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Welcome to Cheshire3’s documentation!

Contents:



	Installation

	Tutorials

	Commands

	Configuration

	Objects

	Troubleshooting






Capabilities

What Cheshire3 can do:


	Create a Database of your documents, and
put a search engine on top.

	Index the full text of the documents in your
Database, and allow you to define your own
Index of specific fields within each
structured or semi-structured Document .

	Set up each Index to extract and normalize
the data exactly the way you need (e.g. make an index of people’s names as
keywords, strip off possessive apostrophes, treat all names as lowercase)

	Search your Database to quickly find the
Document you want. When searching the
Database the user’s search terms are
treated the same way as the data, so a user doesn’t need to know what
normalization you’ve applied, they’ll just get the right results!

	Advanced boolean search logic (‘AND’, ‘OR’, ‘NOT’) as well as proximity,
phrase and range searching (e.g. for date/time periods).

	Return shared ‘facets’ of your search results to indicate ways in which a
search could be refined.

	Scan through all terms in an Index, just
like reading the index in a book.

	Add international standard webservice APIs to your database

	Use an existing Relation Database Management Systems as a source of
documents.



[More Coming]






Indices and tables


	Index

	Module Index

	Search Page
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Cheshire3 Installation


Requirements / Dependencies

Cheshire3 requires Python [http://www.python.org/] 2.6.0 or later. It has not yet been verified
as Python 3 compliant.

As of the version 1.0 release Cheshire3’s core dependencies should be
resolved automatically by the standard Python [http://www.python.org/] package management
mechanisms (e.g. pip [http://www.pip-installer.org/en/latest/index.html], easy_install [http://packages.python.org/distribute/easy_install.html], distribute [http://packages.python.org/distribute/]/setuptools [http://pypi.python.org/pypi/setuptools/]).

However on some systems, for example if installing on a machine without
network access, it may be necessary to manually install some 3rd party
dependencies. In such cases we would encourage you to download the
necessary Cheshire3 bundles from the Cheshire3 download site [http://www.cheshire3.org/download/] and install
them using the automated build scripts included. If the automated scripts
fail on your system, they should at least provide hints on how to resolve
the situation.

If you experience problems with dependencies, please get in touch via
the GitHub issue tracker [http://github.com/cheshire3/cheshire3/issues] or wiki [http://github.com/cheshire3/cheshire3/wiki], and we’ll do our best to help.


Additional / Optional Features

Certain features within the Cheshire3 Information Framework [http://cheshire3.org] will have
additional dependencies (e.g. web APIs will require a web application
server). We’ll try to maintain an accurate list of these in the README
file for each sub-package.

The bundles available from the Cheshire3 download site [http://www.cheshire3.org/download/] should
continue to be a useful place to get hold of the source code for these
pre-requisites.






Installation

The following guidelines assume that you have administrative privileges
on the machine you’re installing on, or that you’re installing in a local
Python [http://www.python.org/] install or a virtual environment created using virtualenv. If
this is not the case, then you might need to use the --local or
--user option . For more details, see:
http://docs.python.org/install/index.html#alternate-installation


Users

Users (i.e. those not wanting to actually develop Cheshire3) have several
choices:


	pip [http://www.pip-installer.org/en/latest/index.html]: pip install cheshire3



	easy_install [http://packages.python.org/distribute/easy_install.html]: easy_install cheshire3



	Install from source:


	Download a source code archive from one of:

http://pypi.python.org/pypi/cheshire3

http://cheshire3.org/download/lastest/src/

http://github.com/cheshire3/cheshire3



	Unpack it:

tar -xzf cheshire3-1.0.8.tar.gz



	Go into the unpacked directory:

cd cheshire3-1.0.8



	Install:

python setup.py install












Developers


	In GitHub [http://github.com], fork the Cheshire3 GitHub repository [http://github.com/cheshire3/cheshire3]

	Locally clone your Cheshire3 GitHub fork

	Run python setup.py develop
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Cheshire3 Tutorials

This section contains tutorials on configuring objects within the
Cheshire3 Object Model and then using them within a
Python [http://www.python.org/] scripting environment.

Tutorials:



	Command-line UI

	Python API

	Configuring Databases

	Configuring Indexes

	Configuring Stores

	Configuring Workflows
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Cheshire3 Tutorials - Command-line UI

Cheshire3 provides a number of command-line utilities to enable you to
get started creating databases, indexing and searching your data quickly.
All of these commands have full help available, including lists
of available options which can be accessed using the --help option.
e.g.

``cheshire3 --help``






Creating a new Database


	cheshire3-init [database-directory]

	Initialize a database with some generic configurations in the given
directory, or current directory if absent



Example 1: create database in a new sub-directory

$ cheshire3-init mydb





Example 2: create database in an existing directory

$ mkdir -p ~/dbs/mydb
$ cheshire3-init ~/dbs/mydb





Example 3: create database in current working directory

$ mkdir -p ~/dbs/mydb
$ cd ~/dbs/mydb
$ cheshire3-init





Example 4: create database with descriptive information in a new
sub-directory

$ cheshire3-init --database=mydb --title="My Database" \
--description="A Database of Documents" mydb








Loading Data into the Database


	cheshire3-load data

	Load data into the current Cheshire3 database



Example 1: load data from a file:

$ cheshire3-load path/to/file.xml





Example 2: load data from a directory:

$ cheshire3-load path/to/directory





Example 3: load data from a URL:

$ cheshire3-load http://www.example.com/index.html








Searching the Database


	cheshire3-search query

	Search the current Cheshire3 database based on the parameters given
in query



Example 1: search with a single keyword

$ cheshire3-search food





Example 2: search with a complex CQL [http://www.loc.gov/standards/sru/specs/cql.html] query

$ cheshire3-search "cql.anywhere all/relevant food and \
rec.creationDate > 2012-01-01"








Exposing the Database via SRU


	cheshire3-serve

	Start a demo HTTP WSGI application server to serve configured databases
via SRU [http://www.loc.gov/standards/sru/]



Please Note the HTTP server started is probably not sufficiently robust
for production use. You should consider using something like mod_wsgi [http://code.google.com/p/modwsgi/].

Example 1: start a demo HTTP WSGI server with default options

$ cheshire3-serve





Example 2: start a demo HTTP WSGI server, specifying host name and port
number

$ cheshire3-serve --host myhost.example.com --port 8080
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Cheshire3 Tutorials - Python API

The Cheshire3 Object Model defines public methods for
each object class. These can be used within Python [http://www.python.org/], for embedding Cheshire3
services within a Python [http://www.python.org/] enabled web application framework, such as Django,
CherryPy, mod_wsgi [http://code.google.com/p/modwsgi/] etc. or whenever the command-line interface is
insufficient. This tutorial outlines how to carry out some of the more common
operations using these public methods.


Initializing Cheshire3 Architecture

Initializing the Cheshire3 Architecture consists primarily of creating
instances of the following types within the
Cheshire3 Object Model:


	Session

	An object representing the user session. It will be passed around amongst
the processing objects to maintain details of the current environment.
It stores, for example, user and identifier for the database currently in
use.

	Server

	A protocol neutral collection of databases, users and their dependent
objects. It acts as an inital entry point for all requests and handles
such things as user authentication, and global object configuration.



The first thing that we need to do is create a Session and build a Server:

>>> from cheshire3.baseObjects import Session
>>> session = Session()





The Server looks after all of our objects, databases, indexes ...
everything. Its constructor takes session and one argument, the filename
of the top level configuration file. You could supply your own, or you can
find the filename of the default server configuration dynamically as
follows:

	1
2
3
4
5
6
7

	>>> import os
>>> from cheshire3.server import SimpleServer
>>> from cheshire3.internal import cheshire3Root
>>> serverConfig = os.path.join(cheshire3Root, 'configs', 'serverConfig.xml')
>>> server = SimpleServer(session, serverConfig)
>>> server
<cheshire3.server.SimpleServer object...







Most often you’ll also want to work within a Database:


	Database

	A virtual collection of Records which may be interacted with. A Database
includes Indexes, which contain data extracted from the Records as well
as configuration details. The Database is responsible for handling
queries which come to it, distributing the query amongst its component
Indexes and returning a ResultSet. The Database is also responsible for
maintaining summary metadata (e.g. number of items, total word count etc.)
that may be need for relevance ranking etc.



To get a database.:

>>> db = server.get_object(session, 'db_test')
>>> db
<cheshire3.database.SimpleDatabase object...





After this you MUST set session.database to the identifier for your
database, in this case ‘db_test’:

>>> session.database = 'db_test'





This is primarily for efficiency in the workflow processing (objects are
cached by their identifier, which might be duplicated for different
objects in different databases).

Another useful path to know is the database’s default path:

>>> dfp = db.get_path(session, 'defaultPath')






Using the cheshire3 command

One way to ensure that Cheshire3 architecture is initialized is to use the
Cheshire3 interpreter, which wraps the main Python interpreter, to run your
script or just drop you into the interactive console.


	cheshire3 [script]

	Run the commands in the script inside the current cheshire3
environment. If script is not provided it will drop you into an interactive
console (very similar the the native Python interpreter.) You can also tell
it to drop into interactive mode after executing your script using the
--interactive option.



When initializing the architecture in this way, session and server
variables will be created, as will a db object if you ran the script from
inside a Cheshire3 database directory, or provided a database identifier
using the --database option. The variable will correspond to instances of
Session, Server and Database respectively.






Loading Data

In order to load data into your database you’ll need a document factory
to find your documents, a parser to parse the XML and a record store to
put the parsed XML into. The most commonly used are
defaultDocumentFactory and LxmlParser. Each database needs its own
record store.:

>>> df = db.get_object(session, "defaultDocumentFactory")
>>> parser = db.get_object(session, "LxmlParser")
>>> recStore = db.get_object(session, "recordStore")





Before we get started, we need to make sure that the stores are all
clear:

>>> recStore.clear(session)
<cheshire3.recordStore.BdbRecordStore object...
>>> db.clear_indexes(session)





First you should call db.begin_indexing() in order to let the database
initialise anything it needs to before indexing starts. Ditto for the
record store:

>>> db.begin_indexing(session)
>>> recStore.begin_storing(session)





Then you’ll need to tell the document factory where it can find your
data:

>>> df.load(session, 'data', cache=0, format='dir')
<cheshire3.documentFactory.SimpleDocumentFactory object...





DocumentFactory’s load function takes session, plus:


	data

	this could be a filename, a directory name, the data as a string, a URL to
the data and so forth.

If data ends in [(numA):(numB)], and the preceding string is a filename,
then the data will be extracted from bytes numA through to numB (this is
pretty advanced though - you’ll probably never need it!)



	cache

	setting for how to cache documents in memory when reading them in.
This will depend greatly on use case. e.g. if loading 3Gb of documents on a
machine with 2Gb memory, full caching will obviously not work very well. On
the other hand, if loading a reasonably small quantity of data over HTTP,
full caching would read all of the data in one shot, closing the HTTP
connection and avoiding potential timeouts. Possible values:


	0

	no document caching. Just locate the data and get ready to discover
and yield documents when they’re requested from the documentFactory.
This is probably the option you’re most likely to want.

	1

	Cache location of documents within the data stream by byte offset.

	2

	Cache full documents.





	format

	The format of the data parameter. Many options, the most common are:





	xml:	xml file. Can have multiple records in single file.


	dir:	a directory containing files to load


	tar:	a tar file containing files to load


	zip:	a zip file containing files to load


	marc:	a file with MARC records (library catalogue data)


	http:	a base HTTP URL to retrieve







	tagName

	the name of the tag which starts (and ends!) a record. This is useful for
extracting sections of documents and ignoring the rest of the XML in the
file.

	codec

	the name of the codec in which the data is encoded. Normally ‘ascii’ or
‘utf-8’



You’ll note above that the call to load returns itself. This is because
the document factory acts as an iterator. The easiest way to get to your
documents is to loop through the document factory:

	1
2
3
4
5
6

	>>> for doc in df:
...    rec = parser.process_document(session, doc)  # [1]
...    recStore.create_record(session, rec)         # [2]
...    db.add_record(session, rec)                  # [3]
...    db.index_record(session, rec)                # [4]
recordStore/...







In this loop, we:


	Use the Lxml [http://lxml.de/] Etree Parser to create a record object.

	Store the record in the recordStore. This assigns an identifier to it, by
default a sequential integer.

	Add the record to the database. This stores database level metadata such
as how many words in total, how many records, average number of words per
record, average number of bytes per record and so forth.

	Index the record against all indexes known to the database - typically all
indexes in the indexStore in the database’s ‘indexStore’ path setting.



Then we need to ensure this data is committed to disk:

>>> recStore.commit_storing(session)
>>> db.commit_metadata(session)





And, potentially taking longer, merge any temporary index files created:

>>> db.commit_indexing(session)






Pre-Processing (PreParsing)

As often than not, documents will require some sort of pre-processing
step in order to ensure that they’re valid XML in the schema that you
want them in. To do this, there are PreParser objects which take a
document and transform it into another document.

The simplest preParser takes raw text, escapes the entities and wraps it
in a element:

	1
2
3
4
5
6

	>>> from cheshire3.document import StringDocument
>>> doc = StringDocument("This is some raw text with an & and a < and a >.")
>>> pp = db.get_object(session, 'TxtToXmlPreParser')
>>> doc2 = pp.process_document(session, doc)
>>> doc2.get_raw(session)
'<data>This is some raw text with an &amp; and a &lt; and a &gt;.</data>'












Searching

In order to allow for translation between query languages (if possible)
we have a query factory, which defaults to CQL (SRU’s query language,
and our internal language):

>>> qf = db.get_object(session, 'defaultQueryFactory')
>>> qf
<cheshire3.queryFactory.SimpleQueryFactory object ...





We can then use this factory to build queries for us:

>>> q = qf.get_query(session, 'c3.idx-text-kwd any "compute"')
>>> q
<cheshire3.cqlParser.SearchClause ...





And then use this parsed query to search the database:

	1
2
3
4
5

	>>> rs = db.search(session, q)
>>> rs
<cheshire3.resultSet.SimpleResultSet ...
>>> len(rs)
3







The ‘rs’ object here is a result set which acts much like a list. Each
entry in the result set is a ResultSetItem, which is a pointer to a
record:

>>> rs[0]
Ptr:recordStore/1








Retrieving

Each result set item can fetch its record:

>>> rec = rs[0].fetch_record(session)
>>> rec.recordStore, rec.id
('recordStore', 1)





Records can expose their data as xml:

>>> rec.get_xml(session)
'<record>...





As SAX events:

>>> rec.get_sax(session)
["4 None, 'record', 'record', {}...





Or as DOM nodes, in this case using the Lxml [http://lxml.de/] Etree API:

>>> rec.get_dom(session)
<Element record at ...





You can also use XPath expressions on them:

>>> rec.process_xpath(session, '/record/header/identifier')
[<Element identifier at ...
>>> rec.process_xpath(session, '/record/header/identifier/text()')
['oai:CiteSeerPSU:2']








Transforming Records

Records can be processed back into documents, typically in a different
form, using Transformers:

>>> dctxr = db.get_object(session, 'DublinCoreTxr')
>>> doc = dctxr.process_record(session, rec)





And you can get the data from the document with get_raw():

>>> doc.get_raw(session)
'<?xml version="1.0"?>...





This transformer uses XSLT, which is common, but other transformers are
equally possible.

It is also possible to iterate through stores. This is useful for adding
new indexes or otherwise processing all of the data without reloading
it.

First find our index, and the indexStore:

>>> idx = db.get_object(session, 'idx-creationDate')





Then start indexing for just that index, step through each record, and
then commit the terms extracted:

	1
2
3
4
5

	>>> idxStore.begin_indexing(session, idx)
>>> for rec in recStore:
...     idx.index_record(session, rec)
recordStore/...
>>> idxStore.commit_indexing(session, idx)










Indexes (Looking Under the Hood)

Configuring Indexes, and the processing required to populate them
requires some further object types, such as Selectors, Extractors,
Tokenizers and TokenMergers. Of course, one would normally configure
these for each index in the database and the code in the examples below
would normally be executed automatically. However it can sometimes be
useful to get at the objects and play around with them manually,
particularly when starting out to find out what they do, or figure out
why things didn’t work as expected, and Cheshire3 makes this possible.

Selector objects are configured with one or more locations from which
data should be selected from the Record. Most commonly (for XML data at
least) these will use XPaths. A selector returns a list of lists, one
for each configured location:

	1
2
3
4
5

	>>> xp1 = db.get_object(session, 'identifierXPathSelector')
>>> rec = recStore.fetch_record(session, 1)
>>> elems = xp1.process_record(session, rec)
>>> elems
[[<Element identifier at ...







However we need the text from the matching elements rather than the XML
elements themselves. This is achieved using an Extractor, which
processes the list of lists returned by a Selector and returns a
dictionary a.k.a an associative array or hash:

>>> extr = db.get_object(session, 'SimpleExtractor')
>>> hash = extr.process_xpathResult(session, elems)
>>> hash
{'oai:CiteSeerPSU:2 ': {'text': 'oai:CiteSeerPSU:2 ', ...





And then we’ll want to normalize the results a bit. For example we can
make everything lowercase:

>>> n = db.get_object(session, 'CaseNormalizer')
>>> h2 = n.process_hash(session, h)
>>> h2
{'oai:citeseerpsu:2 ': {'text': 'oai:citeseerpsu:2 ', ...





And note the extra space on the end of the identifier...:

>>> s = db.get_object(session, 'SpaceNormalizer')
>>> h3 = s.process_hash(session, h2)
>>> h3
{'oai:citeseerpsu:2': {'text': 'oai:citeseerpsu:2',...





Now the extracted and normalized data is ready to be stored in the
index!

This is fine if you want to just store strings, but most searches will
probably be at word or token level. Let’s get the abstract text from the
record:

>>> xp2 = db.get_object(session, 'textXPathSelector')
>>> elems = xp2.process_record(session, rec)
>>> elems
[[<Element {http://purl.org/dc/elements/1.1/}description ...





Note the {...} bit ... that’s lxml’s representation of a namespace, and
needs to be included in the configuration for the xpath in the
Selector.:

>>> extractor = db.get_object(session, 'ProxExtractor')
>>> hash = extractor.process_xpathResult(session, elems)
>>> hash
{'The Graham scan is a fundamental backtracking...





ProxExtractor records where in the record the
text came from, but otherwise just extracts the text from the elements. We now
need to split it up into words, a process called tokenization:

>>> tokenizer = db.get_object(session, 'RegexpFindTokenizer')
>>> hash2 = tokenizer.process_hash(session, hash)
>>> h
{'The Graham scan is a fundamental backtracking...





Although the key at the beginning looks the same, the value is now a
list of tokens from the key, in order. We then have to merge those
tokens together, such that we have ‘the’ as the key, and the value has
the locations of that type:

>>> tokenMerger = db.get_object(session, 'ProxTokenMerger')
>>> hash3 = tokenMerger.process_hash(session, hash2)
>>> hash3
{'show': {'text': 'show', 'occurences': 1, 'positions': [12, 41]},...





After token merging, the multiple terms are ready to be stored in the
index!
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Cheshire3 Tutorials - Configuring Databases


Introduction

Databases are primarily collections of
Records and
Indexes along with the associated metadata
and objects required for processing the data.

Configuration is typically done in a single file, with all of the dependent
components included within it and stored in a directory devoted to just that
database. The file is normally called, simply, config.xml.




Example

An example Database configuration:

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15

	<config type="database" id="db_ead">
    <objectType>cheshire3.database.SimpleDatabase</objectType>
    <paths>
        <path type="defaultPath">dbs/ead</path>
        <path type="metadataPath">metadata.bdb</path>
        <path type="indexStoreList">eadIndexStore</path>
        <object type="recordStore" ref="eadRecordStore"/>
    </paths>
    <subConfigs>
    ...
    </subConfigs>
    <objects>
    ...
    </objects>
</config>










Explanation

In line 1 we open a new object, of type
Database with an identifier of db_ead.
You should replace db_ead with the identifier you want for your
Database.

Line 2 defines the <objectType> of the
Database (which will normally be a class from
the cheshire3.database module). There is currently only one
recommended implementation, cheshire3.database.SimpleDatabase, so
this line should be copied in verbatim, unless you have defined your own
sub-class of cheshire3.baseObjects.Database (in which case you’re
probably more advanced than the target audience for this tutorial!)

Lines 4 and 7 define three <path>s and one
<object>. To explain each in turn:


	defaultPath

	the path to the directory where the database is being stored. It will be
prepended to any further paths in the database or in any subsidiary object.

	metadataPath

	the path to a datastore in which the database will keep its metadata. This
includes things like the number of records, the average size or the records
and so forth. As it’s a file path, it would end up being
dbs/ead/metdata.bdb – in other words, in the same directory as the
rest of the database files.

	indexStoreList

	a space separated list of references to all
IndexStores the
Database will use. This is needed if we
intend to index any Records later, as
it tells the Database which
IndexStores to register the
Record in.



The <object> element refers to an object called eadRecordStore
which is an instance of a RecordStore. This
is important for future Workflows, so that
the Database knows which
RecordStore it should put
Records into by default.

Line 10 would be expanded to contain a series of <subConfig>
elements, each of which is the configuration for a subsidiary object such as
the RecordStore and the
Indexes to store in the
IndexStore, eadIndexStore.

Line 13 could be expanded to contain a series of <path> elements,
each of which has a reference to a Cheshire3 object that has been previously
configured. This lines instruct the server to actually instantiate the object
in memory. while this is not strictly necessary it may occasionally be
desirable, see <objects> for more information.
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Cheshire3 Tutorials - Configuring Indexes


Introduction

Indexes are the primary means of locating
Records in the system, and hence need to
be well thought out and specified in advance. They consist of one or more
<paths> to tags in the Record,
and how to process the data once it has been located.




Example

Example index configurations:

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

	<subConfig id = "xtitle-idx">
    <objectType>index.SimpleIndex</objectType>
    <paths>
        <object type="indexStore" ref="indexStore"/>
    </paths>
    <source>
        <xpath>/ead/eadheader/filedesc/titlestmt/titleproper</xpath>
        <process>
            <object type="extractor" ref="SimpleExtractor"/>
            <object type="normalizer" ref="SpaceNormalizer"/>
            <object type="normalizer" ref="CaseNormalizer"/>
        </process>
    </source>
    <options>
        <setting type="sortStore">true</setting>
    </options>
</subConfig>

<subConfig id = "stemtitleword-idx">
    <objectType>index.ProximityIndex</objectType>
    <paths>
        <object type="indexStore" ref="indexStore"/>
    </paths>
    <source>
        <xpath>titleproper</xpath>
        <process>
            <object type="extractor" ref="ProxExtractor" />
            <object type="tokenizer" ref="RegexpFindOffsetTokenizer"/>
            <object type="tokenMerger" ref="OffsetProxTokenMerger"/>
            <object type="normalizer" ref="CaseNormalizer"/>
            <object type="normalizer" ref="PossessiveNormalizer"/>
            <object type="normalizer" ref="EnglishStemNormalizer"/>
        </process>
    </source>
</subConfig>










Explanation

Lines 1 and 2, 19 and 20 should be second nature by now. Line 4 and the same in
line 22 are a reference to the IndexStore in
which the Index will be maintained.

This brings us to the <source> section starting in
line 6. It must contain one or more xpath elements. These XPaths will be
evaluated against the record to find a node, nodeSet or attribute value. This
is the base data that will be indexed after some processing. In the first case,
we give the full path, but in the second only the final element.

If the records contain XML Namespaces, then there are two approaches available.
If the element names are unique between all the namespaces in the document, you
can simply omit them. For example /srw:record/dc:title could be written as just
/record/title. The alternative is to define the meanings of ‘srw’ and ‘dc’ on
the xpath element in the normal xmlns fashion.

After the XPath(s), we need to tell the system how to process the data that
gets pulled out. This happens in the process section, and is a list of objects
to sequentially feed the data through. The first object must be an extractor.
This may be followed by a Tokenizer and a
TokenMerger. These are used to split
the extracted data into tokens of a particular type, and then merge it into
discreet index entries. If a Tokenizer is
used, a TokenMerger must also be used.
Generally any further processing objects in the chain are
Normalizers.

The first Index uses the
SimpleExtractor to pull out the text as it
appears exactly as a single term. This is followed by a
SpaceNormalizer on line 10, to
remove leading and trailing whitespace and normalize multiple adjacent
whitespace characters (e.g. newlines followed by tabs, spaces etc.) into single
whitespaces The second Index uses the
ProxExtractor; this is a special instance of
SimpleExtractor, that has been configured to
also extract the position of the XML elements from which is extracting. Then
it uses a RegexpFindOffsetTokenizer to
identify word tokens, their positions and character offsets. It then uses the
necessary OffsetProxTokenMerger to merge
identical tokens into discreet index entries, maintaining the word positions
and character offsets identified by the Tokenizer. Both indexes then send the
extracted terms to a CaseNormalizer, which
will reduce all characters to lowercase. The second
Index then gives the lowercase terms to a
PossessiveNormalizer to strip off ‘s and s’
from the end, and then to
EnglishStemNormalizer to apply
linguistic stemming.

After these processes have happened, the system will store the transformed
terms in the IndexStore referenced in the
<paths> section.

Finally, in the first example, we have a setting called sortStore. When
this is provided and set to a true value, it instructs the system to create a
map of Record identifier to terms
enabling the Index to be used to quickly
re-order ResultSets based on the values
extracted.

For detailed information about
available settings for Indexes see
the Index Configuration, Settings section.
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Cheshire3 Tutorials - Configuring Stores


Introduction

There are several trpyes of Store objects, but we’re currently primarily
concerned with RecordStores.
DocumentStores are practically identical
to RecordStores in terms of configuration,
so we’ll talk about the two together.

Database specific stores will be included
in the <subConfigs> section of a database configuration file
[Database Config Tutorial,
Database Config Reference].




Example

Example store configuration:

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10

	<subConfig type="recordStore" id="eadRecordStore">
    <objectType>recordStore.BdbRecordStore</objectType>
    <paths>
        <path type="databasePath">recordStore.bdb</path>
        <object type="idNormalizer" ref="StringIntNormalizer"/>
    </paths>
    <options>
        <setting type="digest">sha</setting>
    </options>
</subConfig>










Explanation

Line 1 starts a new RecordStore
configuration for an object with the identifier eadRecordStore.

Line 2 declares that it should be instantiated with <objectType>
cheshire3.recordStore.BdbRecordStore. There are several possible
classes distributed with Cheshire3, another is
cheshire3.sql.recordStore.PostgresRecordStore which will maintain
the data and associated metadata in a PostgreSQL relational database (this
assumes that you installed Cheshire3 with the optional sql features enabled
- see /install for details). The default is the much faster BerkeleyDB
based store.

Then we have two fields wrapped in the :ref:config-paths section. Line 4 gives
the filename of the database to use, in this case recordStore.bdb.
Remember that this will be relative to the current
defaultPath.

Line 5 has a reference to a Normalizer
object – this is used to turn the Record
identifiers into something appropriate for the underlying storage system. In
this case, it turns integers into strings (as Berkeley DB only has string
keys.) It’s safest to leave this alone, unless you know that you’re always
going to assign string based identifiers before storing
Records.

Line 8 has a setting called digest. This will configure the
RecordStore to maintain a checksum for each
Record to ensure that it remains unique
within the store. There are two checksum algorithms available at the moment,
‘sha’ and ‘md5’. If left out, the store will be slightly faster, but allow
(potentially inadvertant) duplicate records.

There are some additional possible objects that can be referenced in the
<paths> section not shown here:


	inTransformer

	A Transformer to run the
Record through in order to transform
(serialize) it for storing.

If configured, this takes priority over inWorkflow which will be
ignored.

If not configured reverts to inWorkflow.



	outParser

	A Parser to run the stored data through
in order to parse (deserialize) it back into
a Record.

If configured, this takes priority over outWorkflow which will be
ignored.

If not configured reverts to outWorkflow.



	inWorkflow

	A Workflow to run the
Record through in order to transform
(serialize) it for storing.

The use of a Workflow rather than a
Transformer enables chaining of objects,
e.g. a XmlTransformer to serialize the
Record to XML, followed by a
GzipPreParser to compress the XML before
storing on disk. In this case one would need to configure an
outWorkflow to reverse the process.

If not configured a Record will be
serialized using its method,
get_xml(session)().



	outWorkflow

	A Workflow to run the stored data
through in order to turn it back into a
Record.

The use of a Workflow rather than a
Parser enables chaining of objects,
e.g. a GunzipPreParser to decompress the
data back to XML, followed by a LxmlParser to
parse (deserialize) the XML back into a
Record.

If not configured, the raw XML data will be parsed (deserialized) using a
LxmlParser, if it can be got from the
Server, otherwise a
BSLxmlParser.






DocumentStores

For DocumentStores, instead all we would
change would be the identifier, the <objectType>, and probably the
databasePath. Everything else can remain pretty much the same.
DocumentStores have slightly different
additional objects that can be referenced in the paths section however:


	inPreParser

	A PreParser to run the
Document through before storing its
content.

For example a GzipPreParser to compress
the Document content before storing on
disk. In this case one would need to configure a
GunzipPreParser as the outPreParser.

If configured, this takes priority over inWorkflow which will be
ignored.

If not configured reverts to inWorkflow.



	outPreParser

	A PreParser to run the stored data
through before returning the
Document.

For example a GunzipPreParser to
decompress the data from the disk to trun it back into the original
Document content.

If configured, this takes priority over outWorkflow which will be
ignored.

If not configured reverts to outWorkflow.
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Cheshire3 Tutorials - Configuring Workflows


Introduction

Workflows are first class objects in the
Cheshire3 system - they’re configured at the same time and in the same way as
other objects. Their function is to provide an easy way to define a series of
common steps that can be reused by different Cheshire3 databases/systems, as
opposed to writing customised code to achieve the same end result for each.

Build Workflows are the most common type
as the data must generally pass through a lot of different functions on
different objects, however as explained previously the differences between
Databases are often only in one section.
By using Workflows, we can simply define
the changed section rather than writing code to do the same task over and over
again.

The disadvantage, currently, of Workflows
is that it is very complicated to find out what is going wrong if something
fails. If your data is very clean, then a
Workflow is probably the right solution,
however if the data is likely to have XML parse errors or has to go through
many different PreParsers and you want to
verify each step, then hand written code may be a better solution for you.

The distribution comes with a generic build workflow object called
buildIndexWorkflow. It then calls buildIndexSingleWorkflow to handle
each individual Document, also supplied.
This second Workflows then calls
PreParserWorkflow, of which a trivial one is supplied, but this is very
unlikely to suit your particular needs, and should be customised as required.
An example would be if you were trying to build a
Database of legacy SGML documents, your
PreParserWorkflow would probably need to call an:
SgmlPreParser, configured to deal with the
non-XML conformant parts of that particular SGML DTD.

For a full explanation of the different tags used in
Workflow configuration, and what they do,
see the Configuration section dealing with workflows.




Example 1

Simple workflow configuration:

	1
2
3
4
5
6
7
8

	<subConfig type="workflow" id="PreParserWorkflow">
    <objectType>workflow.SimpleWorkflow</objectType>
    <workflow>
        <!-- input type:  document -->
        <object type="preParser" ref="SgmlPreParser"/>
        <object type="preParser" ref="CharacterEntityPreParser"/>
    </workflow>
</subConfig>










Example 2

Slightly more complex workflow configurations:

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

	<subConfig type="workflow" id="buildIndexWorkflow">
    <objectType>workflow.SimpleWorkflow</objectType>
    <workflow>
        <!-- input type:  documentFactory -->
        <log>Loading records</log>
        <object type="recordStore" function="begin_storing"/>
        <object type="database" function="begin_indexing"/>
        <for-each>
            <object type="workflow" ref="buildIndexSingleWorkflow"/>
        </for-each>
        <object type="recordStore" function="commit_storing"/>
        <object type="database" function="commit_metadata"/>
        <object type="database" function="commit_indexing"/>
    </workflow>
</subConfig>

<subConfig type="workflow" id="buildIndexSingleWorkflow">
    <objectType>workflow.SimpleWorkflow</objectType>
    <workflow>
        <!-- input type:  document -->
        <object type="workflow" ref="PreParserWorkflow"/>
        <try>
            <object type="parser" ref="LxmlParser"/>
        </try>
        <except>
             <log>Unparsable Record</log>
        </except>
        <object type="recordStore" function="create_record"/>
        <object type="database" function="add_record"/>
        <object type="database" function="index_record"/>
        <log>Loaded Record</log>
    </workflow>
</subConfig>










Explanation

The first two lines of each configuration example are exactly the same as all
previous objects. Then there is one new section -
<workflow>. This contains a series of instructions for
what to do, primarily by listing objects to handle the data.

The workflow in Example 1 is an example of how to override the
PreParserWorkflow for a specific database. In this case we start by giving
the document input object to the SgmlPreParser
in line 5, and the result of that is given to the
CharacterEntityPreParser in line 6. Note that
lines 4 and 20 are just comments and are not required.

The workflows in Example 2 are slightly more complex with some additional
constructions. Lines 5, 26, 31 use the log instruction to get the
Workflow to log the fact that it is starting
to load Records.

In lines 6 and 7 the object tags have a second attribute called function.
This contains the name of the function to call when it’s not derivable from the
input object. For example, a PreParser will
always call process_document(),
however you need to specify the function to call on a
Database as there are many available. Note
also that there isn’t a ‘ref’ attribute to reference a specific object
identifier. In this case it uses the current session to determine which
Server,
Database,
RecordStore and so forth should be used.
This allows the Workflow to be used in
multiple contexts (i.e. if configured at the server level it can be used by
several Databases).

The for-each block (lines 8-10) then iterates through the
Documents in the supplied
DocumentFactory, calling another
Workflow,
buildIndexSingleWorkflow (configured in lines 17-33), on each of them. Like
the PreParser objects mentioned earlier,
Workflow objects called don’t need to be
told which function to call - the system will always call their
process() function. Finally the
Database and
RecordStore have their commit functions
called to ensure that everything is written out to disk.

The second workflow in Example 2 is called by the first, and in turn calls
the PreParserWorkflow configured in Example 1. It then calls a
Parser, carrying out some error handling as
it does so (lines 22-27), and then makes further calls to the
RecordStore (line 28) and
Database (lines 29-30) objects to store and
Index the record produced.
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Cheshire3 Commands Reference


Introduction

This page describes the Cheshire3 command line utilities, their intended
purpose, and options.

Examples of their use can be found in the
Command-line UI Tutorial.




cheshire3

Cheshire3 interactive interpreter.

This wraps the main Python interpreter to ensure that Cheshire3 architecture
is initialized. It can be used to execute a custom script or just
drop you into the interactive console.

session and server variable will be created
automatically, as will a db object if you ran the script from
inside a Cheshire3 database directory, or provided a database identifier
using the cheshire3 --database option. These variables will
correspond to instances of Session,
Server and
Database respectively.


	
script

	Run the commands in the script inside the current cheshire3
environment. If script is not provided it will drop you into an interactive
console (very similar the the native Python interpreter.) You can also tell
it to drop into interactive mode after executing your script using the
--interactive option.






	
-h, --help

	show help message and exit






	
-s <PATH>, --server-config <PATH>

	Path to Server configuration file.
Defaults to the default Server
configuration included in the distribution.






	
-d <DATABASE>, --database <DATABASE>

	Identifier of the Database






	
--interactive

	Drop into interactive console after running script. If no
script is provided, interactive mode is the default.








cheshire3-init

Initialize a Cheshire3 Database with some
generic configurations.


	
DIRECTORY

	name of directory in which to init the
Database. Defaults to the current
working directory.






	
-h, --help

	show help message and exit






	
-s <PATH>, --server-config <PATH>

	Path to Server configuration file.
Defaults to the default Server
configuration included in the distribution.






	
-d <DATABASE>, --database <DATABASE>

	Identifier of the Database to init.
Default to db_<database-directory-name>.






	
-t <TITLE>, --title <TITLE>

	Title for the Cheshire3 Database to init.
This wil be inserted into the <docs> section of the generated
configuration, and the
CQL Protocol Map configuration.






	
-c <DESCRIPTION>, --description <DESCRIPTION>

	Description of the Database to init.
This wil be inserted into the <docs> section of the generated
configuration, and the
CQL Protocol Map configuration.






	
-p <PORT>, --port <PORT>

	Port on which Database will be served via
SRU.








cheshire3-register

Register a Cheshire3 Database config file
with the Cheshire3 Server.


	
CONFIGFILE

	Path to configuration file for a Database
to register with the Cheshire3 Server.
Default: config.xml in the current working directory.






	
--help

	show help message and exit






	
--server-config <PATH>

	Path to Server configuration file.
Defaults to the default Server
configuration included in the distribution.








cheshire3-load

Load data into a Cheshire3 Database.


	
data

	Data to load into the Database.






	
-h, --help

	show help message and exit






	
-s <PATH>, --server-config <PATH>

	Path to Server configuration file.
Defaults to the default Server
configuration included in the distribution.






	
-d <DATABASE>, --database <DATABASE>

	Identifier of the Database






	
-l <CACHE>, --cache-level <CACHE>

	Level of in memory caching to use when reading documents in. For details,
see Loading Data






	
-f <FORMAT>, --format <FORMAT>

	Format of the data parameter. For details,
see Loading Data






	
-t <TAGNAME>, --tagname <TAGNAME>

	The name of the tag which starts (and ends!) a record.
This is useful for extracting sections of documents and ignoring the rest of
the XML in the file.






	
-c <CODEC>, --codec <CODEC>

	The name of the codec in which the data is encoded. Commonly ascii or
utf-8.








cheshire3-search

Search a Cheshire3 Database.


	
query

	Query to execute on the Database.






	
-h, --help

	show help message and exit






	
--server-config <PATH>

	Path to Server configuration file.
Defaults to the default Server
configuration included in the distribution.






	
-d <DATABASE>, --database <DATABASE>

	Identifier of the Database






	
-f <FORMAT>, --format <FORMAT>

	Format/language of query. default: CQL






	
-m <MAXIMUM>, --maximum-records <MAXIMUM>

	Maximum number of hits to display






	
-s <START>, --start-record <START>

	Point in the resultSet to start from (enables result paging) first record in
results = 1 (not 0)








cheshire3-serve

Start a demo server to expose Cheshire3
Databases. via
SRU.


	
-h, --help

	show help message and exit






	
-s <PATH>, --server-config <PATH>

	Path to Server configuration file.
Defaults to the default Server
configuration included in the distribution.






	
--hostname <HOSTNAME>

	Name of host to listen on. Default is derived by inspection of local system






	
-p <PORT>, --port <PORT>

	Number of port to listen on. Default: 8000
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Cheshire3 Configuration
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Introduction

As Cheshire3 is so flexible and modular in the way that it can be implemented
and then the pieces fitted together, it requires configuration files to set up
which pieces to use and in which order. The configuration files are also very
modular, allowing as many objects to be defined in one file as desired and then
imported as required. They are put together from a small number of elements,
with some additional constructions for specialized objects.

A very basic default configuration for a
Database can be obtained using the
cheshire3-init command described in Cheshire3 Commands Reference. The generated
default configuration can then be used as a base on which to build.

Every object in the system that is not instantiated from a request or as the
result of processing requires a configuration section. Many of these
configurations will just contain the object class to instantiate and an
identifier with which to refer to the object. Object constructor functions are
called with the top DOM node of their configuration and another object to be
used as a parent. This allows a tree hierarchy of objects, with a Server at
the top level. It also means that objects can handle their own specialized
configuration elements, while leaving the common elements to the base
configuration handler.

The main elements will be described here, the specialized elements and values
will be described in object specific pages.




Configuration Elements

XML namespace is optional, but if used it must be:

http://www.cheshire3.org/schemas/config/





If you wish to generate configurations in Python [http://www.python.org/] and have Cheshire3 installed,
then you can import the configuration namespace from
cheshire3.internal.CONFIG_NS


<config>

The top level element of any configuration file is the config element, and
contains at least one object to construct. It should have an id attribute
containing an identifier for the object in the system, and a type
attribute specifying what sort of object is being created.

If the configuration file is not for the top level
Server, this element must contain an
<objectType> element. It may also contain one of each of <docs>,
<paths>, <subConfigs>,  <objects>  and <options> .




<objectType>

This element contains the module and class to use when instantiating the
object, using the standard package.module.class Python [http://www.python.org/] syntax.

When using classes defined by external packages/modules it is expected that
they will inherit from a base class in the Cheshire3 Object Model [http://cheshire3.org/docs/objects/]
(specifically from a class in cheshire3.baseObjects), and conform to
the public API defined therein.




<docs>

This element may be used to provide configured object level documentation.

e.g. to explain that a particular Tokenizer
splits data into sentences based on some pre-defined pattern.




<paths>

This element may contain <path> and/or <object> elements to be stored
when building the object in the system.




<path>

This element is used to refer to a path to a resource (usually a filepath)
required by the object and has several attributes to govern this:


	It must have a ‘type’ attribute, saying what sort of thing the resource
is. This is somewhat context dependent, but is either an object type (e.g.
‘database’, ‘index’) or a description of a file path (e.g. ‘defaultPath’,
‘metadataPath’).

	For configurations which are being included as an external file, the path
element should have the same id attribute as the included configuration.

	For references to other configurations, a ref attribute is used to
contain the identifier of the referenced object.

	Finally, for configuration files which are held in a
ObjectStore object, the document’s
identifier within the store (rather than the identifier of the object it
contains) should be put in a docid attribute.




Note

A <path> element may only occur within a <paths> ,
<subConfigs> or <objects> element.






<object>

Object elements are used to create references to other objects in the system by
their identifier, for example the default
RecordStore used by the
Database.

There are two mandatory attributes, the type of object and ref for the
object’s identifier.




<options>

This section may include one or more <setting> (a value that can’t be
changed) and/or <default> (a value that can be overridden in a request)
elements.




<setting> and <default>

<setting> and <default> have a type attribute to specify which
setting/default the value is for and the contents of the element is the value
for it.

Each class within the Cheshire3 Object Model [http://cheshire3.org/docs/objects/] will have different setting and
default types.


Note

<setting> and <default> may only occur within an
<options> element.






<subConfigs>

This wrapper element contains one or more <subConfig> elements. Each
<subConfig> has the same model as the <config>, and hence a nested
tree of configurations and subConfigurations can be constructed. It may also
contain <path> elements with a file path to another file to read in and
treat as further subConfigurations.

Cheshire3 employs ‘Just In Time’ instantiation of objects. That is to say they
will be instantiated when required by the system, or when requested from their
parent object in a script.




<subConfig>

This element has the same model as the <config> element to allow for
nested configurations. id and type attributes are mandatory for this
element.




<objects>

The objects element contains one or more path elements, each with a reference
to an identifier for a <subConfig> ). This reference acts as an instruction
to the system to actually instantiate the object from the configuration.


Note

while this is no longer required (due to the implementation of ‘Just
In Time’ object instantiation) it remains in the configuration schema as
there are still situation in which this may be desirable, e.g. to
instantiate objects with long spin-up times at the server level.








Example

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

	<config type="database" id="db_l5r">
    <objectType>database.SimpleDatabase</objectType>
    <paths>
        <path type="defaultPath">/home/cheshire/c3/cheshire3/l5r</path>
        <path type="metadataPath">metadata.bdb</path>
        <object type="recordStore" ref="l5rRecordStore"/>
    </paths>
    <options>
        <setting type="log">handle_search</setting>
    </options>
    <subConfigs>
        <subConfig type="parser" id="l5rAttrParser">
            <objectType>parser.SaxParser</objectType>
            <options>
                <setting type="attrHash">text@type</setting>
            </options>
        </subConfig>
        <subConfig id = "l5r-idx-1">
            <objectType>index.SimpleIndex</objectType>
            <paths>
                <object type="indexStore" ref="l5rIndexStore"/>
            </paths>
            <source>
                <xpath>/card/name</xpath>
                <process>
                    <object type="extractor" ref="ExactExtractor"/>
                    <object type="normalizer" ref="CaseNormalizer"/>
                </process>
            </source>
        </subConfig>
        <path type="index" id="l5r-idx-2">configs/idx2-cfg.xml<path>
    </subConfigs>
    <objects>
        <path ref="l5RAttrParser"/>
        <path ref="l5r-idx-1"/>
    </objects>
</config>
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Common Configurations


Introduction

Below are the most commonly required or used paths, objects and settings in
Cheshire3 configuration files.




Paths


	defaultPath

	A default path to be prepended to all other paths in the object and below

	metadataPath

	Used to point to a database file or directory for metadata concerning the
object

	databasePath

	Used in store objects to point to a database file or directory

	tempPath

	For when temporary file(s) are required (e.g. for an
IndexStore .)

	schemaPath

	Used in Parsers to point to a validation document (eg xsd, dtd, rng)

	xsltPath

	Used in LxmlXsltTransformer to point to
the XSLT document
to use.

	sortPath

	Used in an IndexStore to refer to the
local unix sort utility.






Settings


	log

	This contains a space separated list of function names to log on
invocation. The functionLogger object referenced in
<paths> will be used to do this.

	digest

	Used in recordStores to name a digest algorithm to determine if a record
is already present in the store. Currently supported are ‘sha’ (which
results in sha-1) and ‘md5’.
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Cheshire3 Configuration - Indexes


Introduction

Indexes need to be configured to know where to find the data that they should
extract, how to process it once it’s extracted and where to store it once
processed.




Paths


	indexStore

	An object reference to the default indexStore to use for extracted terms.

	termIdIndex

	Alternative index object to use for termId for terms in this index.

	tempPath

	Path to a directory where temporary files will be stored during batch mode
indexing.






Settings

The value for any true/false type settings must be 0 or 1.


	sortStore

	If the value is true , then the indexStore is instructed to also create
an inverted list of record Id to value (as opposed to value to list of
records) which should be used for sorting by that index.

	cori_constant[0-2]

	Constants to be used during CORI relevance ranking, if different from the
defaults.

	lr_constant[0-6]

	Constants to be used during logistic regression relevance ranking, if
different from the defaults.

	okapi_constant_[b|k1|k3]’

	Constants to be used for the OKAPI BM-25 algorithm, if different from the
defaults. These can be used to fine tune the behavior of relevance ranking
using this algorithm.

	noIndexDefault

	If the value is true, the Index
should not be called from
index_record() method of
Database.

	noUnindexDefault

	If the value is true, the Index
should not be called from
unindex_record() method of
Database.

	vectors

	Should the index store vectors (doc -> list of termIds)

	proxVectors

	Should the index store vectors that also maintain proximity for their terms

	minimumSupport

	TBC

	vectorMinGlobalFreq

	TBC

	vectorMaxGlobalFreq

	TBC

	vectorMinGlobalOccs

	TBC

	vectorMaxGlobalOccs

	TBC

	vectorMinLocalFreq

	TBC

	vectorMaxLocalFreq

	TBC

	longSize

	Size of a long integer in this index’s underlying data structure (e.g. to
migrate between 32 and 64 bit platforms)

	recordStoreSizes

	Use average record sizes from recordStores when calculating relevances.
This is useful when a database includes records from multiple recordStores,
particularly when recordStores contain records of varying sizes.

	maxVectorCacheSize

	Number of terms to cache when building vectors.






Index Configuration Elements


<source>

An index configuration must contain at least one source element. Each source
block configures a way of treating the data that the index is asked to process.

It’s worth mentioning here that the index object will be asked to process
incoming search terms as well as data from records being indexed. A
<source> element may have a mode attribute to specify when the
processing configured within this source block should be applied. To
clarify, the mode attribute may have the value of any of the relations
defined by CQL (any, all, =, exact, etc.),
indicating that the processing in this source should be applied when the index
is searched using that particular relation.

The mode attribute may also have the value ‘data’, indicating that the
processing in the source block should be applied to the records at the time
they are indexed. Multiple modes can be specified for a single source block by
separating the with a vertical pipe | character within the value of the
mode attribute. If no mode attribute is specified, the source will
default to being a data source. Example 2’_ demonstrates the use of the
``mode` attribute to apply a different
Extractor object when carrying out searches
using the ‘any’, ‘all’ or ‘=’ CQL relation, in this case to preserve
masking/wildcard characters.

Each data mode source block configures one or more XPaths to use to extract
data from the record, a workflow of objects to process the results of the XPath
evaluation and optionally a workflow of objects to pre-process the record to
transform it into a state suitable for XPathing. Each data mode source block
will be processed in turn by the system for each record during indexing.

For source blocks with modes other than data, only the element configuring the
workflow of objects to process the incoming term with is required.
<xpath> or <selector> and
:ref:config-indexes-elements-preprocess` elements will be ignored.




<xpath> or <selector>

These elements specify a way to select data from a
Record. They can contain either a simple
XPath expression as CDATA (as in Example 1) or have a ref attribute
containing a reference to a configured
Selector object within the configuration
hierarchy (as in Example 2).

While it is possible to use either element in either way, it is considered best
practice to use the convention of <xpath> for explicit CDATA XPaths and
<selector> when referencing a configured
Selector.

These elements may not appear more than once within a given
<source> , however a
Selector may itself specify multiple
<xpath> or <location> elements. When the a configured
Selector contains multiple <xpath> or
<location> elements, the results of each expression will be processed by
the process chain (as described below).

If an XPath makes use of XML namespaces, then the mappings for the namespace
prefixes must be present on the XPath element. This can be seen in
Example 1.




<process> and <preprocess>

These elements contain an ordered list of objects. The results of the first
object is given to the second and so on down the chain.

The first object in a process chain must be an Extractor, as the input data is
either a string, a DOM node or a
SAX event list as appropriate to the XPath
evaluation. The result of a process chain must be a hash, typically from an
Extractor or a
Normalizer . However if the last object is
an IndexStore , it will be used to store
the terms rather than the default.

The input to a preprocess chain is a Record
, so the first object is most likely to be a Transformer. The result must also
be a Record , so the last object is most
likely to be a Parser .

For existing processing objects that can be used in these fields, see the
object documentation.






Example 1

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22

	<subConfig type="index" id="zrx-idx-9">
    <objectType>index.ProximityIndex</objectType>
    <paths>
        <object type="indexStore" ref="zrxIndexStore"/>
    </paths>
    <source>
        <preprocess>
            <object type="transformer" ref="zeerexTxr"/>
            <object type="parser" ref="SaxParser"/>
        </preprocess>
        <xpath>name/value</xpath>
        <xpath xmlns:zrx="http://explain.z3950.org/dtd/2.0">zrx:name/zrx:value</xpath>
        <process>
            <object type="extractor" ref="ExactParentProximityExtractor"/>
            <object type="normalizer" ref="CaseNormalizer"/>
        </process>
    </source>
    <options>
        <setting type="sortStore">true</setting>
        <setting type="lr_constant0">-3.7</setting>
    </options>
</subConfig>










Example 2

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

	<subConfig type="selector" id="indexXPath">
    <objectType>cheshire3.selector.XPathSelector</objectType>
    <source>
        <xpath>/explain/indexInfo/index/title</xpath>
        <xpath>/explain/indexInfo/index/description</xpath>
    </source>
</subConfig>

<subConfig type="index" id="zrx-idx-10">
    <objectType>index.ProximityIndex</objectType>
    <paths>
        <object type="indexStore" ref="zrxIndexStore"/>
    </paths>
    <source mode="data">
        <selector ref="indexXPath"/>
        <process>
            <object type="extractor" ref="ProximityExtractor"/>
            <object type="normalizer" ref="CaseNormalizer"/>
            <object type="normalizer" ref="PossessiveNormalizer"/>
        </process>
    </source>
    <source mode="any|all|=">
        <process>
            <object type="extractor" ref="PreserveMaskingProximityExtractor"/>
            <object type="normalizer" ref="CaseNormalizer"/>
            <object type="normalizer" ref="PossessiveNormalizer"/>
        </process>
    </source>
</subConfig>
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Cheshire3 Configuration - Protocol Map


Introduction

ZeeRex is a schema for service description and is required for
SRU but it can also be used to describe
Z39.50,
OAI-PMH
and other information retrieval protocols.

As such, a ZeeRex description is required for each database. The full ZeeRex
documentation is available at http://explain.z3950.org/ along with samples,
schemas and so forth. It is also being considered as the standard service
description schema in the NISO Metasearch Initiative, so knowing about it
won’t hurt you any.

In order to map from a CQL (the primary
query language for Cheshire3 and SRU)
query, we need to know the correlation between
CQL index name and Cheshire3’s
Index object. Defaults for the
SRU handler for the database are also
drawn from this file, such as the default number of records to return and the
default record schema in which to return results. Mappings between requested
schema and a Transformer object are also
possible. These mappings are all handled by a ProtocolMap.




ZeeRex Elements/Attributes of Particular Significance for Cheshire3


<database>

If you plan to make your database available over
SRU, then the contents of the field MUST
correspond with that which has been configured as the mount point for the
SRU web application in Apache (or an
alternative Python [http://www.python.org/] web framework), i.e. if you configured with mapping
/api/sru/ to the sruApacheHandler code, then the
first part of the database MUST be api/sru/.

Obviously the rest of the information in serverInfo should be correct as well,
but without the database field being correct, it won’t be available over
SRU.




c3:index

This attribute may be present on an index element, or a supports element within
<configInfo> within an <index>. It maps that particular index, or the
use of the index with a <relation> or <relationModifier>, to the
Index object with the given id.
<relationModifiers> and <relations> will override the index as
appropriate.




c3:transformer

Similar to c3:index, this can be present on a <schema> element and maps
that schema to the Transformer used to
process the internal schema into the requested one. If the schema is the one
used internally, then the attribute should not be present.






Paths


	zeerexPath

	In the configuration for the ProtocolMap object, this contains the path to
the ZeeRex file to read.






Examples

<subConfig> within the main Database
configuration (see Cheshire3 Configuration for details.):

	1
2
3
4
5
6

	<subConfig type="protocolMap" id="l5rProtocolMap">
    <objectType>protocolMap.CQLProtocolMap</objectType>
    <paths>
        <object type="zeerexPath">sru_zeerex.xml</path>
    </paths>
</subConfig>







Contents of the sru_zeerex.xml file:

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

	<explain id="org.o-r-g.srw-card" authoritative="true"
    xmlns="http://explain.z3950.org/dtd/2.0/"
    xmlns:c3="http://www.cheshire3.org/schemas/explain/">
    <serverInfo protocol="srw/u" version="1.1" transport="http">
        <host>srw.cheshire3.org</host>
        <port>8080</port>
        <database numRecs="3492" lastUpdate="2002-11-26 23:30:00">srw/l5r</database>
    </serverInfo>
    [...]
    <indexInfo>
        <set identifier="http://srw.cheshire3.org/contextSets/ccg/1.0/" name="ccg"/>
        <set identifier="http://srw.cheshire3.org/contextSets/ccg/l5r/1.0/" name="ccg_l5r"/>
        <set identifier="info:srw/cql-context-set/1/dc-v1.1" name="dc"/>

        <index c3:index="l5r-idx-1">
            <title>Card Name</title>
            <map>
                <name set="dc">title</name>
            </map>
            <configInfo>
                <supports type="relation" c3:index="l5r-idx-1">exact</supports>
                <supports type="relation" c3:index="l5r-idx-15">any</supports>
                <supports type="relationModifier" c3:index="l5r-idx-15">word</supports>
                <supports type="relationModifier" c3:index="l5r-idx-1">string</supports>
                <supports type="relationModifier" c3:index="l5r-idx-16">stem</supports>
            </configInfo>
        </index>
    </indexInfo>
    <schemaInfo>
        <schema identifier="info:srw/schema/1/dc-v1.1"
            location="http://www.loc.gov/zing/srw/dc.xsd"
            sort="false" retrieve="true" name="dc"
            c3:transformer="l5rDublinCoreTxr">
            <title>Dublin Core</title>
        </schema>
    </schemaInfo>
</explain>
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Cheshire3 Configuration - Workflows


Introduction

Workflow can be configured to define a
series of processing steps that are common to several Cheshire3
Database or
Server, as an alternative to writing
customized code for each.




Workflow Configuration Elements


<workflow>

Base wrapping tags for workflows; analagous to
<process> and <preprocess> in Index configurations.

Contains an ordered list of <object>s. The
results of the first object is given to the second and so on down the chain.
It should be apparent that subsequent objects must be able to accept as input,
the result of the previous.




<object>

A call to an object within the system. <object> s define the following
attributes:


	type [ mandatory ]

	Specifies the type of the object within the Cheshire3 framework. Broadly
speaking this may be a:


	preParser

	parser

	database

	recordStore

	index

	logger

	transformer

	workflow





	ref

	A reference to a configured object within the system. If unspecified, the
current Session is used to determine
which Server,
Database,
RecordStore and so forth should be used.

	function

	The name of the method to call on the object. If unspecified, the default
function for the particular type of object is called.



For existing processing objects that can be used in these fields, see the
object documentation.




<log>

Log text to a Logger object.
A reference to a configured Logger may be
provided using the ref attribute.  If no ref attribute is present,
the Database ‘s default logger is used.




<assign>

Assign a specified value to a variable with a given name. Requires both of the
following attributes:


	from [ mandatory ]

	the value to assign

	to [ mandatory ]

	a name to refer to the variable






<fork>

Feed the current input into each processing fork.
[ more details to follow in v1.1]




<for-each>

Iterate/loop through the items in the input object. Like
<workflow> contains an ordered list of
<object>s . Each of the items in the input is
run through the chain of processing objects.




<try>

Allows for error catching. Any errors that occur within this element will not
cause the Workflow to exit with a failure.
Must be followed by one <except> elements,
which may in turn also be followed by one
<else> element.




<except>

Enables error handling. This element may only follow a
<try> element. Specifies action to take in the
event of an error occurring during the work executed within the preceding
<try>.




<else>

Success handling. This element may follow a
<try> /
<except> pair.

Specifies the action to take in the event that no errors occur within the
preceding <try>.




<continue/>

Skip remaining processing steps, and move on to next iteration while inside a
<for-each> loop element. May not contain
any further elements or attributes. This can be useful in the error handling
<except> element, e.g. if a document cannot
be parsed, it cannot be indexed, so skip to next
Document in the
DocumentFactory.




<break/>

Break out of a <for-each> loop element,
skipping all subsequent processing steps, and all remaining iterations. May not
contain any further elements or attributes.




<raise/>

Raise an error occurring within the preceding
<try> to the calling script or
Workflow. May only be used within an
<except> element. May not contain any
further elements or attributes.




<return/>

Return the result of the previous step to the calling script or
Workflow. May not contain any further
elements or attributes.
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Cheshire3 Object Model





Overview

[image: Object model unavailable]



Miscellaneous


Abstract Base Class

Abstract Base Class for all configurable objects within the Cheshire3 framework.
It is not the base class for Data Objects :


	Document

	Record

	ResultSet

	User

	Query



See C3Object for details and API




Session


	
class cheshire3.baseObjects.Session(user=None, logger=None, task='', database='', environment='terminal')

	An object to be passed around amongst the processing objects to
maintain a session.  It stores, for example, the current
environment, user and identifier for the database.








ProtocolMap


	
class cheshire3.baseObjects.ProtocolMap(session, config, parent=None)[source]

	A ProtocolMap maps incoming queries to internal capabilities.

A ProtocolMaps maps from an incoming query type to internal Indexes based
on some specification.










Summary Objects

Objects that summarize and provide persistent storage for other objects and
their metadata.


Server

A Server is a collection point for other
objects and an initial entry into the system for requests from a
ProtocolHandler.
A Server might know about several
Databases,
RecordStore s and so forth, but its main
function is to check whether the request should be accepted or not and create
an environment in which the request can be processed.

It will likely have access to a UserStore database which maintains
authentication and authorization information. The exact nature of this
information is not defined, allowing many possible backend implementations.

Servers are the top level of configuration
for the system and hence their constructor requires the path to a local XML
configuration file, however from then on configuration information may be
retrieved from other locations such as a remote datastore to enable distributed
environments to maintain synchronicity.




Database

A Database is a collection of
Records and
Indexes.

It is responsible for maintaining and allowing access to its components, as
well as metadata associated with the collections. It must be able to interpret
a request, splitting it amongst its known resources and then recombine the
values into a single response.




DocumentStore

A persistent storage mechanism for
Document s and their metadata.




RecordStore

A persistent storage mechanism for Record s.

A RecordStore allows such operations as
create, update, fetch and delete. It also allows fast retrieval of important
Record metadata, for use in computing
relevance rankings for example.




IndexStore

A persistent storage mechanism for terms organized by
Indexes.

Not an ObjectStore, just looks after
Indexes and their terms.






ResultSetStore

A persistent storage mechanism for ResultSet
objects.


ObjectStore

A persistent storage mechanism for configured Cheshire3 objects.






Data Objects

Objects representing data to be stored, indexed, discovered or manipulated.


Document

A Document is a wrapper for raw data and its metadata.

A Document is the raw data which will become a Record. It may be processed into
a Record by a
Parser, or into another
Document type by a
PreParser.
Documents might be stored in a
DocumentStore, if necessary, but can
generally be discarded. Documents may be
anything from a JPG file, to an unparsed XML file, to a string containing a
URL. This allows for future compatability with new formats, as they may be
incorporated into the system by implementing a
Document type and a
PreParser.




Record

A Record is a wrapper for parsed data and
its metadata.

Records in the system are commonly stored
in an XML form. Attached to the Record is
various configurable metadata, such as the time it was inserted into the
Database and by which
User.
Records are stored in a
RecordStore and retrieved via a persistent
and unique identifier. The Record data may
be retrieved as a list of SAX events, as
serialized XML, as a DOM tree or
ElementTree (depending on which
implementation is used).




ResultSet

A collection of results, commonly pointers to
Records.

Typically created in response to a search on a
Database.
ResultSets are also the return value when
searching an IndexStore or
Index and are merged internally to combine
results when searching multiple Indexes
combined with boolean operators.




User

A User represents a user of the system.

An object representing a user of the system to allow for convenient access to
properties such as username, password, rights and permissions metadata.

Users may be stores and retrieved from an
ObjectStore like any other configured
or created C3Object.






Processing Objects


Workflow

A Workflow defines a series of processing
steps.

A Workflow is similar to the process chain
concept of an index, but acts at a more global level. It will allow the
configuration of a Workflow using Cheshire3
objects and simple code to be defined and executed for input objects.

For example, one might define a common
Workflow pattern of
PreParsers, a
Parser and then indexing routines in the XML
configuration, and then run each Document in
a DocumentFactory through it. This allows
users who are not familiar with Python, but who are familiar with XML and
available Cheshire3 processing objects to implement tasks as required, by
changing only configuration files. It thus also allows a user to configure
personal workflows in a Cheshire3 system the code for which they don’t have
permission to modify.




DocumentFactory

A DocumentFactory takes raw data, returns
one or more Documents.

A DocumentFactory can be used to return
Documents from e.g. a file, a directory
containing many files, archive files, a URL, or a web-based API.




PreParser

A PreParser takes a
Document and returns a modified
Document.

For example, the input document might consist of SGML data. The output would be
a Document containing XML data.

This functionality allows for Workflow chains to be strung together in many
ways, and perhaps in ways which the original implemention had not foreseen.




Parser

A Parser takes a
Document and parses it to a
Record.

Parsers could be viewed as
Record Factories. They take a
Document containing some data and produce
the equivalent Record.

Often a simple wrapper around an XML parser, however implementations also
exist for various types of RDF data.




Index

An Index defines an access point into the
Records.

An Index is an object which defines an
access point into Records and is
responsible for extracting that information from them. It can then store the
information extracted in an IndexStore.

The entry point can be defined using one or more
Selectors (e.g. an XPath expression), and
the extraction process can be defined using a
Workflow chain of standard objects. These
chains must start with an Extractor, but
from there might then include Tokenizers,
PreParsers,
Parsers,
Transformers,
Normalizers, even other
Indexes. A processing chain usually
finishes with a TokenMerger to merge
identical tokens into the appropriate data structure
(a dictionary/hash/associative array)

An Index can also be the last object in a
regular Workflow, so long as a
Selector object is used to find the data in
the Record immediately before an
Extractor.




Selector

A Selector is a simple wrapper around a
means of selecting data.

This could be an XPath or some other means of selecting data from the parsed
structure in a Record.




Extractor

An Extractor takes selected data and returns
extracted values.

An Extractor is a processing object called
by an Index with the value returned by a
An Selector, and extracts the values into an
appropriate data structure (a dictionary/hash/associative array).

Example An Extractors might extract all
text from within a DOM node / etree Element, or
select all text that occurs between a pair of selected
DOM nodes / etree Elements.

Extractors must also be used on the query
terms to apply the same keyword processing rules, for example.




Tokenizer

A Tokenizer takes a string and returns an
ordered list of tokens.

A Tokenizer takes a string of language and
processes it to produce an ordered list of tokens.

Example Tokenizers might extract keywords
by splitting on whitespace, or by identifying common word forms using a regular
expression.

The incoming string is often in a data structure
(dictionary / hash / associative array), as per output from
Extractor.




Normalizer

A Normalizer modifies terms to allow
effective comparison.

Normalizer objects are chained after
Extractors in order to transform the data
from the Record or query.

Example Normalizers might standardize the
case, perform stemming or transform a date into ISO8601 format.

Normalizers are also needed to transform
the terms in a request into the same format as the term stored in the
Index. For example a date index might be
searched using a free text date and that would need to be parsed into the
normalized form in order to compare it with the stored data.




TokenMerger

A TokenMerger merges identical tokens and
returns a hash.

A TokenMerger takes an ordered list of
tokens (i.e. as produced by a TokenMerger)
and merges them into a hash. This might involve merging multiple tokens per
key, while maintaining frequency, proximity information etc.

One or more Normalizers may occur in the
processing chain between a Tokenizer and
TokenMerger in order to reduce
dimensionality of terms.




Transformer

A Transformer transforms a
Record into a
Document.

A Transformer may be seen as the opposite of
a Parser. It takes a
Record and produces a
Document. In many cases this can be handled
by an XSLT stylesheet, but other instances might include one that returns a
binary file based on the information in the
Record.

Transformers may be used in the processing
chain of an Index, but are more likely to be
used to render a Record in a format or
schema for delivery to the end user.






Other Notable Modules

Other notable modules in the Cheshire3 framework:


	bootstrap



	dynamic

Cheshire3 configured object dynamic creation.

Module to support dynamic creation of Cheshire3 objects based on XML
configurations.



	exceptions



	internal



	logger
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Cheshire3 Object Model - Abstract Base Class


API


	
class cheshire3.baseObjects.C3Object(session, config, parent=None)

	Abstract Base Class for Cheshire3 Objects.


	
add_auth(session, name)

	Add an authorisation layer on top of a named function.






	
add_logging(session, name)

	Set a named function to log invocations.






	
get_config(session, id)

	Return a configuration for the given object.






	
get_default(session, id, default=None)

	Return the default value for an option on this object






	
get_object(session, id)

	Return the object with the given id.

Searches first within this object’s scope, or search upwards for it.






	
get_path(session, id, default=None)

	Return the named path






	
get_setting(session, id, default=None)

	Return the value for a setting on this object.






	
remove_auth(session, name)

	Remove the authorisation requirement from the named function.






	
remove_logging(session, name)

	Remove the logging from a named function.












Implementations

There are no pre-configured out-of-the-box ready objects of this type.
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Cheshire3 Object Model - Database


API


	
class cheshire3.baseObjects.Database(session, config, parent=None)[source]

	A Database is a collection of Records and Indexes.

It is responsible for maintaining and allowing access to its components,
as well as metadata associated with the collections. It must be able to
interpret a request, splitting it amongst its known resources and then
recombine the values into a single response.


	
accumulate_metadata(session, obj)[source]

	Accumulate metadata (e.g. size) from and object.






	
add_record(session, rec)[source]

	Ensure that a Record is registered with the database.

This method does not ensure persistence of the Record, nor index it,
just perform registration, and accumulate its metadata.






	
begin_indexing(session)[source]

	Prepare to index Records.

Perform tasks before Records are to be indexed.






	
commit_indexing(session)[source]

	Finalize indexing, commit data to persistent storage.

Perform tasks after Records have been sent to all Indexes. For
example, commit any temporary data to IndexStores






	
commit_metadata(session)[source]

	Ensure persistence of database metadata.






	
index_record(session, rec)[source]

	Index a Record, return the Record.

Send the Record to all Indexes registered with the Database to be
indexed and then return the Record (for the sake of Workflows).






	
reindex(session)[source]

	Reindex all Records registered with the database.






	
remove_record(session, rec)[source]

	Unregister the Record.

This method does not delete the Record, nor unindex it, just
de-registers the Record and subtracts its metadata from the whole.






	
scan(session, clause, nTerms, direction='>=')[source]

	Scan (browse) through an Index to return a list of terms.

Given a single clause CQL query, resolve to the appropriate Index and
return an ordered term list with document frequencies and total
occurrences with a maximum of nTerms items. Direction specifies
whether to move backwards or forwards from the term given in clause.






	
search(session, query)[source]

	Search the database, return a ResultSet.

Given a CQL query, execute the query and return a ResultSet object.






	
sort(session, resultSets, sortKeys)[source]

	Merge, sort and return one or more ResultSets.

Take one or more resultSets, merge them and sort based on sortKeys.






	
unindex_record(session, rec)[source]

	Unindex a Record, return the Record.

Sends the Record to all Indexes registered with the Database to be
removed/unindexed.












Implementations


	
class cheshire3.database.SimpleDatabase(session, config, parent)[source]

	Default database implementation






	
class cheshire3.database.OptimisingDatabase(session, config, parent)[source]

	Experimental query optimising database








Configurations

There are no pre-configured databases as this is totally application specific.
Configuring a database it your primary task when beginning to use Cheshire3 for
your data. There are some example databases including configuration available
in the Cheshire3 Download Site [http://download.cheshire3.org].

You can also obtain a default Database
configuration using cheshire3-init (see Cheshire3 Commands Reference for
details.)







          

      

      

    


    
         Copyright 2014, University of Liverpool.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	Cheshire3 1.1.1 documentation 

          	Cheshire3 Object Model 
 
      

    


    
      
          
            
  
Cheshire3 Object Model - Document


API


	
class cheshire3.baseObjects.Document(data, creator='', history=, []mimeType='', parent=None, filename='', tagName='', byteCount=0, byteOffset=0, wordCount=0)[source]

	A Document is a wrapper for raw data and its metadata.

A Document is the raw data which will become a Record. It may be processed
into a Record by a Parser, or into another Document type by a PreParser.
Documents might be stored in a DocumentStore, if necessary, but can
generally be discarded. Documents may be anything from a JPG file, to an
unparsed XML file, to a string containing a URL. This allows for future
compatability with new formats, as they may be incorporated into the
system by implementing a Document type and a PreParser.


	
get_raw(session)[source]

	Return the raw data associated with this document.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.document.StringDocument(data, creator='', history=, []mimeType='', parent=None, filename=None, tagName='', byteCount=0, byteOffset=0, wordCount=0)[source]
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Cheshire3 Object Model - DocumentFactory


API


	
class cheshire3.baseObjects.DocumentFactory(session, config, parent=None)[source]

	A DocumentFactory takes raw data, returns one or more Documents.

A DocumentFacory can be used to return Documents from e.g. a file, a
directory containing many files, archive files, a URL, or a web-based API.


	
get_document(session, n=-1)[source]

	Return the Document at index n.






	
load(session, data, cache=None, format=None, tagName=None, codec='')[source]

	Load documents into the document factory from data.

Returns the DocumentFactory itself which acts as an iterator
DocumentFactory’s load function takes session, plus:


	data     := the data to load. Could be a filename, a directory name,

	the data as a string, a URL to the data etc.

	cache    := setting for how to cache documents in memory when reading

	them in.

	format   := format of the data parameter. Many options, most common:

	
	xml  – XML file. May contain multiple records

	dir  – a directory containing files to load

	tar  – a tar file containing files to load

	zip  – a zip file containing files to load

	marc – a file with MARC records (library catalogue data)

	http – a base HTTP URL to retrieve







tagName  := name of the tag which starts (and ends!) a Record.

codec    := name of the codec in which the data is encoded.






	
classmethod register_stream(session, format, cls)[source]

	Register a new format, handled by given DocumentStream (cls).

Class method to register an implementation of a DocumentStream (cls)
against a name for the format parameter (format) in future calls to
load().












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.documentFactory.SimpleDocumentFactory(session, config, parent)[source]

	




	
class cheshire3.documentFactory.ClusterExtractionDocumentFactory(session, config, parent)[source]

	Load lots of records, cluster and return the cluster documents.
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Cheshire3 Object Model - DocumentStore


API


	
class cheshire3.baseObjects.DocumentStore(session, config, parent=None)[source]

	A persistent storage mechanism for Documents and their metadata.


	
create_document(session, doc=None)[source]

	Create an identifier, store and return a Document

Generate a new identifier. If a Document is given, assign the
identifier to the Document and store it using store_document. If
Document not given create a placeholder Document. Return the Document.






	
delete_document(session, id)[source]

	Delete the Document with the given identifier from storage.






	
fetch_document(session, id)[source]

	Fetch and return Document with the given identifier.






	
store_document(session, doc)[source]

	Store a Document that already has an identifier assigned.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.documentStore.BdbDocumentStore(session, config, parent)[source]

	




	
class cheshire3.documentStore.FileSystemDocumentStore(session, config, parent)[source]

	



In addition to the default implementation, the cheshire3.sql
provides the following implementations:
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Cheshire3 Object Model - Extractor


API


	
class cheshire3.baseObjects.Extractor(session, config, parent=None)[source]

	An Extractor takes selected data and returns extracted values.

An Extractor is a processing object called by an Index with the value
returned by a Selector, and extracts the values into an appropriate data
structure (a dictionary/hash/associative array).

Example Extractors might extract all text from within a DOM node / etree
Element, or select all text that occurs between a pair of selected DOM
nodes / etree Elements.

Extractors must also be used on the query terms to apply the same keyword
processing rules, for example.


	
process_eventList(session, data)[source]

	Process a list of SAX events serialized in C3 internal format.






	
process_node(session, data)[source]

	Process a DOM node.






	
process_string(session, data)[source]

	Process and return the value of a raw string.

e.g. from an attribute value or the query.






	
process_xpathResult(session, data)[source]

	Process the result of an XPath expression.

Convenience function to wrap the other process_* functions and do type
checking.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.extractor.SimpleExtractor(session, config, parent)[source]

	Base extractor, extracts exact text.






	
class cheshire3.extractor.TeiExtractor(session, config, parent)[source]

	




	
class cheshire3.extractor.SpanXPathExtractor(session, config, parent)[source]

	Select all text that occurs between a pair of selections.
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Cheshire3 Object Model - Index


API


	
class cheshire3.baseObjects.Index(session, config, parent=None)[source]

	An Index defines an access point into the Records.

An Index is an object which defines an access point into Records and is
responsible for extracting that information from them. It can then store
the information extracted in an IndexStore.

The entry point can be defined using one or more Selectors (e.g. an XPath
expression), and the extraction process can be defined using a Workflow
chain of standard objects. These chains must start with an Extractor, but
from there might then include Tokenizers, PreParsers, Parsers,
Transformers, Normalizers, even other Indexes. A processing chain usually
finishes with a TokenMerger to merge identical tokens into the appropriate
data structure (a dictionary/hash/associative array)

An Index can also be the last object in a regular Workflow, so long as a
Selector object is used to find the data in the Record immediately before
an Extractor.


	
begin_indexing(session)[source]

	Prepare to index Records.

Perform tasks before indexing any Records.






	
clear(session)[source]

	Clear all data from Index.






	
commit_indexing(session)[source]

	Finalize indexing.

Perform tasks after Records have been indexed.






	
construct_resultSet(session, terms, queryHash={})[source]

	Create and return a ResultSet.

Take a list of the internal representation of terms, as stored in this
Index, create and return an appropriate ResultSet object.






	
construct_resultSetItem(session, term, rsiType='')[source]

	Create and return a ResultSetItem.

Take the internal representation of a term, as stored in this Index,
create and return a ResultSetItem from it.






	
delete_record(session, rec)[source]

	Delete a Record from the Index.

Identify terms from the Record and delete them from IndexStore.
Depending on the configuration of the Index, it may be necessary to do
this by repeating the extracting the terms from the Record, finding
and removing them. Hence the Record must be the same as the one that
was indexed.






	
deserialize_term(session, data, nRecs=-1, prox=1)[source]

	Deserialize and return the internal representation of a term.

Return the internal representation of a term as recreated from a
string serialization from storage. Used as a callback from IndexStore
to take serialized data and produce list of terms and document
references.

data  := string (usually retrieved from indexStore)
nRecs := number of Records to deserialize (all by default)
prox  := boolean flag to include proximity information






	
extract_data(session, rec)[source]

	Extract data from the Record.

Deprecated?






	
fetch_proxVector(session, rec, elemId=-1)[source]

	Fetch and return a proximity vector for the given Record.






	
fetch_summary(session)[source]

	Fetch and return summary data for all terms in the Index.

e.g. for sorting, then iterating.
USE WITH CAUTION! Everything done here for speed.






	
fetch_term(session, term, summary, prox)[source]

	Fetch and return the data for the given term.






	
fetch_termById(session, termId)[source]

	Fetch and return the data for the given term id.






	
fetch_termFrequencies(session, mType, start, nTerms, direction)[source]

	Fetch and return a list of term frequency tuples.






	
fetch_termList(session, term, nTerms, relation, end, summary)[source]

	Fetch and return a list of terms from the index.






	
fetch_vector(session, rec, summary)[source]

	Fetch and return a vector for the given Record.






	
index_record(session, rec)[source]

	Index and return a Record.

Accept a Record to index. If begin indexing has been called, the index
might not commit any data until commit_indexing is called.  If it is
not in batch mode, then index_record will also commit the terms to the
indexStore.






	
merge_term(session, currentData, newData, op='replace', nRecs=0, nOccs=0)[source]

	Merge newData into currentData and return the result.

Merging takes the currentData and can add, replace or delete the data
found in newData, and then returns the result. Used as a callback from
IndexStore to take two sets of terms and merge them together.

currentData := output of deserialize_terms
newData     := flat list
op          := replace | add | delete
nRecs       := total records in newData
nOccs       := total occurrences in newdata






	
scan(session, clause, nTerms, direction='>=')[source]

	Scan (browse) through an Index to return a list of terms.

Given a single clause CQL query, return an ordered term list with
document frequencies and total occurrences with a maximum of nTerms
items. Direction specifies whether to move backwards or forwards from
the term given in clause.






	
search(session, clause, db)[source]

	Search this Index, return a ResultSet.

Given a CQL query, execute the query and return a ResultSet object.






	
serialize_term(session, termId, data, nRecs=0, nOccs=0)[source]

	Return a string serialization representing the term.

Return a string serialization representing the term for storage
purposes. Used as a callback from IndexStore to serialize a list of
terms and document references to be stored.

termId  := numeric ID of term being serialized
data    := list of longs
nRecs   := number of Records containing the term, if known
nOccs   := total occurrences of the term, if known






	
sort(session, rset)[source]

	Sort and return a ResultSet object.

Sort and return a ResultSet object based on the values extracted
according to this index.






	
store_terms(session, data, rec)[source]

	Store the indexed Terms in the configured IndexStore.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.index.SimpleIndex(session, config, parent)[source]

	




	
class cheshire3.index.ProximityIndex(session, config, parent)[source]

	Index that can store term locations to enable proximity search.

An Index that can store element, word and character offset location
information for term entries, enabling phrase, adjacency searches etc.

Need to use an Extractor with prox setting and a ProximityTokenMerger






	
class cheshire3.index.XmlIndex(session, config, parent)[source]

	Index to store terms as XML structure.

e.g.:

<rs tid="" recs="" occs="">
    <r i="DOCID" s="STORE" o="OCCS"/>
</rs>










	
class cheshire3.index.XmlProximityIndex(session, config, parent)[source]

	ProximityIndex to store terms as XML structure.

e.g.:

<rs tid="" recs="" occs="">
  <r i="DOCID" s="STORE" o="OCCS">
    <p e="ELEM" w="WORDNUM" c="CHAROFFSET"/>
  </r>
</rs>










	
class cheshire3.index.RangeIndex(session, config, parent)[source]

	Index to enable searching over one-dimensional range (e.g. time).

Need to use a RangeTokenMerger






	
class cheshire3.index.BitmapIndex(session, config, parent)[source]

	




	
class cheshire3.index.RecordIdentifierIndex(session, config, parent=None)[source]

	




	
class cheshire3.index.PassThroughIndex(session, config, parent)[source]

	Special Index pull in search terms from another Database.
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Cheshire3 Object Model - IndexStore


API


	
class cheshire3.baseObjects.IndexStore(session, config, parent=None)[source]

	A persistent storage mechanism for terms organized by Indexes.

Not an ObjectStore, just looks after Indexes and their terms.


	
begin_indexing(session, index)[source]

	Prepare to index Records.

Perform tasks as required before indexing begins, for example creating
batch files.






	
clean_index(session, index)[source]

	Remove all the terms from an Index, but keep the specification.






	
commit_centralIndexing(session, index, filePath)[source]

	Finalize indexing for given index in single process context.

Commit data from the indexing process to persistent storage. Called
automatically unless indexing is being carried out in distributed
context. In this case, must be called in only one of the processes.






	
commit_indexing(session, index)[source]

	Finalize indexing for the given Index.

Perform tasks after all Records have been sent to given Index. For
example, commit any temporary data to disk.






	
construct_resultSetItem(session, recId, recStoreId, nOccs, rsiType=None)[source]

	Create and return a ResultSetItem.

Take the internal representation of a term, as stored in this Index,
create and return a ResultSetItem from it.






	
contains_index(session, index)[source]

	Does the IndexStore currently store the given Index.






	
create_index(session, index)[source]

	Create an index in the store.






	
create_term(session, index, termId, resultSet)[source]

	Take resultset and munge to Index format, serialise, store.






	
delete_index(session, index)[source]

	Completely delete an index from the store.






	
delete_terms(session, index, terms, rec=None)[source]

	Delete the given terms from Index.

Optionally only delete terms for a particular Record.






	
fetch_proxVector(session, index, rec, elemId=-1)[source]

	Fetch and return a proximity vector for the given Record.






	
fetch_sortValue(session, index, item)[source]

	Fetch a stored value for the given Record to use for sorting.






	
fetch_summary(session, index)[source]

	Fetch and return summary data for all terms in the Index.

e.g. for sorting, then iterating.
USE WITH CAUTION! Everything done here for speed.






	
fetch_term(session, index, term, summary=0, prox=0)[source]

	Fetch and return data for a single term.






	
fetch_termById(session, index, termId)[source]

	Fetch and return data for a single term based on term identifier.






	
fetch_termFrequencies(session, index, mType, start, nTerms, direction)[source]

	Fetch and return a list of term frequency tuples.






	
fetch_termList(session, index, term, nTerms=0, relation='', end='', summary=0, reverse=0)[source]

	Fetch and return a list of terms for an Index.





	Parameters:	
	numReq (integer) – how many terms are wanted.

	relation – which order to scan through the index.

	end – a point to end at (e.g. between A and B)

	summary – only return frequency info, not the pointers to









matching records.
:type summary: boolean (or something that can be evaluated as True or
False)
:param reverse: use the reversed index if available (eg ‘xedni’ not
‘index’).
:rtype: list






	
fetch_vector(session, index, rec, summary=0)[source]

	Fetch and return a vector for the given Record.






	
store_terms(session, index, terms, rec)[source]

	Store terms in the index for a given Record.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.indexStore.BdbIndexStore(session, config, parent)[source]

	



In addition to the default implementation, the cheshire3.sql
provides the following implementations:
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Cheshire3 Object Model - ObjectStore


API


	
class cheshire3.baseObjects.ObjectStore(session, config, parent=None)[source]

	A persistent storage mechanism for configured Cheshire3 objects.


	
create_object(session, obj=None)[source]

	Create a slot for and store a serialized Cheshire3 Object.

Given a Cheshire3 object, create a serialized form of it in the
database.
Note: You should use create_record() as per RecordStore to create an
object from a configuration.






	
delete_object(session, id)[source]

	Delete an object.






	
fetch_object(session, id)[source]

	Fetch and return an object.






	
store_object(session, obj)[source]

	Store an object, potentially overwriting an existing copy.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.objectStore.BdbObjectStore(session, config, parent)[source]

	BerkeleyDB based implementation of an ObjectStore.

Store XML records in RecordStore, retrieve and instantiate when requested.





In addition to the default implementation, the cheshire3.sql
provides the following implementations:
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Cheshire3 Object Model - Parser


API


	
class cheshire3.baseObjects.Parser(session, config, parent=None)[source]

	A Parser takes a Document and parses it to a Record.

Parsers could be viewed as Record Factories. They take a Document
containing some data and produce the equivalent Record.

Often a simple wrapper around an XML parser, however implementations also
exist for various types of RDF data.


	
process_document(session, doc)[source]

	Take a Document, parse it and return a Record object.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.parser.MinidomParser(session, config, parent=None)[source]

	Use default Python Minidom implementation to parse document.






	
class cheshire3.parser.SaxParser(session, config, parent)[source]

	Default SAX based parser. Creates SaxRecord.






	
class cheshire3.parser.StoredSaxParser(session, config, parent=None)[source]

	




	
class cheshire3.parser.LxmlParser(session, config, parent)[source]

	lxml based Parser.  Creates LxmlRecords






	
class cheshire3.parser.LxmlHtmlParser(session, config, parent)[source]

	lxml based parser for HTML documents.






	
class cheshire3.parser.PassThroughParser(session, config, parent=None)[source]

	Take a Document that already contains parsed data and return a Record.

Copy the data from a document (eg list of sax events or a dom tree) into
an appropriate record object.






	
class cheshire3.parser.MarcParser(session, config, parent=None)[source]

	Creates MarcRecords which fake the Record API for Marc.
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Cheshire3 Object Model - PreParser


API


	
class cheshire3.baseObjects.PreParser(session, config, parent=None)[source]

	A PreParser takes a Document and returns a modified Document.

For example, the input document might consist of SGML data. The
output would be a Document containing XML data.

This functionality allows for Workflow chains to be strung together in
many ways, and perhaps in ways which the original implemention had not
foreseen.


	
process_document(session, doc)[source]

	Take a Document, transform it and return a new Document object.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.preParser.NormalizerPreParser(session, config, parent)[source]

	Calls a named Normalizer to do the conversion.






	
class cheshire3.preParser.UnicodeDecodePreParser(session, config, parent)[source]

	PreParser to turn non-unicode into Unicode Documents.

A UnicodeDecodePreParser should accept a Document with content encoded in
a non-unicode character encoding scheme and return a Document with the
same content decoded to Python’s Unicode implementation.






	
class cheshire3.preParser.CmdLinePreParser(session, config, parent)[source]

	




	
class cheshire3.preParser.FileUtilPreParser(session, config, parent)[source]

	Call ‘file’ util to find out the current type of file.






	
class cheshire3.preParser.MagicRedirectPreParser(session, config, parent)[source]

	Map to appropriate PreParser based on incoming MIME type.






	
class cheshire3.preParser.HtmlSmashPreParser(session, config, parent)[source]

	Attempts to reduce HTML to its raw text






	
class cheshire3.preParser.RegexpSmashPreParser(session, config, parent)[source]

	Strip, replace or keep only data which matches a given regex.






	
class cheshire3.preParser.HtmlTidyPreParser(session, config, parent)[source]

	




	
class cheshire3.preParser.SgmlPreParser(session, config, parent)[source]

	Convert SGML into XML






	
class cheshire3.preParser.AmpPreParser(session, config, parent)[source]

	Escape lone ampersands in otherwise XML text.






	
class cheshire3.preParser.MarcToXmlPreParser(session, config, parent=None)[source]

	Convert MARC into MARCXML






	
class cheshire3.preParser.MarcToSgmlPreParser(session, config, parent=None)[source]

	Convert MARC into Cheshire2’s MarcSgml






	
class cheshire3.preParser.TxtToXmlPreParser(session, config, parent=None)[source]

	Minimally wrap text in <data> XML tags






	
class cheshire3.preParser.PicklePreParser(session, config, parent=None)[source]

	Compress Document content using Python pickle.






	
class cheshire3.preParser.UnpicklePreParser(session, config, parent=None)[source]

	Decompress Document content using Python pickle.






	
class cheshire3.preParser.GzipPreParser(session, config, parent)[source]

	Gzip a not-gzipped document.






	
class cheshire3.preParser.GunzipPreParser(session, config, parent=None)[source]

	Gunzip a gzipped document.






	
class cheshire3.preParser.B64EncodePreParser(session, config, parent=None)[source]

	Encode document in Base64.






	
class cheshire3.preParser.B64DecodePreParser(session, config, parent=None)[source]

	Decode document from Base64.






	
class cheshire3.preParser.PrintableOnlyPreParser(session, config, parent)[source]

	Replace or Strip non printable characters.






	
class cheshire3.preParser.CharacterEntityPreParser(session, config, parent)[source]

	Change named and broken entities to numbered.

Transform latin-1 and broken character entities into numeric character
entities. eg
&amp;something; –> &amp;#123;
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Cheshire3 Object Model - Record


API


	
class cheshire3.baseObjects.Record(data, xml='', docId=None, wordCount=0, byteCount=0)[source]

	A Record is a wrapper for parsed data and its metadata.

Records in the system are commonly stored in an XML form. Attached to the
record is various configurable metadata, such as the time it was inserted
into the database and by which user. Records are stored in a RecordStore
and retrieved via a persistent and unique identifier. The record data may
be retrieved as a list of SAX events, as regularised XML, as a DOM tree or
ElementTree.


	
fetch_vector(session, index, summary=False)[source]

	Fetch and return a vector for the Record from the given Index.






	
get_dom(session)[source]

	Return the DOM document node for the record.






	
get_sax(session)[source]

	Return the list of SAX events for the record

SAX events are serialized according to the internal Cheshire3 format.






	
get_xml(session)[source]

	Return the XML for the record as a serialized string.






	
process_xpath(session, xpath, maps={})[source]

	Process and return the result of the given XPath

XPath may be either a string or a configured XPath, perhaps with some
supplied namespace mappings.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.record.LxmlRecord(data, xml='', docId=None, wordCount=0, byteCount=0)[source]

	




	
class cheshire3.record.MinidomRecord(data, xml='', docId=None, wordCount=0, byteCount=0)[source]

	




	
class cheshire3.record.SaxRecord(data, xml='', docId=None, wordCount=0, byteCount=0)[source]

	




	
class cheshire3.record.MarcRecord(data, xml='', docId=0, wordCount=0, byteCount=0)[source]

	For dealing with Library MARC Records.





The class that you interact with will almost certainly depend on which
Parser you used.

In addition to the default implementation, the cheshire3.graph
provides the following implementations:


	
class cheshire3.graph.record.GraphRecord(data, xml='', docId=None, wordCount=0, byteCount=0)[source]

	




	
class cheshire3.graph.record.OreGraphRecord(data, xml='', docId=None, wordCount=0, byteCount=0)[source]
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Cheshire3 Object Model - RecordStore


API


	
class cheshire3.baseObjects.RecordStore(session, config, parent=None)[source]

	A persistent storage mechanism for Records.

A RecordStore allows such operations as create, update, fetch and delete.
It also allows fast retrieval of important Record metadata, for use in
computing relevance rankings for example.


	
create_record(session, rec=None)[source]

	Create an identifier, store and return a Record.

Generate a new identifier. If a Record is given, assign the identifier
to the Record and store it using store_record. If Record not given
create a placeholder Record. Return the Record.






	
delete_record(session, id)[source]

	Delete the Record with the given identifier from storage.






	
fetch_record(session, id, parser=None)[source]

	Fetch and return the Record with the given identifier.






	
fetch_recordMetadata(session, id, mType)[source]

	Return the size of the Record, according to its metadata.






	
replace_record(session, rec)[source]

	Check for permission, replace stored copy of an existing Record.

Carry out permission checking before calling store_record.






	
store_record(session, rec, transformer=None)[source]

	Store a Record that already has an identifier assigned.

If a Transformer is given, use it to serialize the Record data.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.recordStore.BdbRecordStore(session, config, parent)[source]

	




	
class cheshire3.recordStore.RedirectRecordStore(session, config, parent)[source]

	




	
class cheshire3.recordStore.RemoteWriteRecordStore(session, config, parent)[source]

	Listen for records and write






	
class cheshire3.recordStore.RemoteSlaveRecordStore(session, config, parent)[source]

	



In addition to the default implementation, the cheshire3.sql
provides the following implementations:
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Cheshire3 Object Model - ResultSet


API


	
class cheshire3.baseObjects.ResultSet[source]

	A collection of results, commonly pointers to Records.

Typically created in response to a search on a Database. ResultSets are
also the return value when searching an IndexStore or Index and are merged
internally to combine results when searching multiple Indexes combined
with boolean operators.


	
combine(session, others, clause)[source]

	Combine the ResultSets in ‘others’ into this ResultSet.






	
deserialize(session, data)[source]

	Deserialize string in data to return the populated ResultSet.






	
order(session, spec, ascending=None, missing=None, case=None, accents=None)[source]

	Re-order in-place based on the given spec and arguments.






	
retrieve(session, nRecs, start=0)[source]

	Return an iterable of nRecs Records starting at start.






	
serialize(session)[source]

	Return a string serialization of the ResultSet.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.resultSet.SimpleResultSet(session, data=None, id='', recordStore='')[source]

	




	
class cheshire3.resultSet.SimpleResultSetItem(session, id=0, recStore='', occs=0, database='', diagnostic=None, weight=0.5, resultSet=None, numeric=None)[source]

	



[a SimpleResultSet consists of zero or more
SimpleResultSetItems]
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Cheshire3 Object Model - ResultSetStore


API


	
class cheshire3.baseObjects.ResultSetStore(session, config, parent=None)[source]

	A persistent storage mechanism for ResultSet objects.


	
create_resultSet(session, rset=None)[source]

	Create an identifier, store and return a ResultSet

Generate a new identifier. If a ResultSet is given, assign the
identifier and store it using store_resultSet. If ResultSet is not
given create a placeholder ResultSet. Return the ResultSet.






	
delete_resultSet(session, id)[source]

	Delete a ResultSet with the given identifier from storage.






	
fetch_resultSet(session, id)[source]

	Fetch and return Resultset with the given identifier.






	
store_resultSet(session, rset)[source]

	Store a ResultSet that already has an identifier assigned.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.resultSetStore.BdbResultSetStore(session, config, parent)[source]

	



In addition to the default implementation, the cheshire3.sql
provides the following implementations:
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Cheshire3 Object Model - Selector


API


	
class cheshire3.baseObjects.Selector(session, config, parent=None)[source]

	A Selector is a simple wrapper around a means of selecting data.

This could be an XPath or some other means of selecting data from the
parsed structure in a Record.


	
process_record(session, record)[source]

	Process the given Record and return the results.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.selector.XPathSelector(session, config, parent)[source]

	Selects data specified by XPath(s) from Records.






	
class cheshire3.selector.TransformerSelector(session, config, parent)[source]

	Selector that applies a Transformer to the Record to select data.






	
class cheshire3.selector.MetadataSelector(session, config, parent)[source]

	Selector specifying and attribute or function.

Selector that specifies an attribute or function to use to select data from
Records.






	
class cheshire3.selector.SpanXPathSelector(session, config, parent)[source]

	Selects data from between two given XPaths.

Requires exactly two XPaths.
The span starts at first configured XPath and ends at the second.
The same XPath may be given as both start and end point, in which case
each matching element acts as a start and stop point (e.g. an XPath for a
page break).
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Cheshire3 Object Model - Server


API


	
class cheshire3.baseObjects.Server(session, configFile='serverConfig.xml')[source]

	A Server object is a collection point for other objects.

A Server is a collection point for other objects and an initial entry
into the system for requests from a ProtocolHandler. A server might know
about several Databases, RecordStores and so forth, but its main function
is to check whether the request should be accepted or not and create an
environment in which the request can be processed.

It will likely have access to a UserStore database which maintains
authentication and authorization information. The exact nature of this
information is not defined, allowing many possible backend
implementations.

Servers are the top level of configuration for the system and hence their
constructor requires the path to a local XML configuration file, however
from then on configuration information may be retrieved from other
locations such as a remote datastore to enable distributed environments
to maintain synchronicity.


	
get_config(session, id)

	Return a configuration for the given object.






	
get_default(session, id, default=None)

	Return the default value for an option on this object






	
get_object(session, id)

	Return the object with the given id.

Searches first within this object’s scope, or search upwards for it.






	
get_path(session, id, default=None)

	Return the named path






	
get_setting(session, id, default=None)

	Return the value for a setting on this object.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.server.SimpleServer(session, configFile='serverConfig.xml')[source]
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Cheshire3 Object Model - TokenMerger


API


	
class cheshire3.baseObjects.TokenMerger(session, config, parent=None)[source]

	A TokenMerger merges identical tokens and returns a hash.

A TokenMerger takes an ordered list of tokens (i.e. as produced by a
Tokenizer) and merges them into a hash. This might involve merging
multiple tokens per key, while maintaining frequency, proximity
information etc.

One or more Normalizers may occur in the processing chain between a
Tokenizer and TokenMerger in order to reduce dimensionality of terms.


	
process_hash(session, data)[source]

	Merge and return tokens found in a hash.






	
process_string(session, data)[source]

	Merge and return tokens found in a raw string.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.tokenMerger.SimpleTokenMerger(session, config, parent=None)[source]

	




	
class cheshire3.tokenMerger.ProximityTokenMerger(session, config, parent=None)[source]

	




	
class cheshire3.tokenMerger.OffsetProximityTokenMerger(session, config, parent=None)[source]

	




	
class cheshire3.tokenMerger.RangeTokenMerger(session, config, parent)[source]

	




	
class cheshire3.tokenMerger.SequenceRangeTokenMerger(session, config, parent)[source]

	Merges tokens into a range for use in RangeIndexes.

Assumes that we’ve tokenized a single value into pairs,
which need to be concatenated into ranges.






	
class cheshire3.tokenMerger.MinMaxRangeTokenMerger(session, config, parent)[source]

	Merges tokens into a range for use in RangeIndexes.

Uses a forward slash (/) as the interval designator after ISO 8601.






	
class cheshire3.tokenMerger.NGramTokenMerger(session, config, parent)[source]

	




	
class cheshire3.tokenMerger.ReconstructTokenMerger(session, config, parent=None)[source]

	




	
class cheshire3.tokenMerger.PhraseTokenMerger(session, config, parent)[source]
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Cheshire3 Object Model - Tokenizer


API


	
class cheshire3.baseObjects.Tokenizer(session, config, parent=None)[source]

	A Tokenizer takes a string and returns an ordered list of tokens.

A Tokenizer takes a string of language and processes it to produce an
ordered list of tokens.

Example Tokenizers might extract keywords by splitting on whitespace, or
by identifying common word forms using a regular expression.

The incoming string is often in a data structure (dictionary / hash /
associative array), as per output from Extractor.


	
process_hash(session, data)[source]

	Process and return tokens found in the keys of a hash.






	
process_string(session, data)[source]

	Process and return tokens found in a raw string.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.tokenizer.SimpleTokenizer(session, config, parent)[source]

	




	
class cheshire3.tokenizer.RegexpSubTokenizer(session, config, parent)[source]

	Substitute regex matches with a character, then split on whitespace.

A Tokenizer that replaces regular expression matches in the data with a
configurable character (defaults to whitespace), then splits the result at
whitespace.






	
class cheshire3.tokenizer.RegexpSplitTokenizer(session, config, parent)[source]

	A Tokenizer that simply splits at the regex matches.






	
class cheshire3.tokenizer.RegexpFindTokenizer(session, config, parent)[source]

	A tokenizer that returns all words that match the regex.






	
class cheshire3.tokenizer.RegexpFindOffsetTokenizer(session, config, parent)[source]

	Find tokens that match regex with character offsets.

A Tokenizer that returns all words that match the regex, and also the
character offset at which each word occurs.






	
class cheshire3.tokenizer.RegexpFindPunctuationOffsetTokenizer(session, config, parent)[source]

	




	
class cheshire3.tokenizer.SentenceTokenizer(session, config, parent)[source]

	




	
class cheshire3.tokenizer.LineTokenizer(session, config, parent)[source]

	Trivial but potentially useful Tokenizer to split data on whitespace.






	
class cheshire3.tokenizer.DateTokenizer(session, config, parent)[source]

	Tokenizer to identify date tokens, and return only these.

Capable of extracting multiple dates, but slowly and less reliably than
single ones.






	
class cheshire3.tokenizer.DateRangeTokenizer(session, config, parent)[source]

	Tokenizer to identify ranges of date tokens, and return only these.

e.g.

>>> self.process_string(session, '2003/2004')
['2003-01-01T00:00:00', '2004-12-31T23:59:59.999999']
>>> self.process_string(session, '2003-2004')
['2003-01-01T00:00:00', '2004-12-31T23:59:59.999999']
>>> self.process_string(session, '2003 2004')
['2003-01-01T00:00:00', '2004-12-31T23:59:59.999999']
>>> self.process_string(session, '2003 to 2004')
['2003-01-01T00:00:00', '2004-12-31T23:59:59.999999']





For single dates, attempts to expand this into the largest possible range
that the data could specify. e.g. 1902-04 means the whole of April 1902.

>>> self.process_string(session, "1902-04")
['1902-04-01T00:00:00', '1902-04-30T23:59:59.999999']










	
class cheshire3.tokenizer.PythonTokenizer(session, config, parent)[source]

	Tokenize python source code into token/TYPE with offsets
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Cheshire3 Object Model - Transformer


API


	
class cheshire3.baseObjects.Transformer(session, config, parent=None)[source]

	A Transformer transforms a Record into a Document.

A Transformer may be seen as the opposite of a Parser. It takes a Record
and produces a Document. In many cases this can be handled by an XSLT
stylesheet, but other instances might include one that returns a binary
file based on the information in the Record.

Transformers may be used in the processing chain of an Index, but are more
likely to be used to render a Record in a format or schema for delivery to
the end user.


	
process_record(session, rec)[source]

	Take a Record, transform it and return a new Document object.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.transformer.XmlTransformer(session, config, parent=None)[source]

	Return a Document containing the raw XML string of the record






	
class cheshire3.transformer.Bzip2XmlTransformer(session, config, parent=None)[source]

	Return a Document containing bzip2 compressed XML.

Return a Document containing the raw XML string of the record, compressed
using the bzip2 algorithm.






	
class cheshire3.transformer.SaxTransformer(session, config, parent=None)[source]

	




	
class cheshire3.transformer.WorkflowTransformer(session, config, parent)[source]

	Transformer to execute a workflow.






	
class cheshire3.transformer.LxmlXsltTransformer(session, config, parent)[source]

	XSLT transformer using Lxml implementation. Requires LxmlRecord.

Use Record’s resultSetItem’s proximity information to highlight query term
matches.






	
class cheshire3.transformer.LxmlOffsetQueryTermHighlightingTransformer(session, config, parent)[source]

	Return Document with search hits higlighted based on character offsets.

Use character offsets from Record’s resultSetItem’s proximity information
to highlight query term matches.






	
class cheshire3.transformer.TemplatedTransformer(session, config, parent)[source]

	Trasnform a Record using a Selector and a Python string.Template.

Transformer to insert the output of a Selector into a template string
containing place-holders.

Template can be specified directly in the configuration using the
template setting (whitespace is respected), or in a file using the
templatePath path. If the template is specified in the configuration,
XML reserved characters (<, >, & etc.) must be escaped.

This can be useful for Record types that are not easily transformed using
more standard mechanism (e.g. XSLT), a prime example being GraphRecords

Example

config:


	<subConfig type=”transformer” id=”myTemplatedTransformer”>

	<objectType>cheshire3.transformer.TemplatedTransformer</objectType>
<paths>


<object type=”selector” ref=”mySelector”/>
<object type=”extractor” ref=”SimpleExtractor”/>


</paths>
<options>



	<setting type=”template”>

	This is my document. The title is {0}. The author is {1}



</setting>




</options>





</subConfig>

selector config:


	<subConfig type=”selector” id=”mySelector”>

	<objectType>cheshire3.selector.XpathSelector</objectType>
<source>


<location type=”xpath”>//title</location>
<location type=”xpath”>//author</location>


</source>





</subConfig>






	
class cheshire3.transformer.MarcTransformer(session, config, parent)[source]

	Transformer to converts records in marc21xml to marc records.
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Cheshire3 Object Model - User


API


	
class cheshire3.baseObjects.User(session, config, parent=None)[source]

	A User represents a user of the system.

An object representing a user of the system to allow for convenient access
to properties such as username, password, rights and permissions metadata.

Users may be stores and retrieved from an ObjectStore like any other
configured or created C3Object.


	
has_flag(session, flag, object=None)[source]

	Does the User have the specified flag?

Check whether or not the User has the specified flag.  This flag may
be set regarding a particular object, for example write access to a
particular ObjectStore.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.user.SimpleUser(session, config, parent)[source]

	
	
check_password(session, password)[source]

	Check the supplied en-clair password.

Check the supplied en-clair password by obfuscating it using the same
algorithm and comparing it with the stored version. Return True/False.
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Cheshire3 Object Model - Workflow


API


	
class cheshire3.baseObjects.Workflow(session, config, parent=None)[source]

	A Workflow defines a series of processing steps.

A Workflow is similar to the process chain concept of an index, but acts
at a more global level. It will allow the configuration of a Workflow
using Cheshire3 objects and simple code to be defined and executed for
input objects.

For example, one might define a common Workflow pattern of PreParsers,
a Parser and then indexing routines in the XML configuration, and then
run each Document in a DocumentFactory through it. This allows users who
are not familiar with Python, but who are familiar with XML and available
Cheshire3 processing objects to implement tasks as required, by changing
only configuration files. It thus also allows a user to configure personal
workflows in a Cheshire3 system the code for which they don’t have
permission to modify.


	
process(session, *args, **kw)[source]

	Executes the code as constructed from the XML configuration.

Executes the generate code on the given input arguments. The return
value is the last object to be produced by the execution.
This function is automatically written and compiled when the object
is instantiated.












Implementations

The following implementations are included in the distribution by default:


	
class cheshire3.workflow.SimpleWorkflow(session, config, parent)[source]

	Default workflow implementation.

Translates XML to python and compiles it on object instantiation.






	
class cheshire3.workflow.CachingWorkflow(session, config, parent)[source]

	Slightly faster Workflow implementation that caches the objects.

Object must not be used in one database and then another database without
first calling workflow.load_cache(session, newDatabaseObject).
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Troubleshooting


Introduction

This page contains a list of common Python and Cheshire3 specific errors and
exceptions.

It is hoped that it also offers some enlightenment as to what these errors and
exception mean in terms of your configuration/code/data, and suggests how you
might go about correcting them.




Common Run-time Errors


AttributeError: 'NoneType' object has no attribute ...

The object the system is trying to use is null i.e. of NoneType. There are
several things that can cause this (.. hint:: The reported attribute might give
you a clue to what type the object should be):


	The object does not exist in the architecture. This is often due to
errors/omissions in the configuration file.


ACTION

Make sure that the object is configured (either at the database or server
level).




Hint

Remember that everything is configured hierarchically from the
server, down to the individual subConfigs of each database.





	There is a discrepancy between the identifier used to configure the object,
and that used to get the object for use in the script.


ACTION

Ensure that the identifier used to get the object in the script is the
same as that used in the configuration.




Hint

Check the spelling and case used.





	If the object is the result of a get or fetch operation (e.g., from a
DocumentFactory or ObjectStore), it looks like it wasn’t retrieved
properly from the store.


ACTION

Afraid there’s no easy answer to this one. Check that the requested object
actually exists in the group/store.





	If the object is the result of a process request (e.g., to a Parser,
PreParser or Tranformer), it looks like it wasn’t returned properly
by the processor.


ACTION

Afraid there’s no easy answer here either. Check for any errors/exceptions
raised during the processing operation.










AttributeError: x instance has no attribute 'y'

An instance of object type x, has neither an attribute or method called y.


ACTION

Check the API documentation for the object-type, and correct your script.






Cheshire3 Exception: 'x' referenced from 'y' has no configuration

An object referred to as ‘x’ in the configuration for object ‘y’ has no
configuration.


ACTION

Make sure that object ‘x’ is configured in subConfigs, and that all
references to object ‘x’ use the correct identifier string.






Cheshire3 Exception: Failed to build myProtocolMap: not well-formed ...

The zeerex_srx.xml file contains XML which is not well formed.


ACTION

Check this file at the suggested line and column and make the necessary
corrections.






TypeError: cannot concatenate 'str' and 'int' objects

If the error message looks like the following:

File "../../code/baseStore.py", line 189, in generate_id
id = self.currentId +1
TypeError: cannot concatenate 'str' and 'int' objects





Then it’s likely that your RecordStore is trying to create a new integer by
incrementing the previous one, when the previous one is a string!


ACTION

This can easily be remedied by adding the following line to the <paths>
section of the <subConfig> that defines the RecordStore:

<object type="idNormalizer" ref="StringIntNormalizer"/>










TypeError: some_method() takes exactly x arguments (y given)

The method you’re trying to use requires x arguments, you only supplied y
arguments.


ACTION

Check the API for the required arguments for this method.




Hint

All Cheshire3 objects require an instance of type Session as the
first argument to their public methods.






UnicodeEncodeError: 'ascii' codec can't encode character u'\uXXXX' ...

Oh Dear! Somewhere within one of your Documents Records there is a
character which cannot be encoded into ascii unicode.


Tip

Use a UnicodeDecodePreParser or PrintableOnlyPreParser to
turn the unprintable unicode character into an XML character entity.






xml.sax._exceptions.SAXParseException: <unknown>:x:y: not well-formed ...

Despite the best efforts of the PreParsers there is badly formed XML within
the document; possibly a malformed tag, or character entity.


Hint

Check the document source at line x, column y.






ConfigFileException: : Sort executable for indexStore does not exist

This means that the unix sort utility executable was not present at the
configured location, and could not be found. You will need to configure it for
your Cheshire3 server.


ACTION

Discover the path to the unix sort executable on your system by running the
following command and making a note of the result::
of it:

which sort





Insert this value into the sortPath <path> in the <paths>
sections of your server configuration file.



Removing the dependency on the unix sort utility is on the TODO list in our
issue tracker <https://github.com/cheshire3/cheshire3/issues/6>.






Apache Errors


“No space left on device” Apache error

If there is space left on your hard drives, then it is almost certainly that
the linux kernel has run out of semaphores for mod_python or Berkeley DB.


ACTION

You need to tweak the kernel performance a little. For more information, see
Clarens FAQ <http://clarens.sourceforge.net/index.php?docs+faq>
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"""Cheshire3 Tokenizer Implementations.

A Tokenizer converts a string to a list of tokens. Lists aren't hashable so we
maintain string key. Also we're very unlikely to duplicate at this point, and
even if we do it's not important.

A Tokenizer MUST be followed by a TokenMerger merge, however, as Normalizers
won't know what to do with a list as data.
"""


import re
import string
# Python source code tokenizer from base libs
import tokenize
import keyword
try:
    import cStringIO as StringIO
except ImportError:
    import StringIO

from dateutil import parser as dateparser
from datetime import timedelta

from cheshire3.baseObjects import Tokenizer


[docs]class SimpleTokenizer(Tokenizer):

    _possibleSettings = {
        'char': {
            'docs': ('character to split with, or empty for default of '
                     'whitespace'
                     )
        }
    }

    def __init__(self, session, config, parent):
        Tokenizer.__init__(self, session, config, parent)
        self.char = self.get_setting(session, 'char', None)

    def process_string(self, session, data):
        if self.char:
            return data.split(self.char)
        else:
            return data.split()

    def process_hash(self, session, data):
        kw = {}
        for (key, val) in data.iteritems():
            nval = val.copy()
            nval['text'] = self.process_string(session, val['text'])
            kw[key] = nval
        return kw



class OffsetTokenizer(Tokenizer):

    def process_hash(self, session, data):
        kw = {}
        for (key, val) in data.iteritems():
            nval = val.copy()
            (tokens, positions) = self.process_string(session, val['text'])
            nval['text'] = tokens
            nval['charOffsets'] = positions
            kw[key] = nval
        return kw


[docs]class RegexpSubTokenizer(SimpleTokenizer):
    u"""Substitute regex matches with a character, then split on whitespace.

    A Tokenizer that replaces regular expression matches in the data with a
    configurable character (defaults to whitespace), then splits the result at
    whitespace.
    """

    _possibleSettings = {
        'regexp': {
            'docs': ("Regular expression to match and replace with instances "
                     "of 'char' before spltting on whitespace")
        },
        'char': {
            'docs': ''
        }
    }

    def __init__(self, session, config, parent):
        SimpleTokenizer.__init__(self, session, config, parent)
        pre = self.get_setting(session,
                               'regexp',
                               u"""(?x)([-.,'\")}\]]+((?=\s)|$)|(^|(?<=\s))
                                [-.,']+|[`~!@+=\#\&\^*()\[\]{}\\\|\":;<>?
                                /\u2026\u2013\u2014\u2018\u2019\u201c
                                \u201d]|\.\.\.)"""
                               )
        # all strings should be treated as unicode internally
        # this is default for lxml - primary Record implementation
        self.regexp = re.compile(pre, re.UNICODE)
        self.char = self.get_setting(session, 'char', ' ')

    def process_string(self, session, data):
        txt = self.regexp.sub(self.char, data)  # kill unwanted characters
        return txt.split()                      # split at whitespace



[docs]class RegexpSplitTokenizer(SimpleTokenizer):
    """A Tokenizer that simply splits at the regex matches."""

    _possibleSettings = {
        'regexp': {
            'docs': 'Regular expression used to split string'
        }
    }

    def __init__(self, session, config, parent):
        SimpleTokenizer.__init__(self, session, config, parent)
        pre = self.get_setting(session,
                               'regexp',
                               u"""(?x)([-.,'\")}\]]+((?=\s)|$)|(^|(?<=\s))
                                [-.,']+|[`~!@+=\#\&\^*()\[\]{}\\\|\":;<>?
                                /\u2026\u2013\u2014\u2018\u2019\u201c
                                \u201d]|\.\.\.)"""
                               )
        self.regexp = re.compile(pre, re.UNICODE)

    def process_string(self, session, data):
        return self.regexp.split(data)



[docs]class RegexpFindTokenizer(SimpleTokenizer):
    """A tokenizer that returns all words that match the regex."""
    # Some ideas thanks to NLTK's RegexpTokenizer

    # Some more ' words:
    # cat-o'-nine-tails, ne'er-do-well, will-o'-the-wisp
    #  --- ignoring
    # 'tis, 'twas, 'til, 'phone
    #  --- IMO should be indexed with leading '
    #  --- eg 'phone == phone
    #
    # XXX: Should come up with better solution
    # l'il ? y'all ?
    #

    # XXX: Decide what to do with 8am 8:00am 1.2M $1.2 $1.2M
    # As related to 8 am, 8:00 am, 1.2 Million, $ 1.2, $1.2 Million
    # vs $1200000 vs $ 1200000 vs four million dollars

    # Require acronyms to have at least TWO letters Eg U.S not just J.

    _possibleSettings = {
        'regexp': {
            'docs': 'Regular expression to match when finding tokens.'
        },
        'gaps': {
            'docs': ('Does the regular expression specify the gaps between '
                     'desired tokens. Defaults to 0 i.e. No, it specifies '
                     'tokens to keep'),
            'type': int,
            'options': "0|1"
        }
    }

    def __init__(self, session, config, parent):
        SimpleTokenizer.__init__(self, session, config, parent)
        pre = self.get_setting(session, 'regexp', u"""
        (?xu)                                            # verbose, unicode
        (?:
         [a-zA-Z0-9!#$%*/?|^{}`~&'+-=_]+@[0-9a-zA-Z.-]+ # email
         |(?:[\w+-]+)?[+-]/[+-]                         # genetic alleles
         |\w+(?:-\w+)+                                  # hypenated word
          (?:'(?:t|ll've|ll|ve|s|d've|d|re))?           # with/without 'suffix
         |[$\xa3\xa5\u20AC]?[0-9]+(?:[.,:-][0-9]+)+[%]? # date/num/money/time
         |[$\xa3\xa5\u20AC][0-9]+               # single money
         |[0-9]+(?=[a-zA-Z]+)                   # split: 8am 1Million
         |[0-9]+%                               # single percentage
         |(?:[A-Z]\.)+[A-Z\.]                   # abbreviation
         |[oOd]'[a-zA-Z]+                       # o'clock, O'Brien, d'Artagnan
         |[a-zA-Z]+://[^\s]+                    # URI
         |\w+'(?:d've|d|t|ll've|ll|ve|s|re)     # don't, we've
         |(?:[hH]allowe'en|[mM]a'am|[Ii]'m|[fF]o'c's'le|[eE]'en|[sS]'pose)
         |[\w+]+                                # basic words, including +
        )""")

        self.regexp = re.compile(pre, re.UNICODE)
        self.gaps = self.get_setting(session, 'gaps', 0)

    def process_string(self, session, data):
        if self.gaps:
            return [tok for tok in self.regexp.split(data) if tok]
        else:
            return self.regexp.findall(data)



[docs]class RegexpFindOffsetTokenizer(OffsetTokenizer, RegexpFindTokenizer):
    """Find tokens that match regex with character offsets.

    A Tokenizer that returns all words that match the regex, and also the
    character offset at which each word occurs.
    """

    def __init__(self, session, config, parent):
        # Only init once!
        RegexpFindTokenizer.__init__(self, session, config, parent)

    def process_string(self, session, data):
        tokens = []
        positions = []
        for m in self.regexp.finditer(data):
            tokens.append(m.group())
            positions.append(m.start())
        return (tokens, positions)



[docs]class RegexpFindPunctuationOffsetTokenizer(RegexpFindOffsetTokenizer):

    def process_string(self, session, data):
        tokens = []
        positions = []
        for m in self.regexp.finditer(data):
            tokens.append(m.group())
            i = m.start()
            while i > 0 and data[i - 1] in string.punctuation:
                i = i - 1
            positions.append(i)
        return (tokens, positions)


# Was a text mining util, now should reformulate workflows

[docs]class SentenceTokenizer(SimpleTokenizer):

    def __init__(self, session, config, parent):
        self.paraRe = re.compile('\n\n+', re.UNICODE)
        self.sentenceRe = re.compile(
            '.+?(?<!\.\.)[\.!?:]["\'\)]?(?=\s+|$)(?![a-z])',
            re.UNICODE | re.DOTALL
        )
        self.abbrMashRe = re.compile(
            '''
            (?xu)                                      # verbose, unicode
            (^|\s)                                     # leading spaces
            ([^\s]+?\.[a-zA-Z]+|
                Prof|Dr|Sr|Mr|Mrs|Ms|Jr|Capt|Gen|Col|Sgt|  # common abbrevs
                [ivxjCcl]+|[A-Z]
            )\.                                        # Acronyms?
            (\s|$)                                     # trailing space
            ''',
            re.UNICODE
        )

    def process_string(self, session, data):
        ps = self.paraRe.split(data)
        sents = []
        for p in ps:
            s = self.abbrMashRe.sub('\\1\\2&#46;\\3', p)
            sl = self.sentenceRe.findall(s)
            if not sl:
                s += '.'
                sl = self.sentenceRe.findall(s)
            sents.extend(sl)
        ns = []
        for s in sents:
            ns.append(s.replace("&#46;", '.'))
        return ns



[docs]class LineTokenizer(SimpleTokenizer):
    "Trivial but potentially useful Tokenizer to split data on whitespace."

    def process_string(self, session, data):
        return data.split('\n')



[docs]class DateTokenizer(SimpleTokenizer):
    """Tokenizer to identify date tokens, and return only these.

    Capable of extracting multiple dates, but slowly and less reliably than
    single ones.
    """

    _possibleDefaults = {
        'datetime': {
            "docs": ("Default datetime to use for values not supplied in the "
                     "data")
        }
    }

    _possibleSettings = {
        'fuzzy': {
            "docs": "Should the parser use fuzzy matching.",
            'type': int,
            'options': '0|1'
        },
        'dayfirst': {
            "docs": ("Is the day before the month (when ambiguous). "
                     "1 = Yes, 0 = No (default)"),
            'type': int,
            'options': '0|1'
        }
    }

    def __init__(self, session, config, parent):
        SimpleTokenizer.__init__(self, session, config, parent)
        default = self.get_default(session, 'datetime')
        self.fuzzy = self.get_setting(session, 'fuzzy')
        self.dayfirst = self.get_setting(session, 'dayfirst')
        self.normalisedDateRe = re.compile('(?<=\d)xx+', re.UNICODE)
        self.isoDateRe = re.compile('''
        ([0-2]\d\d\d)        # match any year up to 2999
        (0[1-9]|1[0-2]|xx)?      # match any month 01-12 or xx
        (0[1-9]|[1-2][0-9]|3[0-1]|xx)?  # match any date up to 01-31 or xx
        ''', re.VERBOSE | re.IGNORECASE | re.UNICODE)
        if default:
            self.default = dateparser.parse(default.encode('utf-8'),
                                            dayfirst=self.dayfirst,
                                            fuzzy=self.fuzzy)
        else:
            self.default = dateparser.parse('2000-01-01', fuzzy=True)

    def _convertIsoDates(self, mo):
        dateparts = [mo.group(1)]
        for x in range(2, 4):
            if mo.group(x):
                dateparts.append(mo.group(x))
        return '-'.join(dateparts)

    def _tokenize(self, data, default=None):
        if default is None:
            default = self.default
        # Deconstruct data word by word and feed to parser until success.
        # Must be a better way to do this..., but for now...
        tks = []
        wds = data.split()
        while (len(wds)):
            for x in range(len(wds), 0, -1):
                txt = ' '.join(wds[:x]).encode('utf-8')
                try:
                    t = dateparser.parse(txt,
                                         default=default,
                                         dayfirst=self.dayfirst,
                                         fuzzy=self.fuzzy
                                         ).isoformat()
                except:
                    continue
                else:
                    tks.append(t)
                    break
            wds = wds[x:]
        return tks

    def process_string(self, session, data):
        # Convert ISO 8601 date elements to extended format (YYYY-MM-DD) for
        # better recognition by date parser
        data = self.isoDateRe.sub(self._convertIsoDates, data)
        if len(data):
            # a range?
            bits = []
            if data.count('/') == 1:
                bits = data.split('/')
            # ISO allows YYYY-MM and YYYY-Www
            elif data.count('-') == 1 and (data.find('-') < len(data) - 4):
                bits = data.split('-')
            if len(bits):
                # Use a new default, just under a year on for the end of the
                # range
                td = timedelta(days=365, hours=23, minutes=59, seconds=59,
                               microseconds=999999)
                tks = self._tokenize(bits[0]) + \
                    self._tokenize(bits[1], self.default + td)
            else:
                tks = []
            if len(tks):
                return tks
        return self._tokenize(data)



[docs]class DateRangeTokenizer(DateTokenizer):
    """Tokenizer to identify ranges of date tokens, and return only these.

    e.g.

    >>> self.process_string(session, '2003/2004')
    ['2003-01-01T00:00:00', '2004-12-31T23:59:59.999999']
    >>> self.process_string(session, '2003-2004')
    ['2003-01-01T00:00:00', '2004-12-31T23:59:59.999999']
    >>> self.process_string(session, '2003 2004')
    ['2003-01-01T00:00:00', '2004-12-31T23:59:59.999999']
    >>> self.process_string(session, '2003 to 2004')
    ['2003-01-01T00:00:00', '2004-12-31T23:59:59.999999']

    For single dates, attempts to expand this into the largest possible range
    that the data could specify. e.g. 1902-04 means the whole of April 1902.

    >>> self.process_string(session, "1902-04")
    ['1902-04-01T00:00:00', '1902-04-30T23:59:59.999999']

    """

    def process_string(self, session, data):
        # Convert ISO 8601 date elements to extended format (YYYY-MM-DD)
        # for better recognition by date parser
        data = self.isoDateRe.sub(self._convertIsoDates, data)
        if not data:
            return []
        midpoint = len(data) / 2
        if data[midpoint] in ['/', '-', ' ']:
            startK = data[:midpoint]
            endK = data[midpoint + 1:]
        elif len(data.split(' to ')) == 2:
            startK, endK = data.split(' to ')
        elif data.count('/') == 1:
            startK, endK = data.split('/')
        # ISO allows YYYY-MM and YYYY-Www
        elif data.count('-') == 1 and (data.find('-') < len(data) - 4):
            startK, endK = data.split('-')
        else:
            startK = endK = data
        starts = self._tokenize(startK)
        ends = []
        days = 365
        # For end point use a new default, just under a year on for the end
        # of the range. Also account for varying month lengths.
        while not ends and days > 361:
            td = timedelta(days=days,
                           hours=23,
                           minutes=59,
                           seconds=59,
                           microseconds=999999
                           )
            ends = self._tokenize(endK, self.default + td)
            days -= 1
        return starts + ends



[docs]class PythonTokenizer(OffsetTokenizer):
    """ Tokenize python source code into token/TYPE with offsets """

    def __init__(self, session, config, parent):
        OffsetTokenizer.__init__(self, session, config, parent)
        self.ignoreTypes = [tokenize.INDENT, tokenize.DEDENT, tokenize.NEWLINE,
                            tokenize.NL, tokenize.ENDMARKER]

    def process_string(self, session, data):
        io = StringIO.StringIO(data)
        toks = []
        posns = []
        totalChrs = 0
        currLine = 0
        prevLineLen = 0
        for tok in tokenize.generate_tokens(io.readline):
            (ttype, txt, start, end, lineTxt) = tok
            if start[0] != currLine:
                totalChrs += prevLineLen
                prevLineLen = len(lineTxt)
                currLine = start[0]
            # maybe store token
            if not ttype in self.ignoreTypes:
                tname = tokenize.tok_name[ttype]
                if tname == "NAME" and keyword.iskeyword(txt):
                    toks.append("%s/KEYWORD" % (txt))
                else:
                    toks.append("%s/%s" % (txt, tokenize.tok_name[ttype]))
                posns.append(totalChrs + start[1])
        return (toks, posns)
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  Source code for cheshire3.indexStore

"""Cheshire3 IndexStore Implementations."""

import sys
import os
import types
import struct
import time
import glob
import re
import random
import fileinput

try:
    # Python 2.3 vs 2.2
    import bsddb as bdb
except ImportError:
    import bsddb3 as bdb

# Intra-package import - absolute imports are good practice
from cheshire3.baseObjects import IndexStore, Database
from cheshire3.configParser import C3Object
from cheshire3.exceptions import ConfigFileException
from cheshire3.exceptions import FileDoesNotExistException,\
    FileAlreadyExistsException, PermissionException
from cheshire3.resultSet import SimpleResultSetItem
from cheshire3.index import *
from cheshire3.baseStore import SwitchingBdbConnection
from cheshire3.utils import getShellResult


nonTextToken = "\x00\t"
NumTypes = [types.IntType, types.LongType]


class IndexStoreIter(object):
    # step through our indexes!

    def __init__(self, session, indexStore):
        self.session = session
        self.indexStore = indexStore
        dfp = indexStore.get_path(session, "defaultPath")
        files = os.listdir(dfp)
        # self.files = filter(self._fileFilter, files)
        self.files = [f for f in files if self._fileFilter(f)]
        self.position = 0

    def _fileFilter(self, x):
        if x[-6:] != ".index":
            return 0
        elif x[:len(self.indexStore.id)] != self.indexStore.id:
            return 0
        else:
            return 1

    def next(self):
        try:
            start = len(self.indexStore.id) + 2
            idxid = self.files[self.position][start:-6]
            self.position += 1
            # now fetch the index
            return self.indexStore.get_object(self.session, idxid)
        except IndexError:
            raise StopIteration()

    def jump(self, position):
        self.position = position
        return self.next()


[docs]class BdbIndexStore(IndexStore):

    indexing = 0
    outFiles = {}
    storeHash = {}
    storeHashReverse = {}

    sortStoreCxn = {}
    identifierMapCxn = {}
    indexCxn = {}
    vectorCxn = {}
    proxVectorCxn = {}
    termIdCxn = {}

    reservedLongs = 3

    _possiblePaths = {
        'recordStoreHash': {
            'docs': ("Space separated list of recordStore identifiers kept "
                     "in this indexStore (e.g. map from position in list to "
                     "integer)")
        },
        'tempPath': {
            'docs': ("Path in which temporary files are kept during batch"
                     "mode indexing")
        },
        'sortPath': {
            'docs': ("Path to the 'sort' utility used for sorting temporary "
                     "files")
        }
    }

    _possibleSettings = {
        'maxVectorCacheSize': {
            'docs': "Number of terms to cache when building vectors",
            'type': int
        },
        'bucketType': {
            'docs': ("Type of 'bucket' to use when splitting an index over "
                     "multiple files."),
            'options': 'term1|term2|hash'
        },
        'maxBuckets': {
            'docs': "Maximum number of 'buckets' to split an index into",
            'type': int
        },
        'maxItemsPerBucket': {
            'docs': "Maximum number of items to put into each 'bucket'",
            'type': int
        },
        'vectorBucketType': {
            'docs': ("Type of 'bucket' to use when splitting an index's "
                     "vectors over multiple files."),
            'options': 'hash|int'
        },
        'vectorMaxBuckets': {
            'docs': ("Maximum number of 'buckets' to split an index's "
                     "vectors into"),
            'type': int
        },
        'vectorMaxItemsPerBucket': {
            'docs': ("Maximum number of items to put into each vector "
                     "'bucket'"),
            'type': int
        },
        'dirPerIndex': {
            'docs': "Create a sub-directory for each index, yes or no?",
            'type': int,
            'options': '0|1'
        }
    }

    def __init__(self, session, config, parent):
        IndexStore.__init__(self, session, config, parent)
        self.session = session
        self.reservedLongs = 3

        # Temporary, small, necessarily single, or don't care dbs/files
        self.outFiles = {}          # batch loading file
        self.metadataCxn = None     # indexStore level metadata
        self.identifierMapCxn = {}  # str recid <--> long recid

        # Splittable files (Bdb connection objects)
        # Controlled by switching
        self.switching = (
            self.get_setting(session, 'bucketType', '') or
            self.get_setting(session, 'maxBuckets', 0) or
            self.get_setting(session, 'maxItemsPerBucket', 0)
        )
        self.switchingClass = SwitchingBdbConnection
        self.indexCxn = {}          # term -> rec list

        # Controlled by vectorSwitching
        self.vectorSwitching = (
            self.get_setting(session, 'vectorBucketType', '') or
            self.get_setting(session, 'vectorMaxBuckets', 0) or
            self.get_setting(session, 'vectorMaxItemsPerBucket', 0)
        )
        self.vectorSwitchingClass = SwitchingBdbConnection
        self.sortStoreCxn = {}      # recid -> sort value
        self.termIdCxn = {}         # termid -> term value
        self.vectorCxn = {}         # recid -> term vector
        self.proxVectorCxn = {}     # recid -> term prox vector
        self.termFreqCxn = {}       # rank -> term

        self.createArgs = {}

        self.storeHash = {}
        rsh = self.get_path(session, 'recordStoreHash')
        if rsh:
            wds = rsh.split()
            for (w, wd) in enumerate(wds):
                self.storeHash[w] = wd
                self.storeHashReverse[wd] = w

        self.dirPerIndex = self.get_setting(session, 'dirPerIndex', 0)

        # Record Hash (in bdb)
        fnbase = "recordIdentifiers_" + self.id + "_"
        fnlen = len(fnbase)
        dfp = self.get_path(session, "defaultPath")
        try:
            files = os.listdir(dfp)
        except OSError:
            try:
                os.mkdir(dfp, 0755)
                files = os.listdir(dfp)
            except:
                msg = "Cannot create default path for %s: %s" % (self.id, dfp)
                raise ConfigFileException(msg)

        for f in files:
            if (f[:fnlen] == fnbase):
                recstore = f[fnlen:-4]
                dbp = os.path.join(dfp, f)
                cxn = bdb.db.DB()
                if session.environment == "apache":
                    cxn.open(dbp, flags=bdb.db.DB_NOMMAP)
                else:
                    cxn.open(dbp)
                self.identifierMapCxn[recstore] = cxn

    def __iter__(self):
        return IndexStoreIter(self.session, self)

    def _openMetadata(self, session):
        if self.metadataCxn is not None:
            return self.metadataCxn
        else:
            mp = self.get_path(session, 'metadataPath')
            if not mp:
                dfp = self.get_path(session, 'defaultPath')
                mp = os.path.join(dfp, 'metadata.bdb')

            if not os.path.exists(mp):
                oxn = bdb.db.DB()
                oxn.open(mp, dbtype=bdb.db.DB_BTREE,
                         flags=bdb.db.DB_CREATE, mode=0660)
                oxn.close()

            cxn = bdb.db.DB()
            if session.environment == "apache":
                cxn.open(mp, flags=bdb.db.DB_NOMMAP)
            else:
                cxn.open(mp)
            self.metadataCxn = cxn
            return cxn

    def _closeMetadata(self, session):
        if self.metadataCxn is not None:
            self.metadataCxn.close()
            self.metadataCxn = None

    def _closeIndex(self, session, index):
        if index in self.indexCxn:
            self.indexCxn[index].close()
            del self.indexCxn[index]

    def _openIndex(self, session, index):
        if index in self.indexCxn:
            return self.indexCxn[index]
        else:
            dfp = self.get_path(session, 'defaultPath')
            basename = self._generateFilename(index)
            dbp = os.path.join(dfp, basename)

            if self.switching:
                # check for overrides
                vbt = index.get_setting(session, 'bucketType', '')
                vmb = index.get_setting(session, 'maxBuckets', 0)
                vmi = index.get_setting(session, 'maxItemsPerBucket', 0)
                if vbt or vmb or vmi:
                    cxn = self.switchingClass(
                        session, self, dbp,
                        bucketType=vbt, maxBuckets=vmb, maxItemsPerBucket=vmi
                    )
                else:
                    cxn = self.switchingClass(session, self, dbp)
            else:
                cxn = bdb.db.DB()

            if session.environment == "apache":
                cxn.open(dbp, flags=bdb.db.DB_NOMMAP)
            else:
                cxn.open(dbp)
            self.indexCxn[index] = cxn
            return cxn

    def _generateFilename(self, index):
        if self.dirPerIndex:
            return os.path.join(index.id, index.id + ".index")
        else:
            return "%s--%s.index" % (self.id, index.id)

    def _listExistingFiles(self, session, index):
        dfp = self.get_path(session, "defaultPath")
        name = self._generateFilename(index)
        return glob.glob(os.path.join(dfp, name + '*'))

    def _get_internalId(self, session, rec):
        if rec.recordStore in self.identifierMapCxn:
            cxn = self.identifierMapCxn[rec.recordStore]
        else:
            fn = "recordIdentifiers_{0}_{1}.bdb".format(self.id,
                                                        rec.recordStore)
            dfp = self.get_path(session, "defaultPath")
            dbp = os.path.join(dfp, fn)
            if not os.path.exists(dbp):
                cxn = bdb.db.DB()
                cxn.open(dbp, dbtype=bdb.db.DB_BTREE,
                         flags=bdb.db.DB_CREATE, mode=0660)
                cxn.close()
            cxn = bdb.db.DB()
            if session.environment == "apache":
                cxn.open(dbp, flags=bdb.db.DB_NOMMAP)
            else:
                cxn.open(dbp)
            self.identifierMapCxn[rec.recordStore] = cxn
        # Now we have cxn, check it rec exists
        recid = rec.id
        if type(recid) == unicode:
            try:
                recid = rec.id.encode('utf-8')
            except:
                recid = rec.id.encode('utf-16')
        try:
            data = cxn.get(recid)
            if data:
                return long(data)
        except:
            pass
        # Doesn't exist, write
        c = cxn.cursor()
        c.set_range("__i2s_999999999999999")
        data = c.prev()
        if (data and data[0][:6] == "__i2s_"):
            max = long(data[0][6:])
            intid = "%015d" % (max + 1)
        else:
            intid = "000000000000000"
        cxn.put(recid, intid)
        cxn.put("__i2s_%s" % intid, recid)
        return long(intid)

    def _get_externalId(self, session, recordStore, identifier):
        if recordStore in self.identifierMapCxn:
            cxn = self.identifierMapCxn[recordStore]
        else:
            fn = "recordIdentifiers_" + self.id + "_" + recordStore + ".bdb"
            dfp = self.get_path(session, "defaultPath")
            dbp = os.path.join(dfp, fn)
            if not os.path.exists(dbp):
                raise FileDoesNotExistException(dbp)
            cxn = bdb.db.DB()
            if session.environment == "apache":
                cxn.open(dbp, flags=bdb.db.DB_NOMMAP)
            else:
                cxn.open(dbp)
            self.identifierMapCxn[recordStore] = cxn
        identifier = "%015d" % identifier
        data = cxn.get("__i2s_%s" % identifier)
        if data:
            return data
        elif data is not None:
            # We shouldn't raise DoesNotExistException, but we we probably
            # shouldn't return an empty string either.
            # However, returning anything other than the real identifier
            # (i.e. the empty string) results in errors further down the line
            return data
        else:
            msg = "%s/%s" % (recordStore, identifier)
            raise FileDoesNotExistException(msg)

    def fetch_summary(self, session, index):
        # Fetch summary data for all terms in index
        # eg for sorting, then iterating
        # USE WITH CAUTION
        # Everything done here for speed

        cxn = self._openIndex(session, index)
        cursor = cxn.cursor()
        dataLen = index.longStructSize * self.reservedLongs
        terms = []

        (term, val) = cursor.first(doff=0, dlen=dataLen)
        while (val):
            (termid, recs, occs) = struct.unpack('<lll', val)
            terms.append({'t': term, 'i': termid, 'r': recs, 'o': occs})
            try:
                (term, val) = cursor.next(doff=0, dlen=dataLen)
            except:
                val = 0

        self._closeIndex(session, index)
        return terms

    def begin_indexing(self, session, index):
        """Begin indexing process.

        Open BerkeleyDB connections, create temp files  etc.
        """
        p = self.permissionHandlers.get('info:srw/operation/2/index', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to add to indexStore "
                       "%s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = "Permission required to add to indexStore %s" % self.id
                raise PermissionException(msg)
        temp = self.get_path(session, 'tempPath')
        if not os.path.isabs(temp):
            temp = os.path.join(self.get_path(session, 'defaultPath'), temp)
        if (not os.path.exists(temp)):
            try:
                os.mkdir(temp)
            except OSError:
                msg = 'TempPath does not exist and is not creatable.'
                raise ConfigFileException(msg)
        elif (not os.path.isdir(temp)):
            raise(ConfigFileException('TempPath is not a directory.'))

        if self.dirPerIndex:
            indexDirPath = os.path.join(temp, index.id)
            try:
                os.mkdir(indexDirPath)
            except OSError:
                # Already exists
                pass
            except:
                self.log_critical(session,
                                  "Could not create {0}"
                                  "".format(indexDirPath)
                                  )
                raise

        basename = os.path.join(temp, self._generateFilename(index))
        if (hasattr(session, 'task')):
            basename += str(session.task)

        # In case we're called twice
        if (not index in self.outFiles):
            self.outFiles[index] = codecs.open(basename + "_TEMP",
                                               'a',
                                               'utf-8',
                                               'xmlcharrefreplace')
            if (index.get_setting(session, "sortStore")):
                # Store in db for faster sorting
                dfp = self.get_path(session, "defaultPath")
                name = self._generateFilename(index) + "_VALUES"

                fullname = os.path.join(dfp, name)

                if self.vectorSwitching:
                    vbt = self.get_setting(session,
                                           'vectorBucketType',
                                           ''
                                           )
                    vmb = self.get_setting(session,
                                           'vectorMaxBuckets',
                                           0
                                           )
                    vmi = self.get_setting(session,
                                           'vectorMaxItemsPerBucket',
                                           0
                                           )
                    cxn = self.vectorSwitchingClass(
                        session, self, fullname,
                        bucketType=vbt, maxBuckets=vmb, maxItemsPerBucket=vmi
                    )
                else:
                    cxn = bdb.db.DB()
                if session.environment == "apache" or session.task:
                    # Do not memory map in multiprocess environments
                    cxn.open(fullname, flags=bdb.db.DB_NOMMAP)
                else:
                    cxn.open(fullname)
                self.sortStoreCxn[index] = cxn

    def commit_indexing(self, session, index):
        # Need to do this per index so one store can be doing multiple
        # things at once
        # Should only be called if begin_indexing() has been
        p = self.permissionHandlers.get('info:srw/operation/2/index', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to add to indexStore "
                       "%s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = "Permission required to add to indexStore %s" % self.id
                raise PermissionException(msg)

        temp = self.get_path(session, 'tempPath')
        dfp = self.get_path(session, 'defaultPath')
        if not os.path.isabs(temp):
            temp = os.path.join(dfp, temp)

        try:
            self.sortStoreCxn[index].close()
            del self.sortStoreCxn[index]
        except KeyError:
            pass

        if (not index in self.outFiles):
            raise FileDoesNotExistException(index.id)
        sort = self.get_path(session, 'sortPath')
        if (not os.path.exists(sort)):
            msg = "Sort executable for %s does not exist" % self.id
            raise ConfigFileException(msg)

        fh = self.outFiles[index]
        fh.flush()
        fh.close()
        del self.outFiles[index]

        for db in self.identifierMapCxn.values():
            db.sync()

        # Sort the  _TEMP file written during indexing into a _SORT file
        basename = self._generateFilename(index)
        if (hasattr(session, 'task')):
            basename += str(session.task)

        basename = os.path.join(temp, basename)
        tempfile = basename + "_TEMP"
        sorted = basename + "_SORT"
        cmd = "%s %s -T %s -o %s" % (sort, tempfile, temp, sorted)
        getShellResult(cmd)
        # Sorting might fail.
        if (not os.path.exists(sorted)):
            msg = "Failed to sort {0}".format(tempfile)
            self.log_critical(session, msg)
            raise ValueError(msg)
        if not index.get_setting(session, 'vectors'):
            os.remove(tempfile)
        if ((hasattr(session, 'task') and session.task) or
            (hasattr(session, 'phase') and
             session.phase == 'commit_indexing1')):
            return sorted
        # Original terms from data
        return self.commit_centralIndexing(session, index, sorted)

    def commit_parallelIndexing(self, session, index):
        sort = self.get_path(session, 'sortPath')
        temp = self.get_path(session, 'tempPath')
        dfp = self.get_path(session, 'defaultPath')
        if not os.path.isabs(temp):
            temp = os.path.join(dfp, temp)
        # Merge multiple _SORT files into a single _SORT file for finalizing
        self.log_debug(session,
                       "Merging parallel sort files for {0}"
                       "".format(index.id)
                       )
        if (not os.path.exists(sort)):
            msg = "Sort executable for %s does not exist" % self.id
            raise ConfigFileException(msg)
        basename = self._generateFilename(index)
        baseGlob = os.path.join(temp, "%s*SORT" % basename)
        sortFileList = glob.glob(baseGlob)
        sortFiles = " ".join(sortFileList)
        sorted = os.path.join(temp, "%s_SORT" % basename)
        cmd = "%s -m -T %s -o %s %s" % (sort, temp, sorted, sortFiles)
        out = getShellResult(cmd)
        if not os.path.exists(sorted):
            msg = "Didn't sort %s" % index.id
            self.log_error(session, msg)
            raise ValueError(msg)
        # Merge multiple _TEMP files into a single _TEMP file
        baseGlob = os.path.join(temp, "%s*_TEMP" % basename)
        tempFileList = glob.glob(baseGlob)
        self.log_debug(session,
                       "Concatenating {0} parallel _TEMP files for {1}"
                       "".format(len(tempFileList), index.id)
                       )
        mergedFn = os.path.join(temp, "%s_TEMP" % basename)
        # Merge natively in Python. This takes longer than using `cat` but is
        # more reliable and should work cross-platform
        with open(mergedFn, 'wb') as outfh:
            for line in fileinput.input(tempFileList, mode='rb'):
                outfh.write(line)
        # Clean up
        for tsfn in sortFileList + tempFileList:
            os.remove(tsfn)
        return self.commit_centralIndexing(session, index, sorted)

    def commit_centralIndexing(self, session, index, filePath):
        p = self.permissionHandlers.get('info:srw/operation/2/index', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to add to indexStore "
                       "%s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = "Permission required to add to indexStore %s" % self.id
                raise PermissionException(msg)
        if not filePath:
            temp = self.get_path(session, 'tempPath')
            dfp = self.get_path(session, 'defaultPath')
            if not os.path.isabs(temp):
                temp = os.path.join(dfp, temp)
            basename = self._generateFilename(index)
            filePath = os.path.join(temp, basename + "_SORT")

        cxn = self._openIndex(session, index)
        cursor = cxn.cursor()
        try:
            nonEmpty = cursor.first()
        except:
            nonEmpty = False
        metadataCxn = self._openMetadata(session)

        tidIdx = index.get_path(session, 'termIdIndex', None)
        vectors = index.get_setting(session, 'vectors', 0)
        proxVectors = index.get_setting(session, 'proxVectors', 0)
        termIds = index.get_setting(session, 'termIds', 0)

        if not nonEmpty:
            termid = long(0)
        else:
            # find highest termid. First check termid->term map
            tidcxn = None
            if vectors:
                tidcxn = self.termIdCxn.get(index, None)
                if tidcxn is None:
                    self._openVectors(session, index)
                    tidcxn = self.termIdCxn.get(index, None)
            if tidcxn is None:
                # okay, no termid hash. hope for best with final set
                # of terms from regular index
                (term, value) = cursor.last(doff=0,
                                            dlen=(3 * index.longStructSize))
                (last, x, y) = index.deserialize_term(session, value)
            else:
                tidcursor = tidcxn.cursor()
                (finaltid, term) = tidcursor.last()
                last = long(finaltid)
                tidcxn.close()
                self.termIdCxn[index] = None
                del tidcxn
            termid = last

        currTerm = None
        currData = []
        l = 1

        s2t = index.deserialize_term
        mt = index.merge_term
        t2s = index.serialize_term
        minTerms = index.get_setting(session, 'minimumSupport')
        if not minTerms:
            minTerms = 0

        dfp = self.get_path(session, 'defaultPath')
        basename = self._generateFilename(index)
        dbname = os.path.join(dfp, basename)
        if vectors or termIds:
            tidcxn = self.termIdCxn.get(index, None)
            if tidcxn is None:
                self._openVectors(session, index)
                tidcxn = self.termIdCxn.get(index, None)

        nTerms = 0
        nRecs = 0
        nOccs = 0
        totalChars = 0
        maxNRecs = 0
        maxNOccs = 0

        # Finalize sorted data in _SORT into Index file(s)
        f = file(filePath)
        while(l):
            l = f.readline()[:-1]
            data = l.split(nonTextToken)
            term = data[0]
            fullinfo = []
            for x in data[1:]:
                try:
                    fullinfo.append(long(x))
                except ValueError:
                    # Some unexpected data in the index :(
                    self.log_debug(session,
                                   'Unexpected value in raw index, '
                                   'attempting to recover...')
                    # Attempt to recover
                    # Find the first thing that could be a long but not
                    # entirely composed of 0s
                    try:
                        mylong = long(re.search('\d*[1-9]\d*', x).group(0))
                    except AttributeError:
                        # No match - nothing we can do
                        self.log_error(session,
                                       'Unexpected value in raw index data, '
                                       'skipping entry')
                        continue
                    else:
                        fullinfo.append(mylong)
                        self.log_debug(session,
                                       'Recovered value: {0}'.format(mylong))
            if term == currTerm:
                # Accumulate
                if fullinfo:
                    totalRecs += 1
                    totalOccs += fullinfo[2]
                    currData.extend(fullinfo)
            else:
                # Store
                if currData:
                    if (nonEmpty):
                        val = cxn.get(currTerm)
                        if (val is not None):
                            unpacked = s2t(session, val)
                            tempTermId = unpacked[0]
                            unpacked = mt(session, unpacked, currData, 'add',
                                          nRecs=totalRecs, nOccs=totalOccs)
                            totalRecs = unpacked[1]
                            totalOccs = unpacked[2]
                            unpacked = unpacked[3:]
                            termid -= 1
                        else:
                            tempTermId = termid
                            unpacked = currData
                        packed = t2s(session, tempTermId, unpacked,
                                     nRecs=totalRecs, nOccs=totalOccs)
                    else:
                        tempTermId = termid
                        try:
                            packed = t2s(session, termid, currData,
                                         nRecs=totalRecs, nOccs=totalOccs)
                        except:
                            raise

                    if totalRecs >= minTerms:
                        nTerms += 1
                        nRecs += totalRecs
                        nOccs += totalOccs
                        totalChars += len(currTerm)
                        maxNRecs = max(maxNRecs, totalRecs)
                        maxNOccs = max(maxNOccs, totalOccs)
                        cxn.put(currTerm, packed)
                        del packed
                        if (vectors or termIds) and tempTermId == termid:
                            tidcxn.put("%012d" % termid, currTerm)
                    else:
                        # cheat and undo our term increment
                        termid -= 1
                try:
                    totalOccs = fullinfo[2]
                    termid += 1
                    currTerm = term
                    currData = fullinfo
                    totalRecs = 1
                except:
                    pass

        self._closeIndex(session, index)
        os.remove(filePath)

        if metadataCxn:
            # LLLLLL:  nTerms, nRecs, nOccs, maxRecs, maxOccs, totalChars
            val = struct.pack("<LLLLLL", nTerms, nRecs, nOccs,
                              maxNRecs, maxNOccs, totalChars)
            metadataCxn.put(index.id.encode('utf8'), val)
            self._closeMetadata(session)

        if vectors or termIds:
            tidcxn.close()
            self.termIdCxn[index] = None
            del tidcxn

        if vectors:
            self._buildVectors(session, index, filePath[:-4] + "TEMP")

        fl = index.get_setting(session, 'freqList', "")
        if fl:
            cxn = self._openIndex(session, index)
            cursor = cxn.cursor()
            dataLen = index.longStructSize * self.reservedLongs
            terms = []

            try:
                (term, val) = cursor.first(doff=0, dlen=dataLen)
                while (val):
                    (termid, recs, occs) = struct.unpack('<lll', val)
                    terms.append({'i': termid, 'r': recs, 'o': occs})
                    try:
                        (term, val) = cursor.next(doff=0, dlen=dataLen)
                    except:
                        val = 0
                lt = len(terms)
                if fl.find('rec') > -1:
                    # 1 = most frequent
                    terms.sort(key=lambda x: x['r'], reverse=True)

                    cxn = self._openTermFreq(session, index, 'rec')
                    for (t, term) in enumerate(terms):
                        termidstr = struct.pack('<ll', term['i'], term['r'])
                        cxn.put("%012d" % t, termidstr)
                    self._closeTermFreq(session, index, 'rec')

                if fl.find('occ') > -1:
                    terms.sort(key=lambda x: x['o'], reverse=True)
                    cxn = self._openTermFreq(session, index, 'occ')
                    #cxn = bdb.db.DB()
                    #cxn.open(dbname + "_FREQ_OCC")
                    for (t, term) in enumerate(terms):
                        termidstr = struct.pack('<ll', term['i'], term['o'])
                        cxn.put("%012d" % t, termidstr)
                    self._closeTermFreq(session, index, 'occ')

            except TypeError:
                # no data in index
                pass
            self._closeIndex(session, index)

        return None

    def _buildVectors(self, session, index, filePath):
        # build vectors here
        termCache = {}
        freqCache = {}
        maxCacheSize = index.get_setting(session,
                                         'maxVectorCacheSize', -1)
        if maxCacheSize == -1:
            maxCacheSize = self.get_setting(session,
                                            'maxVectorCacheSize', 50000)

        rand = random.Random()

        # Settings for what to go into vector store
        # -1 for just put everything in
        minGlobalFreq = int(index.get_setting(session,
                                              'vectorMinGlobalFreq', '-1'))
        maxGlobalFreq = int(index.get_setting(session,
                                              'vectorMaxGlobalFreq', '-1'))
        minGlobalOccs = int(index.get_setting(session,
                                              'vectorMinGlobalOccs', '-1'))
        maxGlobalOccs = int(index.get_setting(session,
                                              'vectorMaxGlobalOccs', '-1'))
        minLocalFreq = int(index.get_setting(session,
                                             'vectorMinLocalFreq', '-1'))
        maxLocalFreq = int(index.get_setting(session,
                                             'vectorMaxLocalFreq', '-1'))

        proxVectors = index.get_setting(session, 'proxVectors', 0)

        # Temp filepath
        base = filePath
        fh = codecs.open(base, 'r', 'utf-8', 'xmlcharrefreplace')
        # Read in each line, look up
        currDoc = "000000000000"
        currStore = "0"
        docArray = []
        proxHash = {}

        cxn = self.vectorCxn.get(index, None)
        if cxn is None:
            self._openVectors(session, index)
            cxn = self.vectorCxn[index]
        if proxVectors:
            proxCxn = self.proxVectorCxn[index]

        totalTerms = 0
        totalFreq = 0
        while True:
            try:
                l = fh.readline()[:-1]
                bits = l.split(nonTextToken)
            except:
                break
            if len(bits) < 4:
                break
            (term, docid, storeid, freq) = bits[:4]
            if docArray and (docid != currDoc or currStore != storeid):
                # store previous
                docArray.sort()
                flat = []
                [flat.extend(x) for x in docArray]
                fmt = '<' + "L" * len(flat)
                packed = struct.pack(fmt, *flat)
                cxn.put(str("%s|%s" % (currStore, currDoc.encode('utf8'))),
                        packed)
                docArray = []
                if proxVectors:
                    pdocid = long(currDoc)
                    for (elem, parr) in proxHash.iteritems():
                        proxKey = struct.pack('<LL', pdocid, elem)
                        if elem < 0 or elem > 4294967295:
                            raise ValueError(elem)

                        proxKey = "%s|%s" % (currStore.encode('utf8'), proxKey)
                        parr.sort()
                        flat = []
                        [flat.extend(x) for x in parr]
                        proxVal = struct.pack('<' + 'L' * len(flat), *flat)
                        proxCxn.put(proxKey, proxVal)
                    proxHash = {}
            currDoc = docid
            currStore = storeid
            tid = termCache.get(term, None)
            if tid is None:
                if not term:
                    #???
                    continue
                tdata = self.fetch_term(session, index, term, summary=True)
                if tdata:
                    try:
                        (tid, tdocs, tfreq) = tdata[:3]
                    except:
                        msg = u"Broken: %r %r %r" % (term, index.id, tdata)
                        self.log_critical(session, msg.encode('utf-8'))
                        raise
                else:
                    termCache[term] = (0, 0)
                    freqCache[term] = (0, 0)
                    continue
                termCache[term] = tid
                freqCache[term] = [tdocs, tfreq]
                # check caches aren't exploding
                ltc = len(termCache)
                if ltc >= maxCacheSize:
                    # select random key to remove
                    (k, v) = termCache.popitem()
                    del freqCache[k]
            else:
                (tdocs, tfreq) = freqCache[term]
                if not tdocs or not tfreq:
                    continue
            if (
                (minGlobalFreq == -1 or tdocs >= minGlobalFreq) and
                (maxGlobalFreq == -1 or tdocs <= maxGlobalFreq) and
                (minGlobalOccs == -1 or tfreq >= minGlobalOccs) and
                (maxGlobalOccs == -1 or tfreq <= maxGlobalOccs) and
                (minLocalFreq == -1 or tfreq >= minLocalFreq) and
                (maxLocalFreq == -1 or tfreq <= maxLocalFreq)
            ):
                docArray.append([tid, long(freq)])
                totalTerms += 1
                totalFreq += long(freq)
            if proxVectors:
                nProxInts = index.get_setting(session, 'nProxInts', 2)
                proxInfo = [long(x) for x in bits[4:]]
                tups = [proxInfo[x:x + nProxInts]
                        for x
                        in range(0, len(proxInfo), nProxInts)
                        ]
                for t in tups:
                    val = [t[1], tid]
                    val.extend(t[2:])
                    try:
                        proxHash[t[0]].append(val)
                    except KeyError:
                        proxHash[t[0]] = [val]

        # Catch final document
        if docArray:
            docArray.sort()
            # Put in total terms, total occurences
            flat = []
            [flat.extend(x) for x in docArray]
            fmt = '<' + "L" * len(flat)
            packed = struct.pack(fmt, *flat)
            cxn.put(str("%s|%s" % (storeid, docid.encode('utf8'))), packed)
            if proxVectors:
                pdocid = long(currDoc)
                for (elem, parr) in proxHash.iteritems():
                    proxKey = struct.pack('<LL', pdocid, elem)
                    proxKey = "%s|%s" % (storeid.encode('utf8'), proxKey)
                    parr.sort()
                    flat = []
                    [flat.extend(x) for x in parr]
                    proxVal = struct.pack('<' + 'L' * len(flat), *flat)
                    proxCxn.put(proxKey, proxVal)
                proxCxn.close()
                self.proxVectorCxn[index] = None
                del proxCxn
        fh.close()
        cxn.close()
        os.remove(base)

    def _closeVectors(self, session, index):
        for cxnx in [self.termIdCxn, self.vectorCxn, self.proxVectorCxn]:
            try:
                cxnx[index].close()
            except KeyError:
                continue

            del cxnx[index]

    def _openVectors(self, session, index):

        dfp = self.get_path(session, 'defaultPath')
        basename = self._generateFilename(index)
        dbname = os.path.join(dfp, basename)

        dbp = dbname + "_TERMIDS"
        if self.vectorSwitching:
            vbt = self.get_setting(session, 'vectorBucketType', '')
            vmb = self.get_setting(session, 'vectorMaxBuckets', 0)
            vmi = self.get_setting(session, 'vectorMaxItemsPerBucket', 0)
            cxn = self.vectorSwitchingClass(
                session, self, dbp,
                bucketType=vbt, maxBuckets=vmb, maxItemsPerBucket=vmi
            )
        else:
            cxn = bdb.db.DB()

        cxn.open(dbp)
        self.termIdCxn[index] = cxn

        if index.get_setting(session, 'vectors'):
            dbp = dbname + "_VECTORS"
            if self.vectorSwitching:
                cxn = self.vectorSwitchingClass(
                    session, self, dbp,
                    bucketType=vbt, maxBuckets=vmb, maxItemsPerBucket=vmi
                )
            else:
                cxn = bdb.db.DB()
            cxn.open(dbp)
            self.vectorCxn[index] = cxn

        if index.get_setting(session, 'proxVectors'):
            dbp = dbname + "_PROXVECTORS"
            if self.vectorSwitching:
                cxn = self.vectorSwitchingClass(session, self, dbp,
                                                bucketType=vbt, maxBuckets=vmb,
                                                maxItemsPerBucket=vmi)
            else:
                cxn = bdb.db.DB()
            cxn.open(dbp)
            self.proxVectorCxn[index] = cxn

    def fetch_vector(self, session, index, rec, summary=False):
        # rec can be resultSetItem or record

        tidcxn = self.termIdCxn.get(index, None)
        if tidcxn is None:
            self._openVectors(session, index)
            tidcxn = self.termIdCxn.get(index, None)
            cxn = self.vectorCxn.get(index, None)
        else:
            cxn = self.vectorCxn[index]

        docid = rec.id
        if (not type(docid) in NumTypes):
            if (isinstance(docid, basestring) and docid.isdigit()):
                docid = long(docid)
            else:
                # Look up identifier in local bdb
                docid = self._get_internalId(session, rec)
        docid = "%012d" % docid
        # now add in store
        docid = "%s|%s" % (self.storeHashReverse[rec.recordStore], docid)

        if summary:
            data = cxn.get(docid, doff=0, dlen=(2 * index.longStructSize))
        else:
            data = cxn.get(docid)
        if data:
            flat = struct.unpack(
                '<' + 'L' * (len(data) / index.longStructSize),
                data
            )
            lf = len(flat)
            unflatten = [(flat[x], flat[x + 1]) for x in xrange(0, lf, 2)]
            # totalTerms, totalFreq, [(termId, freq),...]
            lu = lf / 2
            return [lu, sum([x[1] for x in unflatten]), unflatten]
        else:
            return [0, 0, []]

    def fetch_proxVector(self, session, index, rec, elemId=-1):
        """Fetch and return the proximity vector.

        Fetch proximity vector for rec from index.
        rec can be resultSetItem or record
        """

        cxn = self.proxVectorCxn.get(index, None)
        if cxn is None:
            self._openVectors(session, index)
            cxn = self.proxVectorCxn.get(index, None)

        docid = rec.id
        if (not type(docid) in NumTypes):
            if (isinstance(docid, basestring) and docid.isdigit()):
                docid = long(docid)
            else:
                # Look up identifier in local bdb
                docid = self._get_internalId(session, rec)

        nProxInts = index.get_setting(session, 'nProxInts', 2)
        longStructSize = index.longStructSize

        def unpack(data):
            flat = struct.unpack(
                '<' + 'L' * (len(data) / longStructSize),
                data
            )
            lf = len(flat)
            unflat = [flat[x:x + nProxInts] for x in range(0, lf, nProxInts)]
            return unflat

        if elemId == -1:
            # fetch all for this record
            key = struct.pack('<LL', docid, 0)
            keyid = key[:4]
            key = str(self.storeHashReverse[rec.recordStore]) + "|" + key
            c = cxn.cursor()
            (k, v) = c.set_range(key)
            vals = {}
            # XXX won't work for > 9 recordStores...
            while k[2:6] == keyid:
                elemId = struct.unpack('<L', k[6:])[0]
                vals[elemId] = unpack(v)
                try:
                    (k, v) = c.next()
                except TypeError:
                    break
            return vals

        else:
            key = struct.pack('<LL', docid, elemId)
            # now add in store
            key = str(self.storeHashReverse[rec.recordStore]) + "|" + key
            data = cxn.get(key)
            if data:
                return unpack(data)
            else:
                return []

    def fetch_termById(self, session, index, termId):
        tidcxn = self.termIdCxn.get(index, None)
        if tidcxn is None:
            self._openVectors(session, index)
            tidcxn = self.termIdCxn.get(index, None)
        termid = "%012d" % termId
        data = tidcxn.get(termid)
        if type(data) == tuple and data[0] == termid:
            data = data[1]
        if not data:
            return ""
        else:
            return data

    def _closeTermFreq(self, session, index, which):
        try:
            cxns = self.termFreqCxn[index]
        except KeyError:
            return
        try:
            cxns[which].close()
        except KeyError:
            return
        del self.termFreqCxn[index][which]

    def _openTermFreq(self, session, index, which):
        fl = index.get_setting(session, "freqList", "")
        if fl.find(which) == -1:
            return None

        cxns = self.termFreqCxn.get(index, {})
        tfcxn = cxns.get(which, None)
        if tfcxn is not None:
            return tfcxn

        dfp = self.get_path(session, 'defaultPath')
        basename = self._generateFilename(index)
        dbname = os.path.join(dfp, basename)
        dbp = dbname + "_FREQ_" + which.upper()

        if self.vectorSwitching:
            vbt = self.get_setting(session, 'vectorBucketType', '')
            vmb = self.get_setting(session, 'vectorMaxBuckets', 0)
            vmi = self.get_setting(session, 'vectorMaxItemsPerBucket', 0)
            tfcxn = self.vectorSwitchingClass(
                session, self, dbp,
                bucketType=vbt, maxBuckets=vmb, vectorMaxItemsPerBucket=vmi
            )
        else:
            tfcxn = bdb.db.DB()
        if which == 'rec':
            tfcxn.open(dbp)
            if cxns == {}:
                self.termFreqCxn[index] = {'rec': tfcxn}
            else:
                self.termFreqCxn[index]['rec'] = tfcxn
        elif which == 'occ':
            tfcxn.open(dbp)
            if cxns == {}:
                self.termFreqCxn[index] = {'occ': tfcxn}
            else:
                self.termFreqCxn[index]['occ'] = tfcxn
        return tfcxn

    def fetch_termFrequencies(self, session, index, mType='occ',
                              start=0, nTerms=100, direction=">"):
        cxn = self._openTermFreq(session, index, mType)
        if cxn is None:
            return []
        else:
            c = cxn.cursor()
            freqs = []

            if start < 0:
                # go to end and reverse
                (t, v) = c.last()
                if start != -1:
                    slot = int(t) + start + 1
                    (t, v) = c.set_range("%012d" % slot)
            elif start == 0:
                (t, v) = c.first()
            else:
                (t, v) = c.set_range("%012d" % start)
            if direction[0] == "<":
                next = c.prev
            else:
                next = c.next
            while len(freqs) < nTerms:
                (tid, fr) = struct.unpack('<ll', v)
                freqs.append((int(t), tid, fr))
                try:
                    (t, v) = next()
                except TypeError:
                    break
            return freqs

    def fetch_indexMetadata(self, session, index):
        cxn = self._openMetadata(session)
        data = cxn.get(index.id.encode('utf-8'))
        if data:
            # LLLLLL:  nTerms, nRecs, nOccs, maxRecs, maxOccs, totalChars
            keys = ('nTerms', 'nRecs', 'nOccs',
                    'maxRecs', 'maxOccs', 'totalChars')
            vals = struct.unpack('<LLLLLL', data)
            return dict(zip(keys, vals))
            return vals
        else:
            return []

    def create_term(self, session, index, termId, resultSet):
        # Take resultset and munge to index format, serialise, store

        term = resultSet.queryTerm
        unpacked = []
        # only way to be sure
        totalRecs = resultSet.totalRecs
        totalOccs = resultSet.totalOccs
        for item in resultSet:
            unpacked.extend([item.id, self.storeHashReverse[item.recordStore],
                             item.occurences])
        packed = index.serialize_term(session, termId, unpacked,
                                      nRecs=totalRecs, nOccs=totalOccs)
        cxn = self._openIndex(session, index)
        cxn.put(term, packed)
        # NB: need to remember to close index manually

    def contains_index(self, session, index):
        # Send Index object, check exists, return boolean
        dfp = self.get_path(session, "defaultPath")
        name = self._generateFilename(index)
        return os.path.exists(os.path.join(dfp, name))

    def _create(self, session, dbname, flags=[], vectorType=1):
        # for use by self.create_index
        if os.path.exists(dbname):
            raise FileAlreadyExistsException(dbname)
        if vectorType == 0 and self.switching:
            cxn = self.switchingClass(session, self, dbname)
        elif vectorType and self.vectorSwitching:
            dbp = dbname + "_VECTORS"
            vbt = self.get_setting(session, 'vectorBucketType', '')
            vmb = self.get_setting(session, 'vectorMaxBuckets', 0)
            vmi = self.get_setting(session, 'vectorMaxItemsPerBucket', 0)
            cxn = self.vectorSwitchingClass(
                session, self, dbp,
                bucketType=vbt, maxBuckets=vmb, maxItemsPerBucket=vmi
            )
        else:
            cxn = bdb.db.DB()

        for f in flags:
            cxn.set_flags(f)
        try:
            cxn.open(dbname,
                     dbtype=bdb.db.DB_BTREE,
                     flags=bdb.db.DB_CREATE,
                     mode=0660
                     )
        except:
            raise ConfigFileException(dbname)
        else:
            cxn.close()

    def create_index(self, session, index):
        # Send Index object to create, null return
        p = self.permissionHandlers.get('info:srw/operation/1/create', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to create index in "
                       "%s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = "Permission required to create index in %s" % self.id
                raise PermissionException(msg)

        dfp = self.get_path(session, "defaultPath")
        if self.dirPerIndex:
            idp = os.path.join(dfp, index.id)
            if not os.path.exists(idp):
                os.mkdir(idp)

        name = self._generateFilename(index)
        fullname = os.path.join(dfp, name)
        try:
            self._create(session, fullname, vectorType=0)
        except FileAlreadyExistsException:
            pass

        if (index.get_setting(session, "sortStore")):
            try:
                self._create(session, fullname + "_VALUES")
            except FileAlreadyExistsException:
                pass

        vecs = index.get_setting(session, "vectors")
        tids = index.get_setting(session, "termIds")
        if vecs or tids:
            try:
                self._create(session, fullname + "_TERMIDS",
                             flags=[bdb.db.DB_RECNUM])
            except FileAlreadyExistsException:
                pass

        if vecs:
            try:
                try:
                    self._create(session, fullname + "_VECTORS",
                                 flags=[bdb.db.DB_RECNUM])
                except FileAlreadyExistsException:
                    pass

                if index.get_setting(session, 'proxVectors'):
                    try:
                        self._create(session, fullname + "_PROXVECTORS",
                                     flags=[bdb.db.DB_RECNUM])
                    except FileAlreadyExistsException:
                        pass

            except:
                raise(ValueError)
        fl = index.get_setting(session, "freqList", "")
        if fl:
            if fl.find('rec') > -1:
                try:
                    self._create(session, fullname + "_FREQ_REC",
                                 flags=[bdb.db.DB_RECNUM])
                except FileAlreadyExistsException:
                    pass

            if fl.find('occ') > -1:
                try:
                    self._create(session, fullname + "_FREQ_OCC",
                                 flags=[bdb.db.DB_RECNUM])
                except FileAlreadyExistsException:
                    pass

        return 1

    def clear_index(self, session, index):
        self._closeIndex(session, index)
        self._closeVectors(session, index)
        self._closeTermFreq(session, index, 'rec')
        self._closeTermFreq(session, index, 'occ')
        for dbname in self._listExistingFiles(session, index):
            cxn = bdb.db.DB()
            cxn.remove(dbname)
        self.create_index(session, index)
        return None

    def delete_index(self, session, index):
        # Send Index object to delete, null return
        p = self.permissionHandlers.get('info:srw/operation/1/delete', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to delete index from "
                       "%s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = "Permission required to delete index from %s" % self.id
                raise PermissionException(msg)

        for dbname in self._listExistingFiles(session, index):
            os.remove(dbname)

        return 1

    def _openSortStore(self, session, index):
        if (not index.get_setting(session, 'sortStore')):
            raise FileDoesNotExistException()
        cxn = self.sortStoreCxn.get(index, None)
        if cxn:
            return cxn

        dfp = self.get_path(session, "defaultPath")
        name = self._generateFilename(index) + "_VALUES"
        fullname = os.path.join(dfp, name)
        if self.vectorSwitching:
            pass
        else:
            cxn = bdb.db.DB()
        if session.environment == "apache":
            cxn.open(fullname, flags=bdb.db.DB_NOMMAP)
        else:
            cxn.open(fullname)
        self.sortStoreCxn[index] = cxn
        return cxn

    def fetch_sortValue(self, session, index, rec, lowest=True):
        try:
            cxn = self.sortStoreCxn[index]
        except:
            cxn = self._openSortStore(session, index)

        val = cxn.get("%s/%s" % (str(rec.recordStore), rec.id))
        if val is None:
            val = cxn.get("%s/%s" % (str(rec.recordStore), rec.numericId))
        if val is None:
            # Missing value
            return val
        # Split value at non-text token
        values = val.split('\0')
        if lowest:
            return values[0]
        else:
            return values[-1]

    def store_terms(self, session, index, terms, rec):
        # Store terms from hash
        # Need to store:
        # term, totalOccs, totalRecs,
        #     (record id, recordStore id, number of occs in record)
        # hash is now {tokenA:tokenA, ...}

        p = self.permissionHandlers.get('info:srw/operation/2/index', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to add to indexStore "
                       "%s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = "Permission required to add to indexStore %s" % self.id
                raise PermissionException(msg)

        if (not terms):
            # No terms to index
            return

        storeid = rec.recordStore
        if (not type(storeid) in NumTypes):
            # Map
            if (storeid in self.storeHashReverse):
                storeid = self.storeHashReverse[storeid]
            else:
                # YYY: Error or metadata store?
                numeric_storeid = len(self.storeHash.keys())
                self.storeHashReverse[storeid] = numeric_storeid
                self.storeHash[numeric_storeid] = storeid
                msg = ("indexStore %s does not recognise recordStore: "
                       "%s" % (self.id, storeid))
                raise ConfigFileException(msg)

        docid = rec.id
        if (not type(docid) in NumTypes):
            if (isinstance(docid, basestring) and docid.isdigit()):
                docid = long(docid)
            else:
                # Look up identifier in local bdb
                docid = self._get_internalId(session, rec)
        elif (docid == -1):
            # Unstored record
            raise ValueError(str(rec))

        if index in self.outFiles:
            # Batch loading
            if (index in self.sortStoreCxn):
                # Concatenate lowest and highest values, separated by a
                # non-text tokento enable ascending and descending sort

                # Fetch existing values
                existingVal = self.sortStoreCxn[index].get(
                    "%s/%s" % (str(rec.recordStore), docid)
                )
                if existingVal:
                    sortVals = existingVal.split('\0')
                else:
                    sortVals = []
                for valueHash in terms.itervalues():
                    if 'sortValue' in valueHash:
                        sortVal = valueHash['sortValue']
                    else:
                        sortVal = valueHash['text']

                    if type(sortVal) == unicode:
                        sortVal = sortVal.encode('utf-8')
                    sortVals.append(sortVal)
                # Sort the combined list
                sortVals.sort()
                # Concatenate lowest and highest values
                self.sortStoreCxn[index].put(
                    "%s/%s" % (str(rec.recordStore), docid),
                    sortVals[0] + '\0' + sortVals[-1]
                )

            valueHash = terms.values()[0]
            value = valueHash['text']
            prox = 'positions' in terms[value]
            for k in terms.values():
                kw = k['text']
                if type(kw) != unicode:
                    try:
                        try:
                            kw = kw.decode('utf-8')
                        except AttributeError:
                            # kw is not a unicode object
                            # Maybe it's an integer, e.g. wordCount, byteCount
                            kw = unicode(kw).decode('utf-8')
                    except:
                        msg = u"%s failed to decode %s" % (self.id, repr(kw))
                        self.log_critical(session, msg.encode('utf-8'))
                        raise
                self.outFiles[index].write(kw)
                # ensure that docids are sorted to numeric order
                lineList = ["",
                            "%012d" % docid,
                            str(storeid),
                            str(k['occurences'])]
                if prox:
                    # lineList.extend(map(str, k['positions']))
                    lineList.extend([str(x) for x in k['positions']])
                self.outFiles[index].write(nonTextToken.join(lineList) + "\n")
        else:

            # Directly insert into index
            cxn = self._openIndex(session, index)

            # This is going to be ... slow ... with lots of i/o
            # Use commit method unless only doing very small amounts of work.

            for k in terms.values():
                key = k['text']
                stuff = [docid, storeid, k['occurences']]
                try:
                    stuff.extend(k['positions'])
                except:
                    pass
                val = cxn.get(key.encode('utf-8'))
                if (val is not None):
                    current = index.deserialize_term(session, val)
                    unpacked = index.merge_term(session, current, stuff,
                                                op="replace", nRecs=1,
                                                nOccs=k['occurences'])
                    (termid, totalRecs, totalOccs) = unpacked[:3]
                    unpacked = unpacked[3:]
                else:
                    vecs = index.get_setting(session, "vectors")
                    tids = index.get_setting(session, "termIds")
                    tidcxn = None
                    if vecs or tids:
                        tidcxn = self.termIdCxn.get(index, None)
                        if tidcxn is None:
                            self._openVectors(session, index)
                            tidcxn = self.termIdCxn.get(index, None)
                    if tidcxn is None:
                        # Okay, no termid hash. hope for best with final set
                        # of terms from regular index
                        cursor = cxn.cursor()
                        (term, value) = cursor.last(
                            doff=0,
                            dlen=(3 * index.longStructSize)
                        )
                        (last, x, y) = index.deserialize_term(session, value)
                    else:
                        tidcursor = tidcxn.cursor()
                        (finaltid, term) = tidcursor.last()
                        last = long(finaltid)

                    termid = last + 1
                    unpacked = stuff
                    totalRecs = 1
                    totalOccs = k['occurences']

                packed = index.serialize_term(session, termid, unpacked,
                                              nRecs=totalRecs, nOccs=totalOccs)
                cxn.put(key.encode('utf-8'), packed)
            self._closeIndex(session, index)

    def delete_terms(self, session, index, terms, rec):
        p = self.permissionHandlers.get('info:srw/operation/2/unindex', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to delete from indexStore"
                       " %s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = ("Permission required to delete from indexStore "
                       "%s" % self.id)
                raise PermissionException(msg)
        if not terms:
            return

        docid = rec.id
        # Hash
        if (isinstance(docid, basestring) and docid.isdigit()):
            docid = long(docid)
        elif (type(docid) in NumTypes):
            pass
        else:
            # Look up identifier in local bdb
            docid = self._get_internalId(session, rec)

        storeid = rec.recordStore
        if (not type(storeid) in NumTypes):
            # Map
            if (storeid in self.storeHashReverse):
                storeid = self.storeHashReverse[storeid]
            else:
                # YYY: Error or metadata store?
                self.storeHashReverse[storeid] = len(self.storeHash.keys())
                self.storeHash[self.storeHashReverse[storeid]] = storeid
                storeid = self.storeHashReverse[storeid]
                msg = ("indexStore %s does not recognise recordStore: "
                       "%s" % (self.id, storeid))
                raise ConfigFileException(msg)

            # Directly insert into index
            cxn = self._openIndex(session, index)

            for k in terms.keys():
                val = cxn.get(k.encode('utf-8'))
                if (val is not None):
                    current = index.deserialize_term(session, val)
                    gone = [docid, storeid, terms[k]['occurences']]
                    unpacked = index.merge_term(session, current,
                                                gone, 'delete')
                    if not unpacked[1]:
                        # all terms deleted
                        cxn.delete(k.encode('utf-8'))
                    else:
                        packed = index.serialize_term(session, current[0],
                                                      unpacked[3:])
                        cxn.put(k.encode('utf-8'), packed)
            self._closeIndex(session, index)

    # NB:  c.set_range('a', dlen=12, doff=0)
    # --> (key, 12bytestring)
    # --> unpack for termid, docs, occs

    def fetch_termList(self, session, index, term,
                       nTerms=0, relation="", end="", summary=0, reverse=0):
        p = self.permissionHandlers.get('info:srw/operation/2/scan', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to scan indexStore "
                       "%s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = "Permission required to scan indexStore %s" % self.id
                raise PermissionException(msg)

        if (not (nTerms or relation or end)):
            nTerms = 20
        if (not relation and not end):
            relation = ">="
        if type(end) == unicode:
            end = end.encode('utf-8')
        if (not relation):
            if (term > end):
                relation = "<="
            else:
                relation = ">"

        if reverse:
            dfp = self.get_path(session, "defaultPath")
            name = self._generateFilename(index)
            fullname = os.path.join(dfp, name)
            fullname += "_REVERSE"
            term = term[::-1]
            end = end[::-1]

            if self.switching:
                vbt = index.get_setting(session, 'bucketType', '')
                vmb = index.get_setting(session, 'maxBuckets', 0)
                vmi = index.get_setting(session, 'maxItemsPerBucket', 0)
                if vbt or vmb or vmi:
                    cxn = self.switchingClass(
                        session, self, fullname,
                        bucketType=vbt, maxBuckets=vmb, maxItemsPerBucket=vmi
                    )
                else:
                    cxn = self.switchingClass(session, self, fullname)

            else:
                cxn = bdb.db.DB()
            if session.environment == "apache":
                cxn.open(fullname, flags=bdb.db.DB_NOMMAP)
            else:
                cxn.open(fullname)
        else:
            cxn = self._openIndex(session, index)

        dataLen = index.longStructSize * self.reservedLongs

        c = cxn.cursor()
        if not term:
            # Special escape for first term (i.e. empty string)
            term = c.first()[0]
        else:
            term = term.encode('utf-8')
        try:
            if summary:
                (key, data) = c.set_range(term, dlen=dataLen, doff=0)
            else:
                (key, data) = c.set_range(term)
        except Exception as e:
            try:
                if summary:
                    (key, data) = c.last(dlen=dataLen, doff=0)
                else:
                    (key, data) = c.last()
            except TypeError:
                # Index is empty
                return []
            if (relation in [">", ">="] and term > key):
                # Asked for > than maximum key
                return []
        if (end and relation in ['>', '>='] and key > end):
            return []
        elif (end and relation in ['<', '<='] and key < end):
            return []

        tlist = []
        fetching = 1

        if (key == term and relation in ['>', '<']):
            pass
        elif (key > term and relation in ['<', '<=']):
            pass
        elif (key > term and relation in ['<', '<=']):
            pass
        else:
            unpacked = index.deserialize_term(session, data)
            if reverse:
                key = key[::-1]
            tlist.append([key.decode('utf-8'), unpacked])
            if nTerms == 1:
                fetching = 0

        while fetching:
            dir = relation[0]
            if (dir == ">"):
                if summary:
                    tup = c.next(dlen=dataLen, doff=0)
                else:
                    tup = c.next()
            else:
                if summary:
                    tup = c.prev(dlen=dataLen, doff=0)
                else:
                    tup = c.prev()
            if tup:
                (key, rec) = tup
                if (end and dir == '>' and key >= end):
                    fetching = 0
                elif (end and dir == "<" and key <= end):
                    fetching = 0
                else:
                    unpacked = index.deserialize_term(session, rec)
                    if reverse:
                        key = key[::-1]
                    tlist.append([key.decode('utf-8'), unpacked])
                    if (nTerms and len(tlist) == nTerms):
                        fetching = 0
                        if dir == '<':
                            fltup = c.prev(dlen=dataLen, doff=0)
                            if not fltup:
                                tlist[-1].append('first')
                        else:
                            fltup = c.next(dlen=dataLen, doff=0)
                            if not fltup:
                                tlist[-1].append('last')

            else:
                if tlist:
                    if (dir == ">"):
                        tlist[-1].append("last")
                    else:
                        tlist[-1].append("first")
                key = None
                fetching = 0

        return tlist

    def construct_resultSetItem(self, session, recId, recStoreId, nOccs,
                                rsiType="SimpleResultSetItem"):
        recStore = self.storeHash[recStoreId]
        if self.identifierMapCxn and recStore in self.identifierMapCxn:
            numericId = recId
            recId = self._get_externalId(session, recStore, numericId)
        else:
            numericId = None

        if rsiType == "SimpleResultSetItem":
            return SimpleResultSetItem(session, recId, recStore,
                                       nOccs, session.database,
                                       numeric=numericId)
        elif rsiType == "Hash":
            return ("%s/%s" % (recStore, recId),
                    {"recordStore": recStore,
                     "recordId": recId,
                     "occurences": nOccs,
                     "database": session.database})
        else:
            raise NotImplementedError(rsiType)

    def fetch_term(self, session, index, term, summary=False, prox=True):
        p = self.permissionHandlers.get('info:srw/operation/2/search', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to search indexStore "
                       "%s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = "Permission required to search indexStore %s" % self.id
                raise PermissionException(msg)
        unpacked = []
        val = self._fetch_packed(session, index, term, summary)
        if (val is not None):
            try:
                unpacked = index.deserialize_term(session, val, prox=prox)
            except:
                msg = (u"{0} failed to deserialise {1} {2}"
                       u"".format(self.id, index.id, term, val)
                       )
                self.log_critical(session, msg.encode('utf-8'))
                raise
        return unpacked

    def _fetch_packed(self, session, index, term,
                      summary=False, numReq=0, start=0):
        try:
            term = term.encode('utf-8')
        except:
            pass
        cxn = self._openIndex(session, index)
        if summary:
            dataLen = index.longStructSize * self.reservedLongs
            val = cxn.get(term, doff=0, dlen=dataLen)

        elif (start != 0 or numReq != 0) and index.canExtractSection:
            # try to extract only section...
            fulllen = cxn.get_size(term)
            offsets = index.calc_sectionOffsets(session, start,
                                                numReq, fulllen)
            if not numReq:
                numReq = 100

            # XXX this should be on index somewhere!!
            # first get summary
            vals = []
            dataLen = index.longStructSize * self.reservedLongs
            val = cxn.get(term, doff=0, dlen=dataLen)
            vals.append(val)
            # now step through offsets, prolly only 1
            for o in offsets:
                val = cxn.get(term, doff=o[0], dlen=o[1])
                if len(o) > 2:
                    val = o[2] + val
                if len(o) > 3:
                    val = val + o[3]
                vals.append(val)
            return ''.join(vals)
        else:
            val = cxn.get(term)
        return val
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  Source code for cheshire3.transformer

import os.path
import types
import time
import re
import bz2

from lxml import etree

from cheshire3.configParser import C3Object
from cheshire3.baseObjects import Transformer, Record, Database, Server
from cheshire3.document import StringDocument
from cheshire3.utils import nonTextToken
from cheshire3.marc_utils import MARC
from cheshire3.exceptions import ConfigFileException


class FilepathTransformer(Transformer):
    """Returns record.id as an identifier, in raw SAX events.

    For use as the inTransformer of a recordStore.
    """
    def process_record(self, session, rec):
        sax = ['1 identifier {}', '3 ' + str(rec.id), '2 identifier']
        data = nonTextToken.join(sax)
        return StringDocument(data)


# Simplest transformation ...
class XmlTransformer(Transformer):
[docs]    """ Return a Document containing the raw XML string of the record """
    def process_record(self, session, rec):
        return StringDocument(rec.get_xml(session))


class Bzip2XmlTransformer(Transformer):

[docs]    """Return a Document containing bzip2 compressed XML.

    Return a Document containing the raw XML string of the record, compressed
    using the bzip2 algorithm.
    """

    def process_record(self, session, rec):
        data = rec.get_xml(session)
        bzdata = bz2.compress(data)
        return StringDocument(bzdata, self.id)


class SaxTransformer(Transformer):

[docs]    def process_record(self, session, rec):
        sax = [x.encode('utf8') for x in rec.get_sax(session)]
        sax.append("9 " + pickle.dumps(rec.elementHash))
        data = nonTextToken.join(sax)
        return StringDocument(data)


class WorkflowTransformer(Transformer):

[docs]    """Transformer to execute a workflow."""

    def __init__(self, session, config, parent):
        Transformer.__init__(self, session, config, parent)
        self.workflow = self.get_path(session, 'workflow')

    def process_record(self, session, record):
        u"""Apply Workflow to the Record, return the resulting Document."""
        output = self.workflow.process(session, record)
        if isinstance(output, basestring):
            output = StringDocument(output)
        elif isinstance(output, Record):
            output = StringDocument(output.get_xml(session))

        return output


class ComponentParentFetchingTransformer(Transformer):

    """Given a Cheshire3 component, fetch and return the parent Document.

    Given a Cheshire3 component Record, fetch and return the data for its
    parent in a new Document.
    """

    def process_record(self, session, record):
        # Get RecordStore and identifier of parent record
        try:
            parentId = record.process_xpath(session, '/c3component/@parent')[0]
        except IndexError:
            parentId = record.process_xpath(
                session,
                '/c3:component/@c3:parent',
                maps={'c3': "http://www.cheshire3.org/schemas/component/"}
            )[0]
        recStoreId, parentId = parentId.split('/', 1)
        # Get RecordStore object
        if isinstance(self.parent, Database):
            db = self.parent
        elif isinstance(self.parent, Server) and session.database:
            db = self.parent.get_object(session, session.database)
        elif (
                session.server and
                isinstance(session.server, Server) and
                session.database
        ):
            db = session.server.get_object(session, session.database)
        elif not session.server:
            raise ValueError("No session.server")
        else:
            raise ValueError("No session.database")
        recStore = db.get_object(session, recStoreId)
        # Fetch parent record
        parentRec = recStore.fetch_record(session, parentId)
        # Return a new Document with parent data and identifier
        data = parentRec.get_xml(session)
        doc = StringDocument(
            data,
            self.id,
            byteCount=len(data),
            byteOffset=0
        )
        doc.id = parentId
        return doc


# --- XSLT Transformers ---


def myTimeFn(dummy):
    # call as <xsl:value-of select="c3fn:now()"/>
    # with c3fn defined as http://www.cheshire3.org/ns/function/xsl/
    return time.strftime("%Y-%m-%dT%H:%M:%SZ")


class LxmlXsltTransformer(Transformer):
[docs]    """XSLT transformer using Lxml implementation. Requires LxmlRecord.

    Use Record's resultSetItem's proximity information to highlight query term
    matches.
    """

    _possiblePaths = {
        'xsltPath': {
            'docs': "Path to the XSLT file to use."
        }
    }

    _possibleSettings = {
        'parameter': {
            'docs': "Parameters to be passed to the transformer."
        }
    }

    def __init__(self, session, config, parent):
        Transformer.__init__(self, session, config, parent)
        xfrPath = self.get_path(session, "xsltPath")
        if xfrPath is None:
            raise ConfigFileException("Missing path 'xsltPath' for "
                                      "{0}.".format(self.id))

        if os.path.isabs(xfrPath):
            path = xfrPath
        else:
            dfp = self.get_path(session, "defaultPath")
            path = os.path.join(dfp, xfrPath)

        ns = etree.FunctionNamespace(
            'http://www.cheshire3.org/ns/function/xsl/'
        )
        ns['now'] = myTimeFn
        self.functionNamespace = ns
        self.parsedXslt = etree.parse(path)
        self.txr = etree.XSLT(self.parsedXslt)
        self.params = None
        parameter = self.get_setting(session, 'parameter', None)
        if (parameter):
            self.params = {}
            kv = parameter.split(' ')
            for pair in kv:
                (k, v) = pair.split(':')
                self.params[k] = '"%s"' % v

    def process_record(self, session, rec):
        # return StringDocument
        dom = rec.get_dom(session)
        if (session.environment == 'apache'):
            self.txr = etree.XSLT(self.parsedXslt)

        if self.params:
            result = self.txr(dom, **self.params)
        else:
            result = self.txr(dom)
        return StringDocument(str(result))


class LxmlQueryTermHighlightingTransformer(Transformer):

    "Abstract Class for query term highlighting Transformers for LxmlRecords."

    HIGHLIGHT_NS = "http://www.cheshire3.org/schemas/highlight/"

    _possibleSettings = {
        'highlightTag': {
            'docs': ("Tag to indicate highlighted section (will be inserted "
                     "into output document as: "
                     "<highlightTag>blah blah</highlightTag>)")
        },
        'tagAttrList': {
            'docs': ('Space separated list of attribute name="value" pairs '
                     '(will be inserted into output document as: '
                     '<highlightTag name="value">blah blah</highlightTag>)')
        },
        'breakElementsList': {
            'docs': ('Space separated list of element names to break at when '
                     'tagging Query Terms. This can be useful when a speedy '
                     'response is more important than complete tagging.')
        }
    }

    def __init__(self, session, config, parent):
        Transformer.__init__(self, session, config, parent)
        htag = self.get_setting(session, 'highlightTag', None)
        if htag is None:
            self.highlightTag = 'c3:highlight'
            self.attrs = {'xmlns:c3': self.HIGHLIGHT_NS}
        else:
            self.highlightTag = htag
            self.attrs = {}

        tagAttrs = self.get_setting(session, 'tagAttrList', None)
        if tagAttrs is not None:
            for attr in tagAttrs.split(' '):
                bits = attr.split('=', 1)
                k = bits[0]
                v = bits[1][1:-1]    # strip off "s
                self.attrs[k] = v

        self.breakElements = self.get_setting(session,
                                              'breakElementsList',
                                              '').split(' ')

    def _insertHighlightElement(self, element, located, start, end):
        text = getattr(element, located)
        setattr(element, located, text[:start])
        hel = etree.Element(self.highlightTag)
        hel.attrib.update(self.attrs)
        hel.text = text[start:end]
        hel.tail = text[end:]
        return hel


LxmlHighlighTxr = LxmlQueryTermHighlightingTransformer


class LxmlPositionQueryTermHighlightingTransformer(LxmlHighlighTxr):
    """Return Document with search hits higlighted based on word position.

    Use word position from Record's resultSetItem's proximity information to
    highlight query term matches.

    Note Well: this can be unreliable when used in conjunction with stoplists.
    """

    def __init__(self, session, config, parent):
        raise NotImplementedError


class LxmlOffsetQueryTermHighlightingTransformer(LxmlHighlighTxr):
[docs]    """Return Document with search hits higlighted based on character offsets.

    Use character offsets from Record's resultSetItem's proximity information
    to highlight query term matches.
    """

    def __init__(self, session, config, parent):
        LxmlHighlighTxr.__init__(self, session, config, parent)
        try:
            # Try to get database's own version of RegexpFindOffsetTokenizer in
            # case config is non-default
            db = session.server.get_object(session, session.database)
        except:
            self.wordRe = re.compile(u"""
            (?xu)                                        #verbose, unicode
            (?:
              [a-zA-Z0-9!#$%*/?|^{}`~&'+-=_]+@[0-9a-zA-Z.-]+ #email
             |(?:[\w+-]+)?[+-]/[+-]                          #alleles
             #hypenated word (maybe 'xx on the end)
             |\w+(?:-\w+)+(?:'(?:t|ll've|ll|ve|s|d've|d|re))?
             #date/num/money/time
             |[$\xa3\xa5\u20AC]?[0-9]+(?:[.,:-][0-9]+)+[%]?
             |[$\xa3\xa5\u20AC][0-9]+                        #single money
             #split: 8am 1Million
             |[0-9]+(?=[a-zA-Z]+)
             #single percentage
             |[0-9]+%
             |(?:[A-Z]\.)+[A-Z\.]                            #acronym
             #o'clock, O'brien, d'Artagnan
             |[oOd]'[a-zA-Z]+
             |[a-zA-Z]+://[^\s]+                             #URI
             |\w+'(?:d've|d|t|ll've|ll|ve|s|re)              #don't, we've
             |(?:[hH]allowe'en|[mM]a'am|[Ii]'m|[fF]o'c's'le|[eE]'en|[sS]'pose)
             #basic words, including +
             |[\w+]+
            )""")
        else:
            self.wordRe = db.get_object(session,
                                        'RegexpFindOffsetTokenizer').regexp

    def process_record(self, session, rec):
        recDom = rec.get_dom(session)
        if (
            (rec.resultSetItem is not None) and
            (rec.resultSetItem.proxInfo is not None) and
            (len(rec.resultSetItem.proxInfo) > 0)
        ):
            # munge proxInfo into more useable form
            proxInfo = rec.resultSetItem.proxInfo
            proxInfo2 = set()
            # for each group of proxInfo (i.e. from each query clause)
            for pig in proxInfo:
                # for each item of proxInfo:
                # [nodeIdx, wordIdx, offset, termId(?)]
                for pi in pig:
                    # values must be strings for sets to work
                    proxInfo2.add('%d %d' % (pi[0], pi[2]))
            proxInfo = [map(int, pis.split(' ')) for pis in proxInfo2]
            nodeIdxs = []
            wordOffsets = []
            # sort proxInfo so that nodeIdxs are sorted descending (so that
            # offsets don't get upset when modifying text)
            for x in sorted(proxInfo, reverse=True):
                nodeIdxs.append(x[0])
                wordOffsets.append(x[1])

            xps = {}
            tree = recDom.getroottree()
            walker = recDom.getiterator()
            for x, n in enumerate(walker):
                if n.tag in self.breakElements:
                    break
                if x in nodeIdxs:
                    xps[x] = tree.getpath(n)
            xpathfn = recDom.xpath
            for ni, offset in zip(nodeIdxs, wordOffsets):
                try:
                    xp = xps[ni]
                except KeyError:
                    # No XPath
                    continue
                el = xpathfn(xp)[0]
                located = None
                for ci, c in enumerate(el.iter()):
                    # Ignore comments processing instructions etc.
                    if c.text:
                        text = c.text
                        if len(c.text) > offset:
                            start = offset
                            try:
                                end = self.wordRe.search(text, start).end()
                            except:
                                # Well I still...
                                # haven't found...
                                # what I'm looking for!
                                pass
                            else:
                                located = 'text'
                                if not (c.tag == self.highlightTag):
                                    hel = self._insertHighlightElement(c,
                                                                       located,
                                                                       start,
                                                                       end)
                                    try:
                                        c.insert(0, hel)
                                    except TypeError:
                                        # Immutable element (?)
                                        break
                                break
                        else:
                            # Adjust offset accordingly
                            offset -= len(text)
                    if c != el and c.tail and located is None:
                        text = c.tail
                        if len(c.tail) > offset:
                            start = offset
                            try:
                                end = self.wordRe.search(text, start).end()
                            except:
                                # Well I still...
                                # haven't found...
                                # what I'm looking for!
                                pass
                            else:
                                if end == -1:
                                    end = len(text)
                                located = 'tail'
                                if not (c.tag == self.highlightTag):
                                    hel = self._insertHighlightElement(c,
                                                                       located,
                                                                       start,
                                                                       end)
                                    p = c.getparent()
                                    try:
                                        p.insert(p.index(c) + 1, hel)
                                    except TypeError:
                                        # Immutable element (?)
                                        break
                                break
                        else:
                            # Adjust offset accordingly
                            offset -= len(text)
        return StringDocument(etree.tostring(recDom))


class TemplatedTransformer(Transformer):

[docs]    """Trasnform a Record using a Selector and a Python string.Template.

    Transformer to insert the output of a Selector into a template string
    containing place-holders.

    Template can be specified directly in the configuration using the
    template setting (whitespace is respected), or in a file using the
    templatePath path. If the template is specified in the configuration,
    XML reserved characters (<, >, & etc.) must be escaped.

    This can be useful for Record types that are not easily transformed using
    more standard mechanism (e.g. XSLT), a prime example being GraphRecords

    Example

    config:

    <subConfig type="transformer" id="myTemplatedTransformer">
        <objectType>cheshire3.transformer.TemplatedTransformer</objectType>
        <paths>
            <object type="selector" ref="mySelector"/>
            <object type="extractor" ref="SimpleExtractor"/>
        </paths>
        <options>
            <setting type="template">
                This is my document. The title is {0}. The author is {1}
            </setting>
        </options>
    </subConfig>

    selector config:

    <subConfig type="selector" id="mySelector">
        <objectType>cheshire3.selector.XpathSelector</objectType>
        <source>
            <location type="xpath">//title</location>
            <location type="xpath">//author</location>
        </source>
    </subConfig>

    """

    _possiblePaths = {
        'selector': {
            'docs': "Selector to use to get data from the record."
        },
        'extractor': {
            'docs': ("An Extractor to use on each data item returned by the "
                     "Selector. The Extractor used must be able to handle the "
                     "output from the Selector (e.g. A SPARQL Selector would "
                     "require an RDF Extractor). Default is SimpleExtractor")
        },
        'templatePath': {
            'docs': ("Path to the file containing the template for the output "
                     "Document with place-holders for the selected data items."
                     )
        }
    }

    _possibleSettings = {
        'template': {
            'docs': ("A string representing the template for the output "
                     "Document with place-holders for selected data items.")
        }
    }

    def __init__(self, session, config, parent):
        Transformer.__init__(self, session, config, parent)
        self.selector = self.get_path(session, 'selector')
        self.extractor = self.get_path(session, 'extractor')
        tmplPath = self.get_path(session, "templatePath")
        if tmplPath is not None:
            dfp = self.get_path(session, "defaultPath")
            path = os.path.join(dfp, tmplPath)
            with open(path, 'r') as fh:
                self.template = unicode(fh.read())
        else:
            tmpl = self.get_setting(session, 'template', '')
            if not tmpl:
                raise ConfigFileException("{0} requires either a "
                                          "'templatePath' path or a "
                                          "'template' setting."
                                          "".format(self.id))
            self.template = unicode(tmpl)

    def process_record(self, session, rec):
        process_eventList = self.extractor.process_eventList
        process_string = self.extractor.process_string
        process_node = self.extractor.process_node
        data = self.selector.process_record(session, rec)
        vals = []
        for location in data:
            vals2 = []
            for match in location:
                if isinstance(match, types.ListType):
                    # SAX event
                    vals2.append(process_eventList(session, match).keys()[0])
                elif (
                    type(match) in types.StringTypes or
                    type(match) in [int, long, float, bool]
                ):
                    # Attribute content or function result (e.g. count())
                    vals2.append(process_string(session, match).keys()[0])
                elif isinstance(match, types.TupleType):
                    # RDF graph results (?)
                    vals3 = []
                    for item in match:
                        if item is not None:
                            vals3.append(process_node(session, item).keys()[0])
                        else:
                            vals3.append(None)
                    vals2.append(vals3)
                else:
                    # DOM nodes
                    vals2.append(process_node(session, match).keys()[0])
            vals.append(vals2)
        tmpl = self.template
        try:
            return StringDocument(tmpl.format(*vals))
        except IndexError as e:
            try:
                session.logger.log_error(session, repr(vals))
                session.logger.log_error(session, tmpl)
            except AttributeError:
                pass
            raise ConfigFileException('Template contained a place-holder for '
                                      'which data was not selected by the '
                                      'selector.')


class MarcTransformer(Transformer):

[docs]    """Transformer to converts records in marc21xml to marc records."""

    def __init__(self, session, config, parent):
        Transformer.__init__(self, session, config, parent)
        self.session = session

    def _process_tagName(self, tagname):
        for i, c in enumerate(tagname):
            if c != '0':
                return int(tagname[i:])

    def process_record(self, session, rec):
        fields = {}
        tree = rec.get_dom(session)
        try:
            walker = tree.getiterator("controlfield")
        except AttributeError:
            # lxml 1.3 or later
            walker = tree.iter("controlfield")
        for element in walker:
            tag = self._process_tagName(element.get('tag'))
            contents = element.text
            if tag in fields:
                fields[tag].append(contents)
            else:
                fields[tag] = [contents]

        try:
            walker = tree.getiterator("datafield")
        except AttributeError:
            # lxml 1.3 or later
            walker = tree.iter("datafield")
        for element in walker:
            tag = self._process_tagName(element.get('tag'))
            try:
                children = element.getiterator('subfield')
            except AttributeError:
                # lxml 1.3 or later
                walker = element.iter('subfield')
            subelements = [(c.get('code'), c.text) for c in children]
            contents = (element.get('ind1'), element.get('ind2'), subelements)
            if tag in fields:
                fields[tag].append(contents)
            else:
                fields[tag] = [contents]

        leader = tree.xpath('//leader')[0]
        l = leader.text
        fields[0] = [''.join([l[5:10], l[17:20]])]
        marcObject = MARC()
        marcObject.fields = fields
        return StringDocument(marcObject.get_MARC())
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  Source code for cheshire3.objectStore

"""Implementations for configured object stores."""

from cheshire3.baseObjects import ObjectStore
from cheshire3.configParser import C3Object
from cheshire3.recordStore import BdbRecordStore
from cheshire3.utils import getFirstData, elementType
from cheshire3.exceptions import ConfigFileException
from cheshire3 import dynamic
from cheshire3.baseStore import BdbIter


class SimpleObjectStore(ObjectStore):

    def get_storageTypes(self, session):
        # Assume that we want to store wordCount, byteCount
        types = ['database']
        if self.get_setting(session, 'digest'):
            types.append('digest')
        if self.get_setting(session, 'expires'):
            types.append('expires')
        return types

    # NB Use create_record() to store configurations
    def create_object(self, session, obj=None):
        # Need to implement object -> config xml for all objects!
        # Check doesn't exist, then call store_object
        raise NotImplementedError

    def delete_object(self, session, id):
        return self.delete_record(session, id)

    def fetch_object(self, session, id):
        rec = self.fetch_record(session, id)
        if rec:
            object = self._processRecord(session, id, rec)
            return object
        else:
            return None

    def store_object(self, session, obj):
        raise NotImplementedError

    def _processRecord(self, session, id, rec):
        # Split from fetch_object for Iterators
        dom = rec.get_dom(session)

        if (hasattr(dom, 'childNodes')):
            for d in dom.childNodes:
                if d.nodeType == elementType:
                    topNode = d
                    break
        else:
            # LXML
            topNode = dom

        object = dynamic.makeObjectFromDom(session, topNode, self)
        return object


class BdbObjectIter(BdbIter):
    """Facilitate iterating through a BerkeleyDB based ObjectStore.

    Get data from bdbIter and turn into record, then process record into
    object.
    """

    def next(self):
        d = BdbIter.next(self)
        rec = self.store._process_data(self.session, d[0], d[1])
        obj = self.store._processRecord(self.session, d[0], rec)
        return obj


[docs]class BdbObjectStore(BdbRecordStore, SimpleObjectStore):
    """BerkeleyDB based implementation of an ObjectStore.

    Store XML records in RecordStore, retrieve and instantiate when requested.
    """

    def __iter__(self):
        return BdbObjectIter(self.session, self)
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  Source code for cheshire3.user

"""Cheshire3 User Implementations."""

import crypt
import hashlib

from lxml import etree

from paste.auth.digest import digest_password as http_digest_password

from cheshire3.baseObjects import User
from cheshire3.exceptions import ConfigFileException
from cheshire3.internal import CONFIG_NS
from cheshire3.utils import getFirstData, elementType, flattenTexts


[docs]class SimpleUser(User):
    simpleNodes = ["username", '{%s}username' % CONFIG_NS,
                   "password", '{%s}password' % CONFIG_NS,
                   "email", '{%s}email' % CONFIG_NS,
                   "address", '{%s}address' % CONFIG_NS,
                   "tel", '{%s}tel' % CONFIG_NS,
                   "realName", '{%s}realName' % CONFIG_NS,
                   "description", '{%s}description' % CONFIG_NS,
                   "passwordType", '{%s}passwordType' % CONFIG_NS
                   ]
    username = ""
    password = ""
    passwordType = ""
    email = ""
    address = ""
    tel = ""
    realName = ""
    description = ""
    flags = {}

    allFlags = {
        "c3r:administrator": "Administrator flag. Inherits all others.",
        "info:srw/operation/1/create": "Create record within this store",
        "info:srw/operation/1/replace": "Replace existing record within store",
        "info:srw/operation/1/delete": "Delete existing record from store",
        "info:srw/operation/1/metadata": ("Modify metadata of record within "
                                          "store"),
        "info:srw/operation/2/index": "Run indexing process for this object",
        "info:srw/operation/2/unindex": ("Run un-indexing process for this "
                                         "object"),
        "info:srw/operation/2/cluster": ("Run clustering process for this "
                                         "object"),
        "info:srw/operation/2/permissions": "Permission to change permissions",
        "info:srw/operation/2/search": "Permission to search",
        "info:srw/operation/2/retrieve": "Permission to retrieve object",
        "info:srw/operation/2/scan": "Permission to scan",
        "info:srw/operation/2/sort": "Permission to sort result set",
        "info:srw/operation/2/transform": "Permission to transform record"
    }
    # Plus c3fn:(functionName) for function on object

    resultSetIds = []

    def _handleConfigNode(self, session, node):
        if (node.localName in self.simpleNodes):
            setattr(self, node.localName, getFirstData(node))
        elif (node.localName == "flags"):
            # Extract Rights info
            # <flags> <flag> <object> <value> </flag> </flags>
            for c in node.childNodes:
                if c.nodeType == elementType and c.localName == "flag":
                    obj = None
                    flag = None
                    for c2 in c.childNodes:
                        if c2.nodeType == elementType:
                            if c2.localName == "object":
                                obj = getFirstData(c2)
                            elif c2.localName == "value":
                                flag = getFirstData(c2)
                                if (
                                    (flag not in self.allFlags) and
                                    (flag[:4] != "c3fn")
                                ):
                                    msg = "Unknown flag: %s" % flag
                                    raise ConfigFileException(msg)
                    if obj is None or flag is None:
                        msg = ("Missing object or value element for flag for "
                               "user %s" % self.username)
                        raise ConfigFileException(msg)
                    if (obj):
                        f = self.flags.get(flag, [])
                        if f != "":
                            f.append(obj)
                            self.flags[flag] = f
                    else:
                        self.flags[flag] = ""
        elif (node.localName == "history"):
            # Extract user history
            pass
        elif (node.localName == "hostmask"):
            # Extract allowed hostmask list
            pass

    def _handleLxmlConfigNode(self, session, node):
        if node.tag in self.simpleNodes:
            setattr(self,
                    node.tag[node.tag.find('}') + 1:],
                    flattenTexts(node).strip())
        elif node.tag in ["flags", '{%s}flags' % CONFIG_NS]:
            # Extract Rights info
            # <flags> <flag> <object> <value> </flag> </flags>
            for c in node.iterchildren(tag=etree.Element):
                if c.tag in ["flag", '{%s}flag' % CONFIG_NS]:
                    obj = None
                    flag = None
                    for c2 in c.iterchildren(tag=etree.Element):
                        if c2.tag in ["object", '{%s}object' % CONFIG_NS]:
                            obj = flattenTexts(c2).strip()
                        elif c2.tag in ["value", '{%s}value' % CONFIG_NS]:
                            flag = flattenTexts(c2).strip()
                            if (
                                flag not in self.allFlags and
                                flag[:4] != "c3fn"
                            ):
                                msg = "Unknown flag: %s" % flag
                                raise ConfigFileException(msg)
                    if obj is None or flag is None:
                        msg = ("Missing object or value element for flag for "
                               "user %s" % self.username)
                        raise ConfigFileException()
                    f = self.flags.get(flag, [])
                    if (obj):
                        f.append(obj)
                    self.flags[flag] = f
        elif node.tag in ["history", '{%s}history' % CONFIG_NS]:
            # Extract user history
            pass
        elif node.tag in ["hostmask", '{%s}hostmask' % CONFIG_NS]:
            # Extract allowed hostmask list
            pass

    def __init__(self, session, config, parent):
        self.flags = {}
        User.__init__(self, session, config, parent)

    def has_flag(self, session, flag, object=""):
        # Does the user have the flag for this object/all objects
        f = self.flags.get(flag, [])
        if object in f:
            return True
        else:
            # Does the user have a global flag for this object/all objects
            f = self.flags.get("", [])
            if object in f:
                return True
            else:
                f = self.flags.get("c3r:administrator", [])
                if object in f or f == "":
                    return True
                return False

[docs]    def check_password(self, session, password):
        """Check the supplied en-clair password.

        Check the supplied en-clair password by obfuscating it using the same
        algorithm and comparing it with the stored version. Return True/False.
        """
        # Check password type
        try:
            h = hashlib.new(self.passwordType)
        except ValueError:
            # Not a hashlib supported algorithm
            if self.passwordType == 'http':
                # HTTP Digest algorithm
                return http_digest_password('cheshire3',
                                            self.username,
                                            password) == self.password
            else:
                #  UNIX-style salted password encryption
                cryptedpasswd = crypt.crypt(password, self.password[:2])
                return cryptedpasswd == self.password
        else:
            h.update(password)
            return h.hexdigest() == self.password
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  Source code for cheshire3.documentStore

from cheshire3.baseObjects import DocumentStore, Session
from cheshire3.exceptions import *
from cheshire3.document import StringDocument
from cheshire3.baseStore import BdbStore, BdbIter, FileSystemStore
from cheshire3.baseStore import DeletedObject
from cheshire3.baseStore import DirectoryStore, directoryStoreIter
try:
    # Name when installed by hand
    import bsddb3 as bdb
except:
    # Name that comes in Python 2.3, though Python >= 2.6 required
    import bsddb as bdb


class SimpleDocumentStore(DocumentStore):
    inPreParser = None
    outPreParser = None
    inWorkflow = None
    outWorkflow = None

    _possiblePaths = {
        'inPreParser': {
            'docs': ("Identifier for a preParser through which to pass the "
                     "documents being ingested."
                     )
        },
        'outPreParser': {
            'docs': ("Identifier for a preParser through which to pass the "
                     "documents being requested"
                     )
        }
    }

    def __init__(self, session, config, parent):
        if (not self.paths):
            DocumentStore.__init__(self, session, config, parent)
        self.inPreParser = self.get_path(session, 'inPreParser', None)
        self.outPreParser = self.get_path(session, 'outPreParser', None)
        self.inWorkflow = self.get_path(session, 'inWorkflow', None)
        self.outWorkflow = self.get_path(session, 'outWorkflow', None)

    def create_document(self, session, doc=None):
        p = self.permissionHandlers.get('info:srw/operation/1/create', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to create an object in "
                       "%s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = "Permission required to create an object in %s" % self.id
                raise PermissionException(msg)
        id = self.generate_id(session)
        if (doc is None):
            # Create a placeholder
            doc = StringDocument("")
        else:
            doc.id = id
        doc.documentStore = self.id
        try:
            self.store_document(session, doc)
        except ObjectAlreadyExistsException:
            # Back out id change
            if type(id) == long:
                self.currentId -= 1
            raise
        except:
            raise
        return doc

    def store_document(self, session, doc):
        doc.documentStore = self.id
        if (self.inPreParser is not None):
            doc = self.inPreParser.process_document(session, doc)
        elif self.inWorkflow is not None:
            doc = self.inWorkflow.process(session, doc)
        data = doc.get_raw(session)
        md = doc.metadata
        if doc.wordCount:
            md['wordCount'] = doc.wordCount
        if doc.byteCount:
            md['byteCount'] = doc.byteCount
        if self.expires or doc.expires:
            md['expires'] = self.generate_expires(session, doc)
        if doc.byteOffset:
            md['byteOffset'] = doc.byteOffset
        if doc.filename:
            md['filename'] = doc.filename
        self.store_data(session, doc.id, data, md)

    def fetch_document(self, session, id):
        p = self.permissionHandlers.get('info:srw/operation/2/retrieve', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to retrieve an object "
                       "from %s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = ("Permission required to retrieve an object from "
                       "%s" % self.id)
                raise PermissionException(msg)
        data = self.fetch_data(session, id)
        if (data):
            doc = StringDocument(data)
            if (self.outPreParser is not None):
                doc = self.outPreParser.process_document(session, doc)
            elif (self.outWorkflow is not None):
                doc = self.outWorkflow.process(session, doc)
            doc.id = id
            doc.documentStore = self.id
            doc.parent = ('document', self.id, id)
            return doc
        elif (isinstance(data, DeletedObject)):
            raise ObjectDeletedException(data)
        else:
            raise ObjectDoesNotExistException(id)

    def delete_document(self, session, id):
        p = self.permissionHandlers.get('info:srw/operation/1/delete', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to delete an object from "
                       "%s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = ("Permission required to replace an object from "
                       "%s" % self.id)
                raise PermissionException(msg)

        if isinstance(id, StringDocument):
            id = id.id
        self.delete_data(session, id)

    def _process_data(self, session, id, data, preParser=None):
        # Split from fetch record for Iterators
        if (preParser is not None):
            doc = StringDocument(data)
            doc = preParser.process_document(session, doc)
        elif (self.outPreParser is not None):
            doc = StringDocument(data)
            doc = self.outPreParser.process_document(session, doc)
        elif (self.outWorkflow is not None):
            doc = StringDocument(data)
            doc = self.outWorkflow.process(session, doc)
        else:
            doc = StringDocument(data)
        # Ensure basic required info
        doc.id = id
        doc.documentStore = self.id
        return doc


class BdbDocIter(BdbIter):
    def next(self):
        d = BdbIter.next(self)
        doc = StringDocument(d[1])
        doc.id = d[0]
        return doc


class BdbDocumentStore(BdbStore, SimpleDocumentStore):
[docs]    # Instantiate some type of simple doc store
    def __init__(self, session, config, parent):
        BdbStore.__init__(self, session, config, parent)
        SimpleDocumentStore.__init__(self, session, config, parent)

    def __iter__(self):
        return BdbDocIter(self.session, self)


class FileSystemDocumentStore(FileSystemStore, SimpleDocumentStore):

[docs]    def __init__(self, session, config, parent):
        FileSystemStore.__init__(self, session, config, parent)
        SimpleDocumentStore.__init__(self, session, config, parent)

    def get_storageTypes(self, session):
        types = ['filename', 'byteCount', 'byteOffset']
        if self.get_setting(session, 'digest'):
                types.append('digest')
        if self.get_setting(session, 'expires'):
            types.append('expires')
        return types


class DirectoryDocumentStore(DirectoryStore, SimpleDocumentStore):

    # Instantiate some type of simple doc store
    def __init__(self, session, config, parent):
        DirectoryStore.__init__(self, session, config, parent)
        SimpleDocumentStore.__init__(self, session, config, parent)

    def __iter__(self):
        return directoryDocumentStoreIter(self)

    def fetch_document(self, session, id_):
        # Fetch the document
        doc = SimpleDocumentStore.fetch_document(self, session, id_)
        # Assign the filename attribute
        internalId = self._normalizeIdentifier(session, id_)
        doc.filename = self._getFilePath(session, internalId)
        return doc


def directoryDocumentStoreIter(store):
    session = Session()
    for id_, data in directoryStoreIter(store):
        doc = StringDocument(data)
        doc.id = id_
        internalId = store._normalizeIdentifier(session, id_)
        doc.filename = store._getFilePath(session, internalId)
        doc.documentStore = store.id
        yield doc





          

      

      

    


    
        © Copyright 2014, University of Liverpool.
      Created using Sphinx 1.2.2.
    

  

_modules/cheshire3/database.html


    
      Navigation


      
        		
          index


        		
          modules |


        		Cheshire3 1.1.1 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for cheshire3.database

import sys
import os
import re
import time

from lxml import etree
try:
    # Name when installed by hand
    import bsddb3 as bdb
except:
    # Name that comes in Python 2.3
    # though Python 2.3 no longer supported
    import bsddb as bdb

from cheshire3.configParser import C3Object, CaselessDictionary
from cheshire3.baseObjects import Database, Index, ProtocolMap, Record
from cheshire3.baseStore import SummaryObject
from cheshire3.exceptions import (
    ConfigFileException,
    ObjectDoesNotExistException,
    QueryException
)
from cheshire3.internal import CONFIG_NS
from cheshire3.bootstrap import BSParser, BootstrapDocument
from cheshire3.resultSet import SimpleResultSet, BitmapResultSet
import cheshire3.cqlParser as cql


class SimpleDatabase(SummaryObject, Database):
[docs]    """ Default database implementation"""

    _possibleSettings = {
        'srw': {
            'docs': 'Should the database be available via the SRW protocol',
            'type': int,
            'options': "0|1"
        },
        'sru': {
            'docs': 'Should the database be available via the SRU protocol',
            'type': int,
            'options': "0|1"
        },
        'z3950': {
            'docs': 'Should the database be available via the Z39.50 protocol',
            'type': int,
            'options': "0|1"
        },
        'remoteWorkflow': {
            'docs': ('Should the database be available via the remote '
                     'workflow protocol for Cheshire3. This MUST be secured, '
                     'so it is not recommended without fully understanding '
                     'the implications'),
            'type': int,
            'options': "0|1"
        },
        'oai-pmh': {
            'docs': 'Should the database be available via the OAI protocol',
            'type': int,
            'options': "0|1"
        },
        'www': {
            'docs': ("Should the database be available via Cheshire3's "
                     "introspective web search interface."),
            'type': int,
            'options': "0|1"
        }
    }

    _possiblePaths = {
        'indexStoreList': {
            'docs': ("Space separated list of indexStore identifiers for this "
                     "database.")
        },
        'indexStore': {
            'docs': "Single indexStore identifier for this database"
        },
        'recordStore': {
            'docs': "Single (default) recordStore identifier"
        },
        'protocolMap': {
            'docs': "Single (default) protocolMap identifier"
        }
    }

    indexes = {}
    protocolMaps = {}
    indexConfigs = {}
    protocolMapConfigs = {}
    records = {}

    def __init__(self, session, config, parent):
        self.indexes = CaselessDictionary()
        self.protocolMaps = CaselessDictionary()
        self.indexConfigs = CaselessDictionary()
        self.protocolMapConfigs = CaselessDictionary()
        self.records = {}
        Database.__init__(self, session, config, parent)
        SummaryObject.__init__(self, session, config, parent)
        if not session.database:
            session.database = self.id

    def _cacheIndexes(self, session):
        storeList = self.get_path(session, 'indexStoreList')
        if not storeList:
            indexStore = self.get_path(session, 'indexStore')
            if not indexStore:
                msg = ("No indexStore/indexStoreList associated with "
                       "database: %s" % self.id)
                raise ConfigFileException(msg)
            storeList = [indexStore.id]
        else:
            storeList = storeList.split(' ')
        for (id, dom) in self.indexConfigs.iteritems():
            # see if index should be built
            if hasattr(dom, 'childNodes'):
                for c in dom.childNodes:
                    if c.nodeType == 1 and c.localName == 'paths':
                        for c2 in c.childNodes:
                            if c2.nodeType == 1 and c2.localName == 'object':
                                istore = c2.getAttributeNS(None, 'ref')
                                if istore in storeList:
                                    o = self.get_object(session, id)
                                    self.indexes[id] = o
            else:
                for c in dom.iterchildren(tag=etree.Element):
                    if c.tag in ['paths', '{%s}paths' % CONFIG_NS]:
                        for c2 in c.iterchildren(tag=etree.Element):
                            if c2.tag in ['object', '{%s}object' % CONFIG_NS]:
                                istore = c2.attrib.get(
                                    'ref',
                                    c2.attrib.get(
                                        '{%s}ref' % CONFIG_NS,
                                        ''
                                    )
                                )
                                if istore in storeList:
                                    o = self.get_object(session, id)
                                    self.indexes[id] = o

    def _cacheProtocolMaps(self, session):
        for id in self.protocolMapConfigs.iterkeys():
            pm = self.get_object(session, id)
            self.protocolMaps[pm.protocol] = pm

    def get_indexes(self, session):
        self._cacheIndexes(session)
        return self.indexes.values()

    def add_record(self, session, rec):
        (storeid, id) = (rec.recordStore, rec.id)
        try:
            full = self.records.get(storeid, [[]])
            k = full[-1]
            if (len(k) > 1 and k[1] == id - 1):
                k[1] = id
            elif ((len(k) == 1 and k[0] == id - 1) or not k):
                k.append(id)
            else:
                full.append([id])
            self.records[storeid] = full
        except:
            pass
        self.accumulate_metadata(session, rec)
        return rec

    def index_record(self, session, rec):
        if not self.indexes:
            self._cacheIndexes(session)
        for idx in self.indexes.itervalues():
            if not idx.get_setting(session, 'noIndexDefault', 0):
                idx.index_record(session, rec)
        return rec

    def remove_record(self, session, rec):
        self.totalItems -= 1
        (storeid, id) = (rec.recordStore, rec.id)
        # XXX remove from self.records
        # XXX this should be SummaryObject.unaccumulate_metadata() ?
        if (rec.wordCount):
            self.totalWordCount -= rec.wordCount
        if (rec.byteCount):
            self.totalByteCount -= rec.byteCount

    def unindex_record(self, session, rec):
        if not self.indexes:
            self._cacheIndexes(session)
        for idx in self.indexes.itervalues():
            if not idx.get_setting(session, 'noUnindexDefault', 0):
                idx.delete_record(session, rec)
        return None

    def begin_indexing(self, session):
        if not self.indexes:
            self._cacheIndexes(session)
        for idx in self.indexes.itervalues():
            idx.begin_indexing(session)
        return None

    def commit_indexing(self, session):
        for idx in self.indexes.itervalues():
            idx.commit_indexing(session)
        return None

    def clear_indexes(self, session):
        if not len(self.indexes):
            self._cacheIndexes(session)
        for idx in self.indexes.itervalues():
            idx.clear(session)
        return None

    def _search(self, session, query):
        if not hasattr(query, 'leftOperand'):
            # Check resultset
            rsid = query.getResultSetId()
            if (rsid):
                # Get existing result set
                if rsid.find('/') > -1:
                    (rssid, rsid) = rsid.split('/', 1)
                    rss = self.get_object(session, rssid)
                else:
                    rss = self.get_object(session, "defaultResultSetStore")
                rset = rss.fetch_resultSet(session, rsid)
                rset.fromStore = 1
                return rset
            else:
                pm = self.get_path(session, 'protocolMap')
                if not pm:
                    self._cacheProtocolMaps(session)
                    pm = self.protocolMaps.get('http://www.loc.gov/zing/srw/')
                    self.paths['protocolMap'] = pm
                idx = pm.resolveIndex(session, query)
                if (idx is not None):
                    query.config = pm
                    rs = idx.search(session, query, self)
                    query.config = None
                    rs.query = query
                    return rs
                else:
                    # unsupported index
                    raise ObjectDoesNotExistException(query.index.toCQL())

        else:
            # get the indexStore
            left = self._search(session, query.leftOperand)
            right = self._search(session, query.rightOperand)
            if left.__class__ == right.__class__:
                new = left.__class__(session, [], recordStore=left.recordStore)
            elif left.__class__ == BitmapResultSet:
                # Want to switch the left/right,
                # but rset assumes list[0] is same type
                new = right.__class__(session, [],
                                      recordStore=right.recordStore)
                if query.boolean.value == 'prox':
                    # bitmaps can't do prox, so just raise
                    msg = "Cannot use Prox with %s" % left.index.toCQL()
                    raise QueryException(msg, 18)
                elif query.boolean.value == 'not':
                    # can't reorder without changing query
                    return new.combine(session, [left, right], query, self)
                else:
                    return new.combine(session, [right, left], query, self)
            elif right.__class__ == BitmapResultSet:
                new = left.__class__(session, [], recordStore=left.recordStore)
            else:
                new = SimpleResultSet(session, [])
            rs = new.combine(session, [left, right], query, self)
            trip = cql.Triple()
            trip.leftOperand = left.query
            trip.rightOperand = right.query
            trip.boolean = query.boolean
            rs.query = trip
            return rs

    def search(self, session, query):
        # Check for optimized indexStore based search (eg SQL translation)
        storeList = self.get_path(session, 'indexStoreList')
        if not storeList:
            indexStore = self.get_path(session, 'indexStore')
            if not indexStore:
                msg = ("No indexStore/indexStoreList associated with "
                       "database: %s" % self.id)
                raise ConfigFileException(msg)
            storeList = [indexStore.id]
        else:
            storeList = storeList.split(' ')

        # FIXME: Should respect multiple index stores somehow?
        idxStore = self.get_object(session, storeList[0])
        # Check if there's an indexStore specific search function
        start = time.time()
        if hasattr(idxStore, 'search'):
            rs = idxStore.search(session, query, self)
        else:
            rs = self._search(session, query)
        # Now do top level stuff, like sort
        if rs.relevancy:
            rs.scale_weights()
            rs.order(session, "weight")
        else:
            # CQL 1.2 sort definition
            # URI: info:srw/cql-context-set/1/sort-v1.0
            try:
                sk = query.sortKeys
            except AttributeError:
                # pre CQL 1.2
                query.resultSet = rs
                rs.queryTime = time.time() - start
                return rs

            sk.reverse()  # stable sort = keys in reverse order
            pm = self.get_path(session, 'protocolMap')
            if not pm:
                self._cacheProtocolMaps(session)
                pm = self.protocolMaps.get('http://www.loc.gov/zing/srw/')
                self.paths['protocolMap'] = pm
            exact = cql.Relation('exact')
            term = cql.Term('')
            for idx in sk:
                # resolve index
                sc = cql.SearchClause(idx, exact, term)

                index = pm.resolveIndex(session, sc)
                # and find params from modifiers
                if idx['ascending']:
                    ascending = True
                elif idx['descending']:
                    ascending = False
                elif hasattr(pm, 'defaultSortDirection'):
                    ascending = pm.defaultSortDirection[:3].lower() == 'asc'
                else:
                    ascending = True

                if idx['missingomit']:
                    miss = 0
                elif idx['missinghigh']:
                    miss = 1
                elif idx['missinglow']:
                    miss = -1
                elif idx['missingfail']:
                    miss = cql.Diagnostic()
                elif idx['missingvalue']:
                    miss = idx['missingvalue'].value
                elif hasattr(pm, 'defaultSortMissing'):
                    m = pm.defaultSortMissing
                    vals = ['low', 'omit', 'high']
                    if m in vals:
                        miss = int(vals.index(m)) - 1
                    elif m == 'fail':
                        miss = cql.Diagnostic()
                    else:
                        miss = m
                else:
                    miss = [-1, 1][int(ascending)]

                if idx['respectcase']:
                    case = 1
                elif idx['ignorecase']:
                    case = 0
                elif hasattr(pm, 'defaultSortCase'):
                    if pm.defaultSortCase.lower() in ['1', 'true']:
                        case = 1
                    else:
                        case = 0
                else:
                    case = None

                if idx['respectaccents']:
                    accents = 1
                elif idx['ignoreaccents']:
                    accents = 0
                elif hasattr(pm, 'defaultSortAccents'):
                    if pm.defaultSortAccents.lower() in ['1', 'true']:
                        accents = 1
                    else:
                        accents = 0
                else:
                    accents = None
                # Now, finally, order resultSet
                rs.order(session, index, ascending=ascending,
                         missing=miss, case=case, accents=accents)
        query.resultSet = rs
        rs.queryTime = time.time() - start
        return rs

    def scan(self, session, clause, nTerms=25, direction=">="):
        if (hasattr(clause, 'leftOperand')):
            raise QueryException("Cannot use boolean in scan", 38)
        pm = self.get_path(session, 'protocolMap')
        if not pm:
            self._cacheProtocolMaps(session)
            pm = self.protocolMaps.get('http://www.loc.gov/zing/srw/')
            self.paths['protocolMap'] = pm
        idx = pm.resolveIndex(session, clause)
        if (idx is not None):
            return idx.scan(session, clause, nTerms, direction)
        else:
            raise ObjectDoesNotExistException(clause.index.toCQL())


class OptimisingDatabase(SimpleDatabase):

[docs]    """ Experimental query optimising database """

    def __init__(self, session, config, parent):
        SimpleDatabase.__init__(self, session, config, parent)
        self.maskRe = re.compile(r'(?<!\\)[*?]')

    def _rewriteQuery(self, session, query):
        if not hasattr(query, 'leftOperand'):
            if query.relation.value == "all":
                # Rewrite to AND triples
                nbool = " and "
            elif query.relation.value == "any":
                nbool = " or "
            elif (query.relation.value == "=" and not
                  query.term.value.isnumeric() and
                  query.term.value.index(' ') > -1):
                nbool = " prox "
            else:
                # Can't rewrite
                return None
            # Now split on spaces
            terms = query.term.value.split(' ')
            if len(terms) == 1:
                return None
            nq = []
            for t in terms:
                nq.append(' '.join([query.index.toCQL(),
                                    query.relation.toCQL(),
                                    '"' + t + '"']))
            newstr = nbool.join(nq)
            newQuery = cql.parse(newstr)
            return newQuery
        else:
            n = self._rewriteQuery(session, query.leftOperand)
            if n:
                query.leftOperand = n
            n = self._rewriteQuery(session, query.rightOperand)
            if n:
                query.rightOperand = n
            return None

    def _attachResultCount(self, session, query):
        if not (hasattr(query, 'leftOperand')):
            # If have masking chrs, assign positive number
            if self.maskRe.search(query.term.value):
                query.resultCount = 100
            else:
                pm = self.get_path(session, 'protocolMap')
                if not pm:
                    self._cacheProtocolMaps(session)
                    pm = self.protocolMaps.get('http://www.loc.gov/zing/srw/')
                    self.paths['protocolMap'] = pm
                idx = pm.resolveIndex(session, query)
                # terms should be atomic now.
                scandata = idx.scan(session, query, 1)
                if scandata[0][0] != query.term.value:
                    # No matches
                    query.resultCount = 0
                else:
                    query.resultCount = scandata[0][1][1]
        else:
            leftResultCount = query.leftOperand.resultCount
            rightResultCount = query.rightOperand.resultCount
            self._attachResultCount(session, query.leftOperand)
            if (
                query.boolean.value in ['and', 'prox'] and
                leftResultCount == 0
            ):
                query.resultCount = 0
                return

            self._attachResultCount(session, query.rightOperand)
            if query.boolean.value in ['and', 'prox']:
                query.resultCount = min(leftResultCount, rightResultCount)
                if (
                    query.boolean.value == "and" and
                    rightResultCount < leftResultCount
                ):
                    # Can't reorder prox
                    temp = query.leftOperand
                    query.leftOperand = query.rightOperand
                    query.rightOperand = temp
                    del temp
            elif query.boolean.value == 'or':
                query.resultCount = leftResultCount + rightResultCount
                if rightResultCount > leftResultCount:
                    temp = query.leftOperand
                    query.leftOperand = query.rightOperand
                    query.rightOperand = temp
                    del temp
            else:
                # Can't really predict not and can't reorder. just take LHS
                query.resultCount = leftResultCount
        return None

    def _search(self, session, query):
        if query.resultCount == 0:
            # No matches in this full subtree
            return SimpleResultSet([])
        else:
            return SimpleDatabase._search(self, session, query)

    def search(self, session, query):
        # Check for optimized indexStore based search (eg SQL translation)
        storeList = self.get_path(session, 'indexStoreList')
        if not storeList:
            indexStore = self.get_path(session, 'indexStore')
            if not indexStore:
                msg = ("No indexStore/indexStoreList associated with "
                       "database: %s" % self.id)
                raise ConfigFileException(msg)
            storeList = [indexStore.id]
        else:
            storeList = storeList.split(' ')
        # FIXME: Should respect multiple index stores somehow?
        idxStore = self.get_object(session, storeList[0])
        # Check if there's an indexStore specific search function
        if hasattr(idxStore, 'search'):
            return idxStore.search(session, query, self)
        else:
            if (
                (not hasattr(query, 'leftOperand')) and
                query.relation.value == "any"
            ):
                # Don't try to rewrite, futile.
                pass
            else:
                n = self._rewriteQuery(session, query)
                if n:
                    query = n
            if not hasattr(query, 'leftOperand'):
                # Single term or any in single clause
                query.resultCount = 1
                rs = self._search(session, query)
            else:
                # Triples... walk and look for ANDs that have a 0 length rs
                # Attach resultsets with counts
                self._attachResultCount(session, query)
                if query.resultCount == 0:
                    # no matches
                    return SimpleResultSet([])
                else:
                    rs = self._search(session, query)

        # now do top level stuff, like sort

        if rs.relevancy:
            rs.scale_weights()
            rs.order(session, "weight")
        elif query.sortKeys:
            # CQL 1.2 sort definition
            # URI: info:srw/cql-context-set/1/sort-v1.0

            sk = query.sortKeys
            sk.reverse()  # stable sort = keys in reverse order
            pm = self.get_path(session, 'protocolMap')
            if not pm:
                self._cacheProtocolMaps(session)
                pm = self.protocolMaps.get('http://www.loc.gov/zing/srw/')
                self.paths['protocolMap'] = pm
            for idx in sk:
                # resolve index
                index = pm.resolveIndex(session, query)
                # and find params from modifiers
                if idx['ascending']:
                    ascending = True
                elif idx['descending']:
                    ascending = False
                elif hasattr(pm, 'defaultSortDirection'):
                    ascending = pm.defaultSortDirection[:3].lower() == 'asc'
                else:
                    ascending = True

                if idx['missingomit']:
                    miss = 0
                elif idx['missinghigh']:
                    miss = 1
                elif idx['missinglow']:
                    miss = -1
                elif idx['missingfail']:
                    miss = cql.Diagnostic()
                elif idx['missingvalue']:
                    miss = idx['missingvalue'].value
                elif hasattr(pm, 'defaultSortMissing'):
                    m = pm.defaultSortMissing
                    vals = ['low', 'omit', 'high']
                    if m in vals:
                        miss = int(vals.index(m)) - 1
                    elif m == 'fail':
                        miss = cql.Diagnostic()
                    else:
                        miss = m
                else:
                    miss = [-1, 1][int(ascending)]

                if idx['respectcase']:
                    case = 1
                elif idx['ignorecase']:
                    case = 0
                elif hasattr(pm, 'defaultSortCase'):
                    if pm.defaultSortCase.lower() in ['1', 'true']:
                        case = 1
                    else:
                        case = 0
                else:
                    case = None

                if idx['respectaccents']:
                    accents = 1
                elif idx['ignoreaccents']:
                    accents = 0
                elif hasattr(pm, 'defaultSortAccents'):
                    if pm.defaultSortAccents.lower() in ['1', 'true']:
                        accents = 1
                    else:
                        accents = 0
                else:
                    accents = None

                # now, finally, order resultSet
                rs.order(session, idx, ascending=asc,
                         missing=miss, case=case, accents=accents)

        query.resultSet = rs
        return rs
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  Source code for cheshire3.tokenMerger

import os
try:
    import cPickle as pickle
except ImportError:
    import pickle


from cheshire3.baseObjects import TokenMerger
from cheshire3.exceptions import ConfigFileException, FileDoesNotExistException


class SimpleTokenMerger(TokenMerger):
[docs]
    def process_string(self, session, data):
        return data

    def process_hash(self, session, data):
        new = {}
        for d, val in data.iteritems():
            if d:
                for t in val['text']:
                    if t in new:
                        new[t]['occurences'] += val['occurences']
                    else:
                        # This will discard any second or further locations
                        # -very- minor edge case when this will break things
                        # If important, use ProximityTokenMerger.
                        try:
                            new[t] = {
                                'text': t,
                                'occurences': val['occurences'],
                                'proxLoc': val['proxLoc']
                            }
                        except KeyError:
                            # May already have been tokenized and merged
                            new[t] = {
                                'text': t,
                                'occurences': val['occurences'],
                                'positions': val['positions']
                            }
        return new


class ProximityTokenMerger(SimpleTokenMerger):

[docs]
    def process_hash(self, session, data):
        new = {}
        for d, val in data.iteritems():
            if d:
                x = 0
                for t in val['text']:
                    if t in new:
                        new[t]['occurences'] += val['occurences']
                        try:
                            pls = [(pl, x) for pl in val['proxLoc']]
                            for p in pls:
                                new[t]['positions'].extend(p)
                        except KeyError:
                            new[t]['positions'].extend(val['positions'])
                    else:
                        try:
                            pls = [(pl, x) for pl in val['proxLoc']]
                            new[t] = {
                                'text': t,
                                'occurences': len(pls),
                                'positions': []
                            }
                            for p in pls:
                                new[t]['positions'].extend(p)
                        except KeyError:
                            new[t] = {
                                'text': t,
                                'occurences': val['occurences'],
                                'positions': val['positions'][:]
                            }
                    x += 1
        return new


class OffsetProximityTokenMerger(ProximityTokenMerger):

[docs]
    def process_hash(self, session, data):
        new = {}
        for d, val in data.iteritems():
            if d:
                x = 0
                posns = val.get('charOffsets', [])
                for t in val['text']:
                    try:
                        wordOffs = val['wordOffs']
                    except:
                        wordOffs = []

                    if t in new:
                        new[t]['occurences'] += val['occurences']
                    else:
                        new[t] = {
                            'text': t,
                            'occurences': val['occurences'],
                            'positions': []
                        }
                    try:
                        if len(wordOffs):
                            pls = [(pl, wordOffs[x], posns[x])
                                   for pl
                                   in val['proxLoc']
                                   ]
                        else:
                            pls = [(pl, x, posns[x]) for pl in val['proxLoc']]
                        for p in pls:
                            new[t]['positions'].extend(p)
                    except KeyError:
                        new[t]['positions'].extend(val['positions'])
                    x += 1
        return new


class RangeTokenMerger(SimpleTokenMerger):

[docs]
    _possibleSettings = {
        'char': {
            'docs': ('Character to use as the interval designator. Defaults '
                     'to forward slash (/) after ISO 8601.'),
            'type': str
        }
    }

    def __init__(self, session, config, parent):
        SimpleTokenMerger.__init__(self, session, config, parent)
        self.char = self.get_setting(session, 'char', '/')


class SequenceRangeTokenMerger(RangeTokenMerger):

[docs]    """Merges tokens into a range for use in RangeIndexes.

    Assumes that we've tokenized a single value into pairs,
    which need to be concatenated into ranges.
    """

    def process_hash(self, session, data):
        new = {}
        for d, val in data.iteritems():
            l = val['text']
            for x in range(0, len(l), 2):
                try:
                    newkey = "{0}{1}{2}".format(l[x], self.char, l[x + 1])
                except IndexError:
                    # Uneven number of points :/
                    newkey = "{0}{1}{0}".format(l[x], self.char)
                if newkey in new:
                    new[newkey]['occurences'] += 1
                else:
                    nval = val.copy()
                    nval['text'] = newkey
                    new[newkey] = nval
        return new


class MinMaxRangeTokenMerger(RangeTokenMerger):

[docs]    """Merges tokens into a range for use in RangeIndexes.

    Uses a forward slash (/) as the interval designator after ISO 8601.
    """

    def process_hash(self, session, data):
        keys = data.keys()
        if (not len(keys)):
            return {}
        startK = str(min(keys))
        endK = str(max(keys))
        newK = '{0}{1}{2}'.format(startK, self.char, endK)
        val = data[startK]
        val['text'] = newK
        return {newK: val}


class NGramTokenMerger(SimpleTokenMerger):

[docs]
    _possibleSettings = {
        'nValue': {
            'docs': '',
            'type': int
        }
    }

    def __init__(self, session, config, parent):
        SimpleTokenMerger.__init__(self, session, config, parent)
        self.n = self.get_setting(session, 'nValue', 2)

    def process_hash(self, session, data):
        kw = {}
        n = self.n
        for k, val in data.iteritems():
            split = val['text']
            for i in range(len(split) - (n - 1)):
                nGram = split[i:(i + n)]
                nGramStr = ' '.join(nGram)
                if nGramStr in kw:
                    kw[nGramStr]['occurences'] += val['occurences']
                else:
                    kw[nGramStr] = {
                        'text': nGramStr,
                        'occurences': val['occurences']
                    }
        return kw


class ReconstructTokenMerger(SimpleTokenMerger):

[docs]
    def process_hash(self, session, data):
        kw = {}
        for (k, val) in data.iteritems():
            pl = 'charOffsets' in val
            # FIXME: XXX for faked offsets
            pl = 0
            currLen = 0
            new = []
            for (w, word) in enumerate(val['text']):
                if pl:
                    space = ' ' * (val['charOffsets'][w] - currLen)
                    new.append('%s%s' % (space, word))
                    currLen = val['charOffsets'][w] + len(word)
                else:
                    new.append('%s' % (word))
                    if w < len(val['text']) - 1:
                        new.append(' ')
            txt = ''.join(new)
            kval = val.copy()
            kval['text'] = txt
            kw[k] = kval
        return kw


class PhraseTokenMerger(ProximityTokenMerger):

[docs]
    _possiblePaths = {
        'mergeHashPickle': {
            'docs': 'Pickled hash of words to merge'
        }
    }

    def __init__(self, session, config, parent):
        ProximityTokenMerger.__init__(self, session, config, parent)
        mp = self.get_path(session, 'mergeHashPickle', '')
        if not mp:
            msg = "%s needs path: mergeHashPickle" % self.id
            raise ConfigFileException(msg)
        elif not os.path.exists(mp):
            msg = " mergeHashPickle path on %s does not exist" % self.id
            raise FileDoesNotExistException(msg)

        inh = file(mp)
        data = inh.read()
        inh.close()
        self.mergeHash = pickle.loads(data)

    def process_hash(self, session, data):
        new = {}
        for d, val in data.iteritems():
            if d:
                x = 0
                merging = []
                for t in val['text']:
                    # Check if t in self.mergeHash
                    if t in self.mergeHash and len(val['text']) > x + 1:
                        nexts = self.mergeHash[t]
                        next = val['text'][x + 1]
                        if next in nexts:
                            merging.append(t)
                            continue
                    elif merging:
                        merging.append(t)
                        t = "_".join(merging)
                        merging = []

                    if t in new:
                        new[t]['occurences'] += val['occurences']
                        try:
                            pls = [(pl, x) for pl in val['proxLoc']]
                            for p in pls:
                                new[t]['positions'].extend(p)
                        except KeyError:
                            new[t]['positions'].extend(val['positions'])
                    else:
                        try:
                            pls = [(pl, x) for pl in val['proxLoc']]
                            new[t] = {
                                'text': t,
                                'occurences': len(pls),
                                'positions': []
                            }
                            for p in pls:
                                new[t]['positions'].extend(p)
                        except KeyError:
                            new[t] = {
                                'text': t,
                                'occurences': val['occurences'],
                                'positions': val['positions'][:]
                            }
                    x += 1
        return new
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  Source code for cheshire3.document

from cheshire3.baseObjects import Document

# MARC mimetype is application/marc (RFC2220)


class StringDocument(Document):
[docs]
    def __init__(self, data, creator="", history=[], mimeType="",
                 parent=None, filename=None, tagName="",
                 byteCount=0, byteOffset=0, wordCount=0):
        self.id = None
        self.tagName = tagName
        self.size = 0
        self.text = data
        self.mimeType = mimeType
        self.filename = filename
        self.wordCount = wordCount
        self.byteCount = byteCount
        self.byteOffset = byteOffset
        self.expires = 0
        self.metadata = {}

        if (history):
            self.processHistory = history
        else:
            self.processHistory = []
        if creator:
            self.processHistory.append(creator)
        if parent:
            self.parent = parent

    def get_raw(self, session):
        return self.text

    def find_exception(self, e):
        # Find the cause of a parse exception as reported by expat
        line = e._linenum - 1
        lines = self.text.split('\n')
        l = lines[line]
        chr = e._colnum
        start = min(0, chr - 10)
        end = min(chr + 70, len(l))
        return l[start:end]
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  Source code for cheshire3.workflow

"""Cheshire3 Workflow Implementations."""

import sys
import traceback

from types import MethodType
from lxml import etree

from cheshire3.baseObjects import Workflow, Server
from cheshire3.configParser import C3Object
from cheshire3.utils import elementType, flattenTexts
from cheshire3.exceptions import (
    C3Exception,
    ConfigFileException,
    ObjectDoesNotExistException
)
from cheshire3.internal import CONFIG_NS


class WorkflowException(C3Exception):
    pass


[docs]class SimpleWorkflow(Workflow):
    """Default workflow implementation.

    Translates XML to python and compiles it on object instantiation.
    """

    code = None
    splitN = 0
    splitCode = {}

    def __init__(self, session, config, parent):
        self.splitN = 0
        self.splitCode = {}
        self.fnHash = {
            u'preParser': 'process_document',
            u'parser': 'process_document',
            u'transformer': 'process_record',
            u'extractor': 'process_xpathResult',
            u'normalizer': 'process_hash',
            u'xpathProcessor': 'process_record',
            u'selector': 'process_record',
            u'documentFactory': 'load',
            u'logger': 'log',
            u'documentStore': 'create_document',
            u'recordStore': 'create_record',
            u'authStore': 'create_record',
            u'configStore': 'create_record',
            u'queryStore': 'create_query',
            u'resultSetStore': 'create_resultSet',
            u'indexStore': 'store_terms',
            u'queryStore': 'create_query',
            u'workflow': 'process',
            u'index': 'store_terms',
            u'database': 'search',
            u'tokenMerger': 'process_hash',
            u'tokenizer': 'process_hash'
        }

        self.singleFunctions = [
            u'begin_indexing', u'commit_indexing',
            u'begin_storing', u'commit_storing',
            u'begin_logging', u'commit_logging',
            u'commit_metadata', u'shutdown'
        ]

        self.singleInputFunctions = [
            u'get_indexes',
            u'commit_parallelIndexing',
            u'get_idChunkGenerator',
            u'get_dom', u'get_sax', u'get_xml',  # Records
            u'get_raw'  # Documents
        ]

        Workflow.__init__(self, session, config, parent)
        # Somewhere at the top there must be a server
        self.server = parent

    def _handleLxmlConfigNode(self, session, node):
        if node.tag in ['workflow', '{%s}workflow' % CONFIG_NS]:
            code = ['def handler(self, session, input=None):']
            sub = self._handleLxmlGlobals(node)
            for s in sub:
                code.append("    " + s)
            sub = self._handleLxmlFlow(node)
            for s in sub:
                code.append("    " + s)
            code.append('    return input')
            self.code = "\n".join(code)
            filename = self.__class__.__name__ + ': ' + self.id
            compiled = compile(self.code, filename=filename, mode='exec')
            exec(compiled)
            setattr(self,
                    'process',
                    MethodType(locals()['handler'], self, self.__class__))

    def _handleConfigNode(self, session, node):
        # <workflow>
        if node.localName == "workflow":
            # Nummy.
            code = ['def handler(self, session, input=None):']
            sub = self._handleGlobals(node)
            for s in sub:
                code.append("    " + s)
            sub = self._handleFlow(node)
            for s in sub:
                code.append("    " + s)
            code.append('    return input')
            self.code = "\n".join(code)
            filename = self.__class__.__name__ + ': ' + self.id
            compiled = compile(self.code, filename=filename, mode='exec')
            exec(compiled)
            setattr(self,
                    'process',
                    MethodType(locals()['handler'], self, self.__class__))

    def _handleLxmlGlobals(self, node):
        return self._handleGlobals(node)

    def _handleGlobals(self, node):
        code = []
        code.append('if session.database:')
        code.append('    db = self.server.get_object(session, '
                    'session.database)')
        code.append('    self.database = db')
        code.append('else:')
        code.append('    raise WorkflowException("No database")')
        return code

    def _handleFlow(self, node):
        code = []
        for c in node.childNodes:
            if c.nodeType == elementType:
                n = c.localName
                if n == "try":
                    code.append("try:")
                    sub = self._handleFlow(c)
                    for s in sub:
                        code.append("    " + s)
                elif n == "except":
                    type_ = node.getAttributeNS(None, 'type')
                    if type_:
                        code.append("except {0} as err:".format(type_))
                    else:
                        code.append("except Exception as err:")
                    sub = self._handleFlow(c)
                    if sub:
                        for s in sub:
                            code.append("    " + s)
                    else:
                        code.append("    pass")
                elif n == "else":
                    code.append("else:")
                    sub = self._handleFlow(c)
                    for s in sub:
                        code.append("    " + s)
                elif n == "break":
                    code.append("break")
                elif n == "continue":
                    code.append("continue")
                elif n == "return":
                    code.append("return input")
                elif n == "raise":
                    code.append("raise")
                elif n == "assign":
                    fro = c.getAttributeNS(None, 'from')
                    to = c.getAttributeNS(None, 'to')
                    code.append("%s = %s" % (to, fro))
                elif n == "for-each":
                    fcode = self._handleForEach(c)
                    code.extend(fcode)
                    sub = self._handleFlow(c)
                    if sub:
                        for s in sub:
                            code.append("    " + s)
                    else:
                        code.append("    pass")
                elif n == "object":
                    code.extend(self._handleObject(c))
                elif n == "log":
                    code.extend(self._handleLog(c))
                elif n == "fork":
                    code.extend(self._handleFork(c))
                else:
                    try:
                        name = n.title()
                        fn = getattr(self, "_handle%s" % name)
                        code.extend(fn(c))
                    except:
                        raise ConfigFileException("Unknown workflow element: "
                                                  "%s" % n)
        return code

    def _handleLxmlFlow(self, node):
        code = []
        for c in node.iterchildren(tag=etree.Element):
            n = c.tag[c.tag.find('}') + 1:]
            if n == "object":
                code.extend(self._handleLxmlObject(c))
            elif n == "assign":
                try:
                    fro = c.attrib['from']
                    to = c.attrib['to']
                except:
                    raise ConfigFileException("Workflow element assign "
                                              "requires 'to' and 'from' "
                                              "attributes in %s" % self.id)
                code.append("%s = %s" % (to, fro))
            elif n == "for-each":
                fcode = self._handleForEach(c)
                code.extend(fcode)
                sub = self._handleLxmlFlow(c)
                if sub:
                    for s in sub:
                        code.append("    " + s)
                else:
                    code.append("    pass")
            elif n == "log":
                code.extend(self._handleLxmlLog(c))
            elif n == "try":
                code.append("try:")
                sub = self._handleLxmlFlow(c)
                for s in sub:
                    code.append("    " + s)
            elif n == "except":
                type_ = node.attrib.get('type', '')
                if type_:
                    code.append("except {0} as err:".format(type_))
                else:
                    code.append("except Exception as err:")
                sub = self._handleLxmlFlow(c)
                if sub:
                    for s in sub:
                        code.append("    " + s)
                else:
                    code.append("    pass")
            elif n == "else":
                code.append("else:")
                sub = self._handleLxmlFlow(c)
                for s in sub:
                    code.append("    " + s)
            elif n == "break":
                code.append("break")
            elif n == "continue":
                code.append("continue")
            elif n == "return":
                code.append("return input")
            elif n == "raise":
                code.append("raise")
            elif n == "fork":
                code.extend(self._handleLxmlFork(c))
            else:
                try:
                    name = n.title()
                    fn = getattr(self, "_handleLxml%s" % name)
                    code.extend(fn(c))
                except:
                    raise ConfigFileException("Unknown workflow element: "
                                              "%s" % n)
        return code

    def _handleLog(self, node):
        code = []
        ref = node.getAttributeNS(None, 'ref')
        if (ref):
            code.append("object = db.get_object(session, '%s')" % ref)
        else:
            code.append("object = db.get_path(session, 'defaultLogger')")
        text = flattenTexts(node)
        if not text.startswith('"'):
            text = repr(text)

        lvl = node.getAttributeNS(None, 'level')
        if (lvl):
            if lvl.isdigit():
                code.append("object.log_lvl(session, %s, "
                            "str(%s).strip())" % (int(lvl), text))
            else:
                code.append("object.log_%s(session, "
                            "str(%s).strip())" % (lvl, text))
        else:
            code.append("object.log(session, str(%s).strip())" % text)
        return code

    def _handleLxmlLog(self, node):
        code = []
        ref = node.attrib.get('ref', '')
        if ref:
            code.append("object = db.get_object(session, '%s')" % ref)
        else:
            code.append("object = db.get_path(session, 'defaultLogger')")
        text = flattenTexts(node)
        if not text.startswith('"'):
            text = repr(text)
        lvl = node.attrib.get('level', '')
        if (lvl):
            if lvl.isdigit():
                code.append("object.log_lvl(session, %s, "
                            "str(%s).strip())" % (int(lvl), text))
            else:
                code.append("object.log_%s(session, "
                            "str(%s).strip())" % (lvl, text))
        else:
            code.append("object.log(session, str(%s).strip())" % text)
        return code

    def _handleForEach(self, node):
        return ['looped = input', 'for input in looped:']

    def _handleAnonObject(self, ref, typ, function):
        code = []
        if (ref):
            code.append("object = db.get_object(session, '%s')" % ref)
        elif typ == 'database':
            code.append("object = db")
        elif typ == 'input':
            code.append("object = input")
        elif typ:
            code.append("object = db.get_path(session, '%s')" % typ)
        else:
            raise ConfigFileException("Could not determine object")
        if not function:
            # Assume most common for object type
            function = self.fnHash[typ]

        if (function in self.singleFunctions):
            code.append('object.%s(session)' % function)
        elif function in self.singleInputFunctions:
            code.append('input = object.%s(session)' % function)
        elif (typ == 'index' and function == 'store_terms'):
            code.append('object.store_terms(session, input, inRecord)')
        elif typ == 'documentFactory' and function == 'load' and input is None:
            code.append('input = object.load(session)')
        elif typ == 'documentStore':
            # Check for normalizer output  (deprecated, use documentFactory)
            code.append('if type(input) == {}.__class__:')
            code.append('    for k in input.keys():')
            code.append('        object.%s(session, k)' % function)
            code.append('else:')
            code.append('    object.%s(session, input)' % function)
        elif typ == 'xpathProcessor':
            code.append('global inRecord')
            code.append('inRecord = input')
            code.append('input = object.process_record(session, input)')
        else:
            code.append('result = object.%s(session, input)' % function)
            code.append('if result is not None:')
            code.append('    input = result')
        #code.append('else:')
        #code.append('    raise WorkflowException("No function: "
        #"%s on %%s" %% object)' % function)
        return code

    def _handleLxmlObject(self, node):
        ref = node.attrib.get('ref', '')
        try:
            typ = node.attrib['type']
        except KeyError:
            raise ConfigFileException("Workflow element 'object' requires "
                                      "'type' attribute in %s" % self.id)
        function = node.attrib.get('function', '')
        return self._handleAnonObject(ref, typ, function)

    def _handleObject(self, node):
        ref = node.getAttributeNS(None, 'ref')
        typ = node.getAttributeNS(None, 'type')
        function = node.getAttributeNS(None, 'function')
        return self._handleAnonObject(ref, typ, function)

    def _handleLxmlSplit(self, node):
        fn = node.attrib.get('id', '')
        if fn:
            fname = "split_%s" % fn
        else:
            fname = "split%s" % self.splitN
            self.splitN += 1
        code = ['def %s(self, session, input):' % fname]
        sub = self._handleLxmlGlobals(node)
        for s in sub:
            code.append('    ' + s)

        sub = self._handleLxmlFlow(node)
        for s in sub:
            code.append("    " + s)
        code.append('    return input')
        codestr = "\n".join(code)
        self.splitCode[fname] = codestr
        exec(codestr)
        setattr(self, fname, MethodType(locals()[fname], self,
                                        self.__class__))
        return fname

    def _handleSplit(self, node):
        # <workflow>
        fn = node.getAttributeNS(None, 'id')
        if fn:
            fname = "split_%s" % fn
        else:
            fname = "split%s" % self.splitN
            self.splitN += 1
        code = ['def %s(self, session, input):' % fname]
        sub = self._handleGlobals(node)
        for s in sub:
            code.append('    ' + s)

        sub = self._handleFlow(node)
        for s in sub:
            code.append("    " + s)
        code.append('    return input')
        codestr = "\n".join(code)
        self.splitCode[fname] = codestr
        exec(codestr)
        setattr(self, fname, MethodType(locals()[fname], self,
                                        self.__class__))
        return fname

    def _handleFork(self, node):
        code = []
        for c in node.childNodes:
            if c.nodeType == elementType:
                if c.localName == "split":
                    fname = self._handleSplit(c)
                    code.append("self.%s(session, input)" % fname)
        return code

    def _handleLxmlFork(self, node):
        code = []
        for c in node.iterchildren(tag=etree.Element):
            if c.tag in ["split", '{%s}split' % CONFIG_NS]:
                fname = self._handleLxmlSplit(c)
                code.append("self.%s(session, input)" % fname)
        return code



[docs]class CachingWorkflow(SimpleWorkflow):
    """Slightly faster Workflow implementation that caches the objects.

    Object must not be used in one database and then another database without
    first calling workflow.load_cache(session, newDatabaseObject).
    """
    code = None
    splitN = 0
    splitCode = {}
    objcache = {}
    objrefs = None
    database = None
    defaultLogger = None

    def __init__(self, session, config, parent):
        self.objcache = {}
        self.objrefs = set()
        self.database = None
        self.defaultLogger = None
        SimpleWorkflow.__init__(self, session, config, parent)

    def load_cache(self, session, db):
        if not db:
            raise ValueError("ERROR: db parameter empty when loading cache "
                             "for workflow %s" % self.id)
        self.objcache = {}
        self.database = db
        self.defaultLogger = db.get_path(session, 'defaultLogger')
        for o in self.objrefs:
            obj = db.get_object(session, o)
            if not obj:
                raise ObjectDoesNotExistException(o)
            self.objcache[o] = obj

    def _handleGlobals(self, node):
        code = SimpleWorkflow._handleGlobals(self, node)
        code.extend(["if not self.objcache:",
                     "    self.load_cache(session, db)"
                     ]
                    )
        return code

    def _handleLog(self, node):
        text = flattenTexts(node)
        if not text.startswith('"'):
            text = repr(text)
        ref = node.getAttributeNS(None, 'ref')
        lvl = node.getAttributeNS(None, 'level')
        if (ref):
            self.objrefs.add(ref)
            obj = "self.objcache[%s]" % ref
        else:
            obj = "self.defaultLogger"
        if lvl:
            if lvl.isdigit():
                return ["%s.log_lvl(session, %s, "
                        "str(%s).strip())" % (obj, lvl, text)]
            else:
                return ["%s.log_%s(session, "
                        "str(%s).strip())" % (obj, lvl, text)]
        else:
            return ["%s.log(session, str(%s).strip())" % (obj, text)]

    def _handleLxmlLog(self, node):
        text = flattenTexts(node)
        if not text.startswith('"'):
            text = repr(text)
        ref = node.attrib.get('ref', '')
        lvl = node.attrib.get('level', '')
        if (ref):
            self.objrefs.add(ref)
            obj = "self.objcache[%s]" % ref
        else:
            obj = "self.defaultLogger"
        if lvl:
            if lvl.isdigit():
                return ["%s.log_lvl(session, %s, "
                        "str(%s).strip())" % (obj, lvl, text)]
            else:
                return ["%s.log_%s(session, "
                        "str(%s).strip())" % (obj, lvl, text)]
        else:
            return ["%s.log(session, str(%s).strip())" % (obj, text)]

    def _handleObject(self, node):
        ref = node.getAttributeNS(None, 'ref')
        typ = node.getAttributeNS(None, 'type')
        function = node.getAttributeNS(None, 'function')
        return self._handleAnonObject(ref, typ, function)

    def _handleLxmlObject(self, node):
        ref = node.attrib.get('ref', '')
        try:
            typ = node.attrib['type']
        except KeyError:
            raise ConfigFileException("Workflow element 'object' requires "
                                      "attribute 'type' in %s" % self.id)
        function = node.get('function', '')
        return self._handleAnonObject(ref, typ, function)

    def _handleAnonObject(self, ref, typ, function):
        code = []
        if (ref):
            self.objrefs.add(ref)
            o = "self.objcache['%s']" % ref
        elif typ == 'database':
            o = "self.database"
        elif typ == 'input':
            o = "input"
        elif typ:
            code.append("obj = self.database.get_path(session, '%s')" % typ)
            o = "obj"
        else:
            raise ConfigFileException("Could not determine object")
        if not function:
            # Assume most common for object type
            try:
                function = self.fnHash[typ]
            except KeyError:
                raise ConfigFileException("No default function for "
                                          "objectType: %s" % typ)
        if (function in self.singleFunctions):
            code.append('%s.%s(session)' % (o, function))
        elif (function in self.singleInputFunctions):
            code.append('input = %s.%s(session)' % (o, function))
        elif (typ == 'index' and function == 'store_terms'):
            code.append('%s.store_terms(session, input, inRecord)' % o)
        elif typ == 'documentFactory' and function == 'load' and input is None:
            code.append('input = %s.load(session)' % o)
        elif typ == 'documentStore':
            # Check for normalizer output
            code.append('if type(input) == {}.__class__:')
            code.append('    for k in input.keys():')
            code.append('        %s.%s(session, k)' % (o, function))
            code.append('else:')
            code.append('    %s.%s(session, input)' % (o, function))
        elif typ == 'xpathProcessor':
            code.append('global inRecord')
            code.append('inRecord = input')
            code.append('input = %s.process_record(session, input)' % o)
        else:
            code.append('result = %s.%s(session, input)' % (o, function))
            code.append('if result is not None:')
            code.append('    input = result')
        return code

    def _handleSplit(self, node):
        # <workflow>
        fn = node.getAttributeNS(None, 'id')
        if fn:
            fname = "split_%s" % fn
        else:
            fname = "split%s" % self.splitN
            self.splitN += 1
        code = ['def %s(self, session, input):' % fname]
        sub = self._handleFlow(node)
        for s in sub:
            code.append("    " + s)
        code.append('    return input')
        codestr = "\n".join(code)
        self.splitCode[fname] = codestr
        exec(codestr)
        setattr(self, fname, MethodType(locals()[fname], self,
                                        self.__class__))
        return fname

    def _handleLxmlSplit(self, node):
        # <workflow>
        fn = node.attrib.get('id', '')
        if fn:
            fname = "split_%s" % fn
        else:
            fname = "split%s" % self.splitN
            self.splitN += 1
        code = ['def %s(self, session, input):' % fname]
        sub = self._handleLxmlFlow(node)
        for s in sub:
            code.append("    " + s)
        code.append('    return input')
        codestr = "\n".join(code)
        self.splitCode[fname] = codestr
        exec(codestr)
        setattr(self, fname, MethodType(locals()[fname], self,
                                        self.__class__))
        return fname
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  Source code for cheshire3.server

from __future__ import with_statement

import os

from urlparse import urlsplit

from lxml import etree
from lxml.builder import ElementMaker

from cheshire3.baseObjects import Server
from cheshire3.bootstrap import BSLxmlParser, BootstrapDocument
from cheshire3.configParser import C3Object
from cheshire3.exceptions import (
    ConfigFileException,
    ObjectDoesNotExistException,
    XMLSyntaxError,
    FileSystemException,
    FileDoesNotExistException
)
from cheshire3.internal import cheshire3Root, CONFIG_NS


class SimpleServer(Server):
[docs]    databases = {}
    # here because it's global to the install
    _possiblePaths = {'sortPath': {"docs": "Path to the 'sort' utility"}}

    def __init__(self, session, configFile="serverConfig.xml"):
        # self.defaultFunctionLog = "__api__"
        self.defaultFunctionLog = ""
        self.databaseConfigs = {}
        self.databases = {}
        self.id = "DefaultServer"
        session.server = self

        # Bootstrappage
        dom = self._getDomFromFile(session, configFile)
        try:
            topNode = dom.childNodes[0]
        except:
            topNode = dom
        C3Object.__init__(self, session, topNode, None)

        # Add default logger to session
        log = self.get_path(session, 'defaultLogger', None)
        if log:
            session.logger = log

    def _cacheDatabases(self, session):
        # Read in all Database configurations, build and cache Database objects
        for dbid in self.databaseConfigs.keys():
            db = self.get_object(session, dbid)
            self.databases[dbid] = db

    def _get_newDatabaseId(self, session, dbConfig):
        dbid = dbConfig.attrib.get('id', None)
        # Check that the identifier is not already in use by existing database
        try:
            self.get_object(session, dbid)
        except ObjectDoesNotExistException:
            # Doesn't exists, so OK to register it
            pass
        else:
            msg = ("Database with id '{0}' is already registered. "
                   "Please specify a different id in your configurations "
                   "file.".format(dbid))
            self.log_critical(session, msg)
            raise ConfigFileException(msg)
        return dbid

    def register_databaseConfigFile(self, session, file_path):
        """Register a Cheshire3 Database config file.

        Register a configuration file for a Cheshire3
        :py:class:`~cheshire3.baseObjects.Database` with the
        :py:class:`~cheshire3.baseObjects.Server`.

        This process simply tells the :py:class:`~cheshire3.baseObjects.Server`
        that it should include the configuration(s) in your file (it does not
        ingest your file) so you don't need to re-register when you make
        changes to the file.
        """
        # Read in proposed config file
        docFac = self.get_object(session, 'defaultDocumentFactory')
        docFac.load(session, file_path)
        confdoc = docFac.get_document(session)
        try:
            confrec = BSLxmlParser.process_document(session, confdoc)
        except XMLSyntaxError as e:
            msg = ("Config file {0} is not well-formed and valid XML: "
                   "{1}".format(file_path, e.message))
            self.log_critical(session, msg)
            raise ConfigFileException(msg)
        # Extract the database identifier
        confdom = confrec.get_dom(session)
        dbid = self._get_newDatabaseId(session, confdom)
        if dbid is None:
            msg = ("Config file {0} must have an 'id' attribute at the "
                   "top-level".format(file_path))
            self.log_critical(session, msg)
            raise ConfigFileException(msg)
        # Generate plugin XML
        plugin = E.config(
            E.subConfigs(
                E.path(
                    {'type': "database", 'id': dbid},
                    file_path
                )
            )
        )
        # Try to do this by writing config plugin file if possible
        serverDefaultPath = self.get_path(session,
                                          'defaultPath',
                                          cheshire3Root)
        userSpecificPath = os.path.join(os.path.expanduser('~'),
                                        '.cheshire3-server')
        pluginPath = os.path.join('configs',
                                  'databases',
                                  '{0}.xml'.format(dbid))
        try:
            pluginfh = open(os.path.join(serverDefaultPath, pluginPath), 'w')
        except IOError:
            try:
                pluginfh = open(os.path.join(userSpecificPath, pluginPath),
                                'w')
            except IOError:
                msg = ("Database plugin directory {0} unavailable for writing"
                       "".format(os.path.join(userSpecificPath, pluginPath)))
                self.log_critical(session, msg)
                raise FileSystemException(msg)
        pluginfh.write(
            etree.tostring(
                plugin,
                pretty_print=True,
                encoding="utf-8"
            )
        )
        pluginfh.close()
        self.log_info(session,
                      "Database configured in {0} registered with Cheshire3 "
                      "Server {1}".format(file_path, self.id))

    def unregister_databaseConfig(self, session, identifier):
        """Unregister a Cheshire3 Database.

        Unregister a Cheshire3 :py:class:`~cheshire3.baseObjects.Database` from
        the :py:class:`~cheshire3.baseObjects.Server`.

        This process tells the :py:class:`~cheshire3.baseObjects.Server` that
        it should drop the configuration(s) for the specified
        `~cheshire3.baseObjects.Database`.
        """
        # Try to do this by writing config plugin file if possible
        serverDefaultPath = self.get_path(session,
                                          'defaultPath',
                                          cheshire3Root
                                          )
        userSpecificPath = os.path.join(os.path.expanduser('~'),
                                        '.cheshire3-server'
                                        )
        pluginPath = os.path.join('configs',
                                  'databases',
                                  '{0}.xml'.format(identifier)
                                  )
        try:
            os.remove(os.path.join(userSpecificPath, pluginPath))
        except OSError:
            # File doesn't exist
            # Try server plugin directory
            try:
                os.remove(os.path.join(serverDefaultPath, pluginPath))
            except OSError:
                # File doesn't exist, or insufficient permission
                if os.path.exists(os.path.join(serverDefaultPath, pluginPath)):
                    msg = ("Insufficient write permissions for Server's "
                           "Database plugin directory"
                           )
                else:
                    msg = ("No Database plugin file for Database {0}"
                           "".format(identifier)
                           )
                self.log_critical(session, msg)
                raise FileSystemException(msg)

        self.log_info(session,
                      "Database {0} unregistered from Cheshire3 "
                      "Server {1}".format(identifier, self.id)
                      )


# Set up ElementMaker for Cheshire3 config namespace
E = ElementMaker(namespace=CONFIG_NS, nsmap={None: CONFIG_NS})
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  Source code for cheshire3.resultSetStore

from __future__ import absolute_import

import os
import sys
import commands
import string
import time
import types
import struct

from cheshire3.configParser import C3Object
from cheshire3.baseObjects import ResultSetStore
from cheshire3.baseStore import BdbStore
from cheshire3.resultSet import SimpleResultSet, SimpleResultSetItem
from cheshire3.exceptions import ConfigFileException
from cheshire3 import dynamic


NumTypes = [types.IntType, types.LongType]


class SimpleResultSetStore(ResultSetStore):

    storeHash = {}
    storeHashReverse = {}
    databaseHash = {}
    databaseHashReverse = {}

    _possiblePaths = {
        'recordStoreHash': {
            'docs': ("List of recordStore identifiers. "
                     "Maps from position in list to int stored.")
        },
        'databaseHash': {
            'docs': ("List of database identifiers. "
                     "Maps from position in list to int stored.")
        }
    }

    def __init__(self, session, config, parent):
        ResultSetStore.__init__(self, session, config, parent)
        rsh = self.get_path(session, 'recordStoreHash')
        if rsh:
            wds = rsh.split()
            for w in range(len(wds)):
                self.storeHash[long(w)] = wds[w]
                self.storeHashReverse[wds[w]] = long(w)
        dbsh = self.get_path(session, 'databaseHash')
        if dbsh:
            wds = dbsh.split()
            for w in range(len(wds)):
                self.databaseHash[long(w)] = wds[w]
                self.databaseHashReverse[wds[w]] = long(w)

    def create_resultSet(self, session, rset=None):
        id = self.generate_id(session)
        if (not rset):
            # Create a place holder with no information
            expires = self.generate_expires(session, rset)
            if expires:
                md = {'expires': expires}
            else:
                md = {}
            self.store_data(session, id, "", md)
            self.commit_storing(session)
        else:
            rset.id = id
            self.store_resultSet(session, rset)
        return id

    def fetch_resultSet(self, session, id):
        data = self.fetch_data(session, id)
        if (data):
            (cl, srlz) = data.split('||', 1)
            rset = dynamic.buildObject(session, cl, [])
            rset.deserialise(session, srlz)
            return rset
        else:
            return SimpleResultSet(session, [], id)

    def store_resultSet(self, session, rset):
        # Serialise resultSet to data + class
        srlz = rset.serialise(session,
                              pickleOk=self.get_setting(session,
                                                        'proxInfo',
                                                        1)
                              )
        cl = '{0}.{1}'.format(rset.__class__.__module__,
                              rset.__class__.__name__)
        data = cl + "||" + srlz
        expires = self.generate_expires(session, rset)
        if expires:
            md = {'expires': expires}
        else:
            md = {}
        self.store_data(session, rset.id, data, md)

    def delete_resultSet(self, session, id):
        self.delete_data(session, id)
        self.commit_storing(session)


[docs]class BdbResultSetStore(SimpleResultSetStore, BdbStore):

    _possibleSettings = {
        'proxInfo': {
            'docs': ("Should the result set store maintain proximity "
                     "information. Defaults to Yes (1), but if this is not "
                     "needed, it is a significant increase in speed to turn "
                     "it off (0)"),
            'type': int
        }
    }

    storeHash = {}
    storeHashReverse = {}
    databaseHash = {}
    databaseHashReverse = {}
    cxn = None
    txn = None

    def __init__(self, session, config, parent):
        self.databaseTypes = ['database', 'expires']
        SimpleResultSetStore.__init__(self, session, config, parent)
        BdbStore.__init__(self, session, config, parent)



class BdbResultSetStore2(BdbResultSetStore):
    pass
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  Source code for cheshire3.preParser

from __future__ import absolute_import

import os
import re
import time
import string
import glob
import httplib
import mimetypes
import tempfile
import hashlib
import subprocess
import lz4

try:
    import cStringIO as StringIO
except ImportError:
    import StringIO

try:
    import cPickle as pickle
except ImportError:
    import pickle

from xml.sax.saxutils import escape
from warnings import warn
from lxml import etree
from lxml import html
from lxml.builder import ElementMaker
from base64 import b64encode, b64decode
from zipfile import ZipFile
from docutils.core import publish_string

# Intra-package imports
from cheshire3.baseObjects import PreParser
from cheshire3.document import StringDocument
from cheshire3.internal import CONFIG_NS
from cheshire3.marc_utils import MARC
from cheshire3.utils import getShellResult, gen_uuid
from cheshire3.exceptions import ConfigFileException, ExternalSystemException,\
    MissingDependencyException


# TODO: All PreParsers should set mimetype, and record in/out mimetype

class TypedPreParser(PreParser):
    _possibleSettings = {
        "inMimeType": {
            'docs': "The mimetype expected for incoming documents"
        },
        "outMimeType": {
            'docs': "The mimetype set on outgoing documents"
        }
    }

    def __init__(self, session, config, parent):
        PreParser.__init__(self, session, config, parent)
        self.inMimeType = self.get_setting(session, 'inMimeType', '')
        self.outMimeType = self.get_setting(session, 'outMimeType', '')


[docs]class NormalizerPreParser(PreParser):
    """ Calls a named Normalizer to do the conversion."""

    _possiblePaths = {
        'normalizer': {
            'docs': "Normalizer identifier to call to do the transformation",
            'required': True
        }
    }

    def __init__(self, session, config, parent):
        PreParser.__init__(self, session, config, parent)
        self.normalizer = self.get_path(session, 'normalizer', None)
        if self.normalizer is None:
            msg = "Normalizer for {0} does not exist.".format(self.id)
            raise ConfigFileException(msg)

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        new = self.normalizer.process_string(session, data)
        return StringDocument(new, self.id, doc.processHistory,
                              mimeType=doc.mimeType, parent=doc.parent,
                              filename=doc.filename)



[docs]class UnicodeDecodePreParser(PreParser):
    """PreParser to turn non-unicode into Unicode Documents.

    A UnicodeDecodePreParser should accept a Document with content encoded in
    a non-unicode character encoding scheme and return a Document with the
    same content decoded to Python's Unicode implementation.
    """

    _possibleSettings = {
        'codec': {
            'docs': 'Codec to use to decode to unicode. Defaults to UTF-8'
        }
    }

    def __init__(self, session, config, parent):
        PreParser.__init__(self, session, config, parent)
        self.codec = self.get_setting(session, 'codec', 'utf-8')

    def process_document(self, session, doc):
        try:
            data = doc.get_raw(session).decode(self.codec)
        except UnicodeDecodeError as e:
            raise e
        return StringDocument(data, self.id, doc.processHistory,
                              mimeType=doc.mimeType, parent=doc.parent,
                              filename=doc.filename)



[docs]class CmdLinePreParser(TypedPreParser):

    _possiblePaths = {
        'executable': {'docs': "Name of the executable to run"},
        'executablePath': {'docs': "Path to the executable"},
        'workingPath': {'docs': 'Path to be in when executing command'}
    }

    _possibleSettings = {
        'commandLine': {
            'docs': """\
Command line to use. %INDOC% is substituted to create a temporary file to
read, and %OUTDOC% is substituted for a temporary file for the process to
write to"""
        }
    }

    def __init__(self, session, config, parent):
        TypedPreParser.__init__(self, session, config, parent)
        exe = self.get_path(session, 'executable', '')
        if not exe:
            msg = "Missing mandatory 'executable' path in {0}".format(self.id)
            raise ConfigFileException(msg)
        tp = self.get_path(session, 'executablePath', '')
        if tp:
            exe = os.path.join(tp, exe)
        cl = self.get_setting(session, 'commandLine', '')
        self.cmd = exe + ' ' + cl
        self.working = self.get_path(session, 'workingPath', '')

    def process_document(self, session, doc):
        cmd = self.cmd
        stdIn = cmd.find('%INDOC%') == -1
        stdOut = cmd.find('%OUTDOC%') == -1
        if not stdIn:
            # Create temp file for incoming data
            if doc.mimeType or doc.filename:
                # Guess our extn~n
                try:
                    suff = mimetypes.guess_extension(doc.mimeType)
                except:
                    suff = ''
                if not suff:
                    suff = mimetypes.guess_extension(doc.filename)
                    if not suff:
                        (foofn, suff) = os.path.splitext(doc.filename)
                if suff:
                    (qq, infn) = tempfile.mkstemp(suff)
                else:
                    (qq, infn) = tempfile.mkstemp()
            else:
                (qq, infn) = tempfile.mkstemp()

            os.close(qq)
            fh = open(infn, 'w')
            fh.write(doc.get_raw(session))
            fh.close()
            cmd = cmd.replace("%INDOC%", infn)
        if not stdOut:
            # Create temp file to outgoing data
            if self.outMimeType:
                # Guess our extn~n
                suff = mimetypes.guess_extension(self.outMimeType)
                (qq, outfn) = tempfile.mkstemp(suff)
            else:
                (qq, outfn) = tempfile.mkstemp()
            cmd = cmd.replace("%OUTDOC%", outfn)
            os.close(qq)

        if self.working:
            old = os.getcwd()
            os.chdir(self.working)
        else:
            old = ''

        if stdIn:
            pipe = subprocess.Popen(cmd, bufsize=0, shell=True,
                                    stdin=subprocess.PIPE,
                                    stdout=subprocess.PIPE,
                                    stderr=subprocess.PIPE)
            pipe.stdin.write(doc.get_raw(session))
            pipe.stdin.close()
            result = pipe.stdout.read()
            pipe.stdout.close()
            pipe.stderr.close()
            del pipe
        else:
            # Result will read stdout+err regardless
            result = getShellResult(cmd)
            os.remove(infn)
            if not stdOut:
                if os.path.exists(outfn) and os.path.getsize(outfn) > 0:
                    fh = open(outfn)
                else:
                    # Command probably appended something to the filename
                    # Annoying! Have to glob for it
                    matches = glob.glob(outfn + "*")
                    # Or maybe ignored absolute path and put it in pwd...
                    matches2 = glob.glob(os.path.split(outfn)[-1] + '*')
                    for m in matches + matches2:
                        if os.path.getsize(m) > 0:
                            fh = open(m)
                            break
                try:
                    try:
                        result = fh.read()
                    except:
                        msg = '{0}: {1}'.format(cmd, result)
                        raise ExternalSystemException(msg)
                    else:
                        fh.close()
                finally:
                    os.remove(outfn)
                    try:
                        # Clean up when data written elsewhere
                        os.remove(fh.name)
                    except OSError:
                        pass
        if old:
            os.chdir(old)
        mt = self.outMimeType
        if not mt:
            mt = doc.mimeType
        return StringDocument(result, self.id, doc.processHistory,
                              mimeType=mt, parent=doc.parent,
                              filename=doc.filename)



[docs]class FileUtilPreParser(TypedPreParser):
    """Call 'file' util to find out the current type of file."""

    def __init__(self, session, config, parent):
        TypedPreParser.__init__(self, session, config, parent)
        warn(
            '{0} is deprecated in favour of objects available from the'
            'cheshire3.formats package.'.format(self.__class__.__name__),
            DeprecationWarning,
            stacklevel=6
        )

    def process_document(self, session, doc):
        cmd = "file -i -b %INDOC%"
        (qq, infn) = tempfile.mkstemp()
        os.close(qq)
        fh = open(infn, 'w')
        fh.write(doc.get_raw(session))
        fh.close()
        cmd = cmd.replace("%INDOC%", infn)
        res = getShellResult(cmd)
        mt = res.strip()
        if mt.find(';') > -1:
            bits = mt.split(';')
            mt = bits[0]
            for b in bits[1:]:
                # just stuff them on doc for now
                (type, value) = b.split('=')
                setattr(doc, type, value)

        if mt == "text/plain":
            # Might be sgml, xml, text etc
            res = getShellResult("file -b {0}".format(infn))
            mt2 = res.strip()
            if mt2 == "exported SGML document text":
                mt = "text/sgml"
            elif mt2 == "XML document text":
                mt = "text/xml"
            # Others include java, etc. but not very useful to us
        doc.mimeType = mt
        doc.processHistory.append(self.id)
        return doc



[docs]class MagicRedirectPreParser(TypedPreParser):
    """Map to appropriate PreParser based on incoming MIME type."""

    def _handleLxmlConfigNode(self, session, node):
        # Handle config in the form:
        # <hash>
        #     <object mimeType="" ref=""/>
        #     ...
        # </hash>
        if node.tag in ['hash', '{%s}hash' % CONFIG_NS]:
            for c in node.iterchildren(tag=etree.Element):
                if c.tag in ['object', '{%s}object' % CONFIG_NS]:
                    mt = c.attrib['mimeType']
                    ref = c.attrib['ref']
                    self.mimeTypeHash[mt] = ref

    def _handleConfigNode(self, session, node):
        # Handle config in the form:
        # <hash>
        #     <object mimeType="" ref=""/>
        #     ...
        # </hash>
        if node.localName == "hash":
            for c in node.childNodes:
                if c.nodeType == elementType and c.localName == "object":
                    mt = c.getAttributeNS(None, 'mimeType')
                    ref = c.getAttributeNS(None, 'ref')
                    self.mimeTypeHash[mt] = ref

    def __init__(self, session, config, parent):
        self.mimeTypeHash = {
            "application/x-gzip": "GunzipPreParser",
            "application/postscript": "PsPdfPreParser",
            "application/pdf": "PdfXmlPreParser",
            "text/html": "HtmlSmashPreParser",
            "text/plain": "TxtToXmlPreParser",
            "text/prs.fallenstein.rst": "RstToXmlPreParser",
            "text/sgml": "SgmlPreParser",
            "application/x-bzip2": "BzipPreParser",
            "application/zip": "ZIPToMETSPreParser",
            ("application/vnd.openxmlformats-officedocument."
             "wordprocessingml.document"): "ZIPToMETSPreParser",    # Word
            ("application/vnd.openxmlformats-officedocument."
             "presentationml.presentation"): "ZIPToMETSPreParser",  # PPT
            ("application/vnd.openxmlformats-officedocument."
             "spreadsheetml.sheet"): "ZIPToMETSPreParser",          # Excel
            ("application/vnd.oasis.opendocument."
             "text"): "ZIPToMETSPreParser",             # ODF Text
            ("application/vnd.oasis.opendocument."
             "presentation"): "ZIPToMETSPreParser",     # ODF Presentation
            ("application/vnd.oasis.opendocument."
             "spreadsheet"): "ZIPToMETSPreParser",      # ODF Spreadsheet(s)
            ("application/vnd.oasis.opendocument."
             "graphics"): "ZIPToMETSPreParser"          # ODF Graphic
            # "application/x-zip": "single zip preparser ?"
        }

        # Now override from config in init:
        TypedPreParser.__init__(self, session, config, parent)

    def process_document(self, session, doc):
        mt = doc.mimeType
        # Need Database from which to fetch potentially custom PreParsers
        db = session.server.get_object(session, session.database)
        if not mt:
            # Nasty kludge - use FileUtilPreParser to determine MIME type
            fu = db.get_object(session, 'FileUtilPreParser')
            doc2 = fu.process_document(session, doc)
            mt = doc2.mimeType
            if not mt and doc.filename:
                # Try and guess from filename
                mts = mimetypes.guess_type(doc.filename)
                if mts and mts[0]:
                    mt = mts[0]
        if mt in self.mimeTypeHash or "*" in self.mimeTypeHash:
            if mt not in self.mimeTypeHash:
                # There is a * mime-type
                # Something to be done for any unmatched type
                mt = '*'
            redirect = db.get_object(session, self.mimeTypeHash[mt])
            if isinstance(redirect, PreParser):
                return redirect.process_document(session, doc)
            else:
                # Only other thing it could legitimately be is workflow
                return redirect.process(session, doc)
        else:
            # Return unaltered Document
            # It may be that it is already the desired mime-type (e.g. XML)
            return doc


# --- HTML PreParsers ---


[docs]class HtmlSmashPreParser(PreParser):
    """ Attempts to reduce HTML to its raw text """

    def __init__(self, session, config, parent):
        PreParser.__init__(self, session, config, parent)
        self.body = re.compile('<body(.*?)</body>', re.S | re.I)
        self.tagstrip = re.compile('<[^>]+>')
        self.title = re.compile('<title[^>]*>(.+?)</title>', re.S | re.I)
        self.script = re.compile('<script(.*?)</script>', re.S | re.I)
        self.style = re.compile('<style(.*?)</style>', re.S | re.I)
        self.comment = re.compile('<!--(.*?)-->', re.S | re.I)

    def process_document(self, session, doc):
        data = self.script.sub('', doc.get_raw(session))
        data = self.style.sub('', data)
        data = self.comment.sub('', data)
        tm = self.title.search(data)
        if tm:
            title = data[tm.start():tm.end()]
        else:
            title = ""
        m = self.body.search(data)
        if m:
            body = data[m.start():m.end()]
        else:
            body = data
        text = self.tagstrip.sub(' ', body)
        text = text.replace('<', '&lt;')
        text = text.replace('>', '&gt;')
        text = text.replace("&nbsp;", ' ')
        text = text.replace("&nbsp", ' ')
        l = text.split()
        text = ' '.join(l)
        data = "<html><head>%s</head><body>%s</body></html>" % (title, text)
        return StringDocument(data, self.id, doc.processHistory,
                              mimeType=doc.mimeType, parent=doc.parent,
                              filename=doc.filename)



class HtmlFixupPreParser(PreParser):
    """Attempt to fix up HTML to make it complete and parseable XML.

    Uses the lxml.html package so as to preserve as much of the intended
    structure as possible.
    """

    def process_document(self, session, doc):
        root = html.document_fromstring(doc.get_raw(session))
        try:
            # Remove any xmlns to avoid duplication, and hence failed parsing
            del root.attrib['xmlns']
        except KeyError:
            pass
        data = etree.tostring(root)
        return StringDocument(data, self.id, doc.processHistory,
                              mimeType=doc.mimeType, parent=doc.parent,
                              filename=doc.filename)


[docs]class RegexpSmashPreParser(PreParser):
    """Strip, replace or keep only data which matches a given regex."""

    _possibleSettings = {
        'char': {
            'docs': """\
Character(s) to replace matches in the regular expression with. Defaults to
empty string (i.e. strip matches)"""
        },
        'regexp': {
            'docs': "Regular expression to match in the data.",
            'required': True
        },
        'keep': {
            'docs': """\
Should instead keep only the matches. Boolean, defaults to False""",
            'type': int,
            'options': "0|1"
        }
    }

    def __init__(self, session, config, parent):
        PreParser.__init__(self, session, config, parent)
        char = self.get_setting(session, 'char')
        regex = self.get_setting(session, 'regexp')
        self.keep = self.get_setting(session, 'keep')
        if regex:
            self.regexp = re.compile(regex, re.S)
        if char:
            self.char = char
        else:
            self.char = ''

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        if self.keep:
            l = self.regexp.findall(data)
            if l and l[0] and type(l[0]) == tuple:
                r = []
                for e in l:
                    r.append(e[0])
                l = r
            d2 = self.char.join(l)
        else:
            d2 = self.regexp.sub(self.char, data)
        return StringDocument(d2, self.id, doc.processHistory,
                              mimeType=doc.mimeType, parent=doc.parent,
                              filename=doc.filename)



try:
    import tidy
except ImportError:
    # Gracefully degrade functionality

    class HtmlTidyPreParser(PreParser):

        def __init__(self, session, config, parent):
            raise MissingDependencyException(self.__class__.__name__,
                                             "tidy")

else:
[docs]    class HtmlTidyPreParser(PreParser):
        """Uses TidyLib to turn HTML into XHTML for parsing."""

        def process_document(self, session, doc):
            d = tidy.parseString(doc.get_raw(session),
                                 output_xhtml=1,
                                 add_xml_decl=0,
                                 tidy_mark=0,
                                 indent=0)
            return StringDocument(str(d), self.id, doc.processHistory,
                                  mimeType=doc.mimeType, parent=doc.parent,
                                  filename=doc.filename)


# --- Not Quite Xml PreParsers ---


[docs]class SgmlPreParser(PreParser):
    """ Convert SGML into XML """
    entities = {}
    emptyTags = []
    doctype_re = None
    attr_re = None
    elem_re = None
    amp_re = None
    inMimeType = "text/sgml"
    outMimeType = "text/xml"

    _possibleSettings = {
        'emptyElements': {
            'docs': '''\
Space separated list of empty elements in the SGML to turn into empty XML
elements.'''
        }
    }

    def __init__(self, session, config, parent):
        PreParser.__init__(self, session, config, parent)
        self.doctype_re = (re.compile('<!DOCTYPE\s+?(.+?)["\'](.+?)["\']>'))
        self.attr_re = re.compile(
            ' ([a-zA-Z0-9_]+)[ ]*=[ ]*([-:_.a-zA-Z0-9]+)([ >])'
        )
        self.pi_re = re.compile("<\?(.*?)\?>")
        self.elem_re = re.compile('(<[/]?)([a-zA-Z0-9_]+)')
        self.amp_re = re.compile('&(\s)')
        taglist = self.get_setting(session, 'emptyElements')
        if taglist:
            self.emptyTags = taglist.split()

    def _loneAmpersand(self, match):
        # Fix unencoded ampersands
        return '&amp;%s' % match.group(1)

    def _lowerElement(self, match):
        # Make all tags lowercase
        #return match.groups()[0] + match.groups()[1].lower()
        return "%s%s" % (match.group(1), match.group(2).lower())

    def _attributeFix(self, match):
        # Fix messy attribute values
        # - lowercase attribute names
        # - remove spurious whitespace
        # - quote unquoted values
        #return match.groups()[0].lower() + '="' + match.groups()[1] + '"'
        return ' %s="%s"%s' % (match.group(1).lower(),
                               match.group(2),
                               match.group(3))

    def _emptyElement(self, match):
        # Make empty elements sefl-closing
        return "<%s/>" % (match.group(1))

    def process_document(self, session, doc):
        txt = doc.get_raw(session)
        txt = txt.replace('\n', ' ')
        txt = txt.replace('\r', ' ')
        for x in range(9, 14):
            txt = txt.replace('&#%d;' % (x), ' ')
        txt = self.doctype_re.sub('', txt)
        for e in self.entities.keys():
            txt = txt.replace("&%s;" % (e), self.entities[e])
        txt = self.amp_re.sub(self._loneAmpersand, txt)
        txt = txt.replace('&<', '&amp;<')
        txt = self.attr_re.sub(self._attributeFix, txt)
        txt = self.elem_re.sub(self._lowerElement, txt)
        for t in self.emptyTags:
            empty_re = re.compile('<(%s( [^>/]+)?)[\s/]*>' % t)
            txt = empty_re.sub(self._emptyElement, txt)
        # strip processing instructions.
        txt = self.pi_re.sub('', txt)

        return StringDocument(txt, self.id, doc.processHistory,
                              mimeType=doc.mimeType, parent=doc.parent,
                              filename=doc.filename)



[docs]class AmpPreParser(PreParser):
    """Escape lone ampersands in otherwise XML text."""
    entities = {}

    def __init__(self, session, config, parent):
        PreParser.__init__(self, session, config, parent)
        self.amp_re = re.compile('&([^\s;]*)(\s|$)')
        self.entities = {}

    def _loneAmpersand(self, match):
        # Fix unencoded ampersands
        return '&amp;%s ' % match.group(1)

    def process_document(self, session, doc):
        txt = doc.get_raw(session)
        for e in self.entities.keys():
            txt = txt.replace("&%s;" % (e), self.entities[e])
        txt = self.amp_re.sub(self._loneAmpersand, txt)
        return StringDocument(txt, self.id, doc.processHistory,
                              mimeType=doc.mimeType, parent=doc.parent,
                              filename=doc.filename)


# --- MARC PreParsers ---


[docs]class MarcToXmlPreParser(PreParser):
    """ Convert MARC into MARCXML """
    inMimeType = "application/marc"
    outMimeType = "text/xml"

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        m = MARC(data)
        return StringDocument(m.toMARCXML(), self.id, doc.processHistory,
                              mimeType='text/xml', parent=doc.parent,
                              filename=doc.filename)



[docs]class MarcToSgmlPreParser(PreParser):
    """ Convert MARC into Cheshire2's MarcSgml """
    inMimeType = "application/marc"
    outMimeType = "text/sgml"

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        m = MARC(data)
        return StringDocument(m.toSGML(), self.id, doc.processHistory,
                              mimeType='text/sgml', parent=doc.parent,
                              filename=doc.filename)


# --- Raw Text PreParsers ---


[docs]class TxtToXmlPreParser(PreParser):
    """Minimally wrap text in <data> XML tags"""

    inMimeType = "text/plain"
    outMimeType = "text/xml"

    def process_document(self, session, doc):
        txt = doc.get_raw(session)
        txt = escape(txt)
        data = "<data>{0}</data>".format(txt)
        return StringDocument(data, self.id, doc.processHistory,
                              mimeType='text/xml', parent=doc.parent,
                              filename=doc.filename)



class RstToXmlPreParser(PreParser):
    """Convert reStructuredText into Docutils-native XML."""

    inMimeType = "text/prs.fallenstein.rst"
    outMimeType = "application/xml"

    def process_document(self, session, doc):
        rst = doc.get_raw(session)
        data = publish_string(rst, writer_name="xml")
        return StringDocument(data,
                              self.id,
                              doc.processHistory,
                              mimeType=self.outMimeType,
                              parent=doc.parent,
                              filename=doc.filename
                              )


#  --- Compression PreParsers ---


[docs]class PicklePreParser(PreParser):
    """Compress Document content using Python pickle."""

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        string = pickle.dumps(data)
        return StringDocument(string, self.id, doc.processHistory,
                              mimeType='text/pickle', parent=doc.parent,
                              filename=doc.filename)



[docs]class UnpicklePreParser(PreParser):
    """Decompress Document content using Python pickle."""

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        string = pickle.loads(data)
        return StringDocument(string, self.id, doc.processHistory,
                              mimeType='text/pickle', parent=doc.parent,
                              filename=doc.filename)


try:
    import gzip
except ImportError:
    # Gracefully degrade functionality

    class GzipPreParser(PreParser):
        """Gzip a not-gzipped document."""
        def __init__(self, session, config, parent):
            raise MissingDependencyException(self.__class__.__name__,
                                             "gzip")

    class GunzipPreParser(PreParser):
        """Gunzip a gzipped document."""
        def __init__(self, session, config, parent):
            raise MissingDependencyException(self.__class__.__name__,
                                             "gzip")

else:
[docs]    class GzipPreParser(PreParser):
        """Gzip a not-gzipped document."""
        inMimeType = ""
        outMimeType = ""

        def __init__(self, session, config, parent):
            PreParser.__init__(self, session, config, parent)
            self.compressLevel = self.get_setting(session, "compressLevel", 1)

        def process_document(self, session, doc):
            outDoc = StringIO.StringIO()
            zfile = gzip.GzipFile(mode='wb', fileobj=outDoc,
                                  compresslevel=self.compressLevel)
            zfile.write(doc.get_raw(session))
            zfile.close()
            l = outDoc.tell()
            outDoc.seek(0)
            data = outDoc.read(l)
            outDoc.close()
            return StringDocument(data, self.id, doc.processHistory,
                                  parent=doc.parent, filename=doc.filename)

    # This comment needed for validation by PEP8 validator


[docs]    class GunzipPreParser(PreParser):
        """Gunzip a gzipped document."""
        inMimeType = ""
        outMimeType = ""

        def process_document(self, session, doc):
            buff = StringIO.StringIO(doc.get_raw(session))
            zfile = gzip.GzipFile(mode='rb', fileobj=buff)
            data = zfile.read()
            zfile.close()
            buff.close()
            del zfile
            del buff
            return StringDocument(data, self.id, doc.processHistory,
                                  parent=doc.parent, filename=doc.filename)


try:
    import bz2
except ImportError:
    # Gracefully degrade functionality

    class Bzip2PreParser(PreParser):
        """Unzip a bz2 zipped document."""
        def __init__(self, session, config, parent):
            raise MissingDependencyException(self.__class__.__name__,
                                             "bzip2")

else:
    class Bzip2PreParser(PreParser):
        """Unzip a bz2 zipped document."""
        def process_document(self, session, doc):
            bzdata = doc.get_raw(session)
            data = bz2.decompress(bzdata)
            return StringDocument(data, self.id, doc.processHistory,
                                  parent=doc.parent, filename=doc.filename)


[docs]class B64EncodePreParser(PreParser):
    """Encode document in Base64."""

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        new = b64encode(data)
        return StringDocument(new, self.id, doc.processHistory,
                              parent=doc.parent, filename=doc.filename)



[docs]class B64DecodePreParser(PreParser):
    """Decode document from Base64."""

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        new = b64decode(data)
        return StringDocument(new, self.id, doc.processHistory,
                              parent=doc.parent, filename=doc.filename)



class LZ4CompressPreParser(PreParser):
    """Compress data using the lz4 algorithm."""

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        new = lz4.compress(data)
        return StringDocument(new, self.id, doc.processHistory,
                              parent=doc.parent, filename=doc.filename)


class LZ4DecompressPreParser(PreParser):
    """Decompress lz4 compressed data."""

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        new = lz4.decompress(data)
        return StringDocument(new, self.id, doc.processHistory,
                              parent=doc.parent, filename=doc.filename)


# --- Nasty OpenOffice PreParser ---

class UrlPreParser(PreParser):
    """Abstract Base Class for PreParsers that use OpenOffice.

    DEPRECATED: see cheshire3.formats sub-package instead
    """

    _possiblePaths = {
        'remoteUrl': {
            'docs': 'URL at which the OpenOffice handler is listening'
        }
    }

    def _post_multipart(self, host, selector, fields, files):
        content_type, body = self._encode_multipart_formdata(fields, files)
        h = httplib.HTTPConnection(host)
        headers = {'content-type': content_type}
        h.request('POST', selector, body, headers)
        resp = h.getresponse()
        return resp.read()

    def _encode_multipart_formdata(self, fields, files):
        BOUNDARY = '----------ThIs_Is_tHe_bouNdaRY_$'
        CRLF = '\r\n'
        L = []
        for (key, value) in fields:
            L.append('--' + BOUNDARY)
            L.append('Content-Disposition: form-data; name="%s"' % key)
            L.append('')
            L.append(value)
        for (key, filename, value) in files:
            L.append('--' + BOUNDARY)
            L.append(
                'Content-Disposition: form-data; name="%s"; filename="%s"' %
                (key, filename)
            )
            L.append('Content-Type: %s' % self._get_content_type(filename))
            L.append('')
            L.append(value)
        L.append('--' + BOUNDARY + '--')
        L.append('')
        body = CRLF.join(L)
        content_type = 'multipart/form-data; boundary=%s' % BOUNDARY
        return content_type, body

    def _get_content_type(self, filename):
        return mimetypes.guess_type(filename)[0] or 'application/octet-stream'

    def _send_request(self, session, data=None):
        url = self.get_path(session, 'remoteUrl')
        if (url[:7] == "http://"):
            url = url[7:]
        hlist = url.split('/', 1)
        host = hlist[0]
        if (len(hlist) == 2):
            selector = hlist[1]
        else:
            selector = ""
        # TODO:  Remove dependency
        fields = ()
        files = [("file", "foo.doc", data)]
        return self._post_multipart(host, selector, fields, files)


class OpenOfficePreParser(UrlPreParser):
    """Use OpenOffice server to convert documents into OpenDocument XML """

    inMimeType = ""
    outMimeType = "text/xml"

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        try:
            xml = self._send_request(session, data)
        except:
            xml = "<error/>"
        return StringDocument(xml, self.id, doc.processHistory,
                              mimeType='text/xml', parent=doc.parent,
                              filename=doc.filename)


[docs]class PrintableOnlyPreParser(PreParser):
    """Replace or Strip non printable characters."""

    inMimeType = "text/*"
    outMimeType = "text/plain"

    _possibleSettings = {
        'strip': {
            'docs': """\
Should the preParser strip the characters or replace with numeric character \
entities (default)""",
            'type': int,
            'options': "0|1"
        }
    }

    def __init__(self, session, config, parent):
        PreParser.__init__(self, session, config, parent)
        self.asciiRe = re.compile('([\x7b-\xff])')
        self.nonxmlRe = re.compile('([\x00-\x08]|[\x0E-\x1F]|[\x0B\x0C\x1F])')
        self.strip = self.get_setting(session, 'strip', 0)

    def process_document(self, session, doc):
        """Strip any non printable characters."""
        data = doc.get_raw(session)
        # This is bizarre, but otherwise:
        # UnicodeDecodeError: 'ascii' codec can't decode byte ...
        if isinstance(data, unicode):
            data = data.replace(u"\xe2\x80\x9c", u'&quot;')
            data = data.replace(u"\xe2\x80\x9d", u'&quot;')
            data = data.replace(u"\xe2\x80\x9e", u'&quot;')
            data = data.replace(u"\xe2\x80\x93", u'-')
            data = data.replace(u"\xe2\x80\x98", u"'")
            data = data.replace(u"\xe2\x80\x99", u"'")
            data = data.replace(u"\xe2\x80\x9a", u",")
            data = data.replace(u"\x99", u"'")
            data = data.replace(u'\xa0', u' ')
        else:
            data = data.replace("\xe2\x80\x9c", '&quot;')
            data = data.replace("\xe2\x80\x9d", '&quot;')
            data = data.replace("\xe2\x80\x9e", '&quot;')
            data = data.replace("\xe2\x80\x93", '-')
            data = data.replace("\xe2\x80\x98", "'")
            data = data.replace("\xe2\x80\x99", "'")
            data = data.replace("\xe2\x80\x9a", ",")
            data = data.replace("\x99", "'")
            data = data.replace('\xa0', ' ')
        data = self.nonxmlRe.sub(' ', data)
        if self.strip:
            new = self.asciiRe.sub('', data)
        else:
            fn = lambda x: "&#%s;" % ord(x.group(1))
            new = self.asciiRe.sub(fn, data)
        return StringDocument(new, self.id, doc.processHistory,
                              mimeType=doc.mimeType, parent=doc.parent,
                              filename=doc.filename)



[docs]class CharacterEntityPreParser(PreParser):
    """Change named and broken entities to numbered.

    Transform latin-1 and broken character entities into numeric character
    entities. eg
    &amp;something; --> &amp;#123;
    """

    def __init__(self, session, config, parent):
        PreParser.__init__(self, session, config, parent)
        self.numericalEntRe = re.compile('&(\d+);')
        self.fractionRe = re.compile('&frac(\d)(\d);')
        self.invalidRe = re.compile('&#(\d|[0-2]\d|3[01]);')
        self.start = 160
        self.otherEntities = {
            "quot": '#34',
            "amp": '#38',
            "lt": '#60',
            "gt": '#62',
            "trade": '#8482',
            "OElig": '#338',
            "oelig": '#339',
            "Scaron": '#352',
            "scaron": '#353',
            "Yuml": '#376',
            "circ": '#710',
            "tilde": '#732',
            "ensp": '#8194',
            "emsp": '#8195',
            "thinsp": '#8201',
            "zwnj": '#8204',
            "zwj": '#8205',
            "lrm": '#8206',
            "rlm": '#8207',
            "ndash": '#8211',
            "mdash": '#8212',
            "lsquo": '#8216',
            "rsquo": '#8217',
            "sbquo": '#8218',
            "ldquo": '#8220',
            "rdquo": '#8221',
            "bdquo": '#8222',
            "dagger": '#8224',
            "Dagger": '#8225',
            "permil": '#8240',
            "lsaquo": '#8249',
            "rsaquo": '#8250',
            "euro": '#8364',
            "rdquo": '#34',
            "lsquo": '#34',
            "rsquo": '#34',
            "half": '#189',
            "ast": '#8727'
        }
        self.inane = {
            "apos": "'",
            "hellip": '...',
            "ldquo": '',
            "lsqb": '[',
            "rsqb": ']',
            "sol": '\\',
            "commat": '@',
            "plus": '+',
            "percnt": '%'
        }

        self.preEntities = {
            "OUML;": "Ouml",
            "UUML": "Uuml",
            "AELIG": "AElig",
            "Aelig": "AElig"
        }
        self.entities = ['nbsp', 'iexcl', 'cent', 'pound', 'curren', 'yen',
                         'brvbar', 'sect', 'uml', 'copy', 'ordf', 'laquo',
                         'not', 'shy', 'reg', 'macr', 'deg', 'plusmn',
                         'sup2', 'sup3', 'acute', 'micro', 'para', 'middot',
                         'cedil', 'sup1', 'ordm', 'raquo', 'frac14', 'frac12',
                         'frac34', 'iquest', 'Agrave', 'Aacute', 'Acirc',
                         'Atilde', 'Auml', 'Aring', 'AElig', 'Ccedil',
                         'Egrave', 'Eacute', 'Ecirc', 'Euml', 'Igrave',
                         'Iacute', 'Icirc', 'Iuml', 'ETH', 'Ntilde', 'Ograve',
                         'Oacute', 'Ocirc', 'Otilde', 'Ouml', 'times',
                         'Oslash', 'Ugrave', 'Uacute', 'Ucirc', 'Uuml',
                         'Yacute', 'THORN', 'szlig', 'agrave', 'aacute',
                         'acirc', 'atilde', 'auml', 'aring', 'aelig',
                         'ccedil', 'egrave', 'eacute', 'ecirc', 'euml',
                         'igrave', 'iacute', 'icirc', 'iuml', 'eth', 'ntilde',
                         'ograve', 'oacute', 'ocirc', 'otilde', 'ouml',
                         'divide', 'oslash', 'ugrave', 'uacute', 'ucirc',
                         'uuml', 'yacute', 'thorn', 'yuml']

    def process_document(self, session, doc):
        txt = doc.get_raw(session)
        # Replace entities that can be represented with simple chars
        for (fromEnt, toEnt) in self.inane.iteritems():
            txt = txt.replace("&%s;" % fromEnt, toEnt)
        # Fix some common mistakes
        for (fromEnt, toEnt) in self.preEntities.iteritems():
            txt = txt.replace("&%s;" % fromEnt, "&%s;" % toEnt)
        # Fix straight forward entites
        for (s, enty) in enumerate(self.entities):
            txt = txt.replace("&%s;" % enty, "&#%s;" % (160 + s))
        # Fix additional random entities
        for (fent, totxt) in self.otherEntities.iteritems():
            txt = txt.replace("&%s;" % fent, "&%s;" % totxt)
        # Add missing # in &123;

        def hashed(mo):
            return '&#%s;' % mo.group(1)

        txt = self.numericalEntRe.sub(hashed, txt)
        # Fix made up fraction entities. (?)

        def fraction(mo):
            return '%s&#8260;%s' % (mo.group(1), mo.group(2))

        txt = self.fractionRe.sub(fraction, txt)
        # Kill remaining invalid character entities
        txt = self.invalidRe.sub('', txt)
        return StringDocument(txt, self.id, doc.processHistory,
                              mimeType=doc.mimeType, parent=doc.parent,
                              filename=doc.filename)



class DataChecksumPreParser(PreParser):
    """Checksum Document data and add to Document metadata."""

    _possibleSettings = {
        'sumType': {
            'docs': "Type of checkSum to carry out.",
            'type': str,
            'default': 'md5'
        }
    }

    def __init__(self, session, config, parent):
        PreParser.__init__(self, session, config, parent)
        self.sumType = self.get_setting(session, 'sumType', 'md5')
        try:
            hashlib.new(self.sumType)
        except ValueError as e:
            raise ConfigFileException(str(e))

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        h = hashlib.new(self.sumType)
        h.update(data)
        md = {
            self.sumType: {
                'hexdigest': h.hexdigest(),
                'analysisDateTime': time.strftime('%Y-%m-%dT%H:%M:%S%Z')
            }
        }
        try:
            doc.metadata['checksum'].update(md)
        except KeyError:
            doc.metadata['checksum'] = md
        doc.processHistory.append(self.id)
        return doc


class METSWrappingPreParser(TypedPreParser):
    """PreParser to wrap any Document content in METS XML."""

    def __init__(self, session, config, parent):
        TypedPreParser.__init__(self, session, config, parent)
        # Over-ride if missing outgoing mime-type
        if not self.outMimeType:
            self.outMimeType = 'application/xml'

    def _get_metsWrapper(self, doc):
        # Get a generic METS wrapper for the given Document
        # Find/Generate identifiers and labels
        objid = gen_uuid()
        # Set up METS root and header
        mets = METS.mets(
            {'ID': '/'.join([objid, 'mets']),
             'OBJID': objid,
             'TYPE': 'ZIPFILE'
             },
            METS.metsHdr(
                {'ID': '/'.join([objid, 'metsHdr']),
                 'CREATEDDATE': time.strftime('%Y-%m-%dT%H:%M:%S%Z')
                 },
                METS.agent(
                    {'ROLE': "CREATOR",
                     'TYPE': "OTHER",
                     'OTHERTYPE': 'SOFTWARE'
                     },
                    METS.name("Cheshire3"),
                    METS.note(
                        "METS instance was created by a Cheshire3 object"
                        " of type {0} identified as {1}"
                        "".format(type(self).__name__, self.id)
                    )
                )
            ),
            METS.dmdSec(),
            METS.amdSec(),
            METS.fileSec(
                METS.fileGrp({'ID': '/'.join([objid, 'fileGrp', '0001'])})
            )
        )
        # Set a human readable label if possible
        if doc.filename:
            mets.set("LABEL", os.path.abspath(doc.filename))
        elif doc.id:
            mets.set("LABEL", doc.id)
        return mets

    def _get_metsFile(self, identifier, rawdata, size=0, mimeType=""):
        # Get a METS file element for the given data
        file_ = METS.file({'ID': identifier,
                           }
                          )
        # Create a METS FContent element
        FContent = METS.FContent()
        file_.append(FContent)
        # Try to set size
        if size:
            file_.attrib["SIZE"] = str(size)
        else:
            file_.attrib["SIZE"] = str(len(rawdata))
        # Attempt to add the MIME-Type
        if mimeType == "text/xml":
            # Fix broken MIME-Type
            file_.attrib['MIMETYPE'] = 'application/xml'
        elif mimeType:
            file_.attrib['MIMETYPE'] = mimeType
        # Add the content as either XML or binary (Base 64) data
        try:
            # Attempt to parse file content as XML
            xmldata = etree.fromstring(rawdata)
        except etree.XMLSyntaxError:
            # Encode as Base64
            FContent.append(METS.binData(b64encode(rawdata)))
        else:
            FContent.append(METS.xmlData(xmldata))
        return file_

    def process_document(self, session, doc):
        global METS_NAMESPACES
        mets = self._get_metsWrapper(doc)
        objid = mets.get("OBJID")
        # Get the fileSec element
        fileGrp = mets.xpath('/mets:mets/mets:fileSec/mets:fileGrp[1]',
                             namespaces=METS_NAMESPACES)[0]
        file_ = self._get_metsFile(
            '/'.join([objid,
                      mets.attrib.get("LABEL", "file0001")
                      ]),
            doc.get_raw(session),
            doc.byteCount,
            doc.mimeType
        )
        # Append the file element to fileGrp
        fileGrp.append(file_)
        # Update last modification date
        mets.attrib['LASTMODDATE'] = time.strftime('%Y-%m-%dT%H:%M:%S%Z')
        # Serialize METS
        data = etree.tostring(mets, pretty_print=True)
        # Return a Document
        return StringDocument(
            data,
            self.id,
            doc.processHistory,
            self.outMimeType,
            parent=doc.parent,
            filename=doc.filename,
            byteCount=len(data),
            byteOffset=0
        )


class ZIPToMETSPreParser(METSWrappingPreParser):
    """PreParser to process a ZIP file to METS XML.

    As Office Open XML format and OpenDocument format Documents are based on
    ZIP files, this PreParser can also be used to unpack them, and wrap their
    component parts in METS.

    Office Open XML (a.k.a. OpenXML, OOXML) is the name for ECMA 376 office
    file formats used by default in Microsoft Office 2007 onwards (.docx,
    .xlsx , .pptx etc.) It is available as an import/export format in
    LibreOffice, OpenOffice >= 3.2, Google Docs and more.

    """

    def process_document(self, session, doc):
        global METS_NAMESPACES
        mets = self._get_metsWrapper(doc)
        objid = mets.get("OBJID")
        # Get the fileSec element
        fileGrp = mets.xpath('/mets:mets/mets:fileSec/mets:fileGrp[1]',
                             namespaces=METS_NAMESPACES)[0]
        # Make raw data of incoming document file-like
        stringio = StringIO.StringIO(doc.get_raw(session))
        # Read file-like object as a ZIP file
        with ZipFile(stringio, 'r') as zf:
            # Iterate through the zipped files
            for zipinfo in zf.infolist():
                # Attempt to get the MIME-Type
                mts = mimetypes.guess_type(zipinfo.filename)
                if mts and mts[0]:
                    mimeType = mts[0]
                else:
                    mimeType = ""
                file_ = self._get_metsFile(
                    '/'.join([objid, zipinfo.filename]),
                    zf.read(zipinfo),
                    str(zipinfo.file_size),
                    mimeType
                )
                # Append the file element to fileGrp
                fileGrp.append(file_)
        # Update last modification date
        mets.attrib['LASTMODDATE'] = time.strftime('%Y-%m-%dT%H:%M:%S%Z')
        # Serialize METS
        data = etree.tostring(mets, pretty_print=True)
        # Return a Document
        return StringDocument(
            data,
            self.id,
            doc.processHistory,
            self.outMimeType,
            parent=doc.parent,
            filename=doc.filename,
            byteCount=len(data),
            byteOffset=0
        )


# Set up ElementMaker for METS and XLink namespaces
METS_NAMESPACES = {'mets': "http://www.loc.gov/METS/",
                   'xlink': "http://www.w3.org/1999/xlink"
                   }
METS = ElementMaker(namespace=METS_NAMESPACES['mets'],
                    nsmap=METS_NAMESPACES
                    )
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  Source code for cheshire3.parser

import cStringIO
import StringIO

from xml.sax import make_parser, ErrorHandler, SAXParseException
from xml.sax import InputSource as SaxInput
from xml.dom.minidom import parseString as domParseString
from xml.parsers.expat import ExpatError
from lxml import etree

from cheshire3.baseObjects import Parser
from cheshire3.record import (
    SaxRecord,
    SaxContentHandler,
    DomRecord,
    MinidomRecord,
    MarcRecord
)
from cheshire3.record import LxmlRecord
from cheshire3.utils import nonTextToken
from exceptions import XMLSyntaxError


class BaseParser(Parser):

    def _copyData(self, doc, rec):
        # Utility function to update data on record from document
        rec.id = doc.id
        rec.filename = doc.filename
        rec.tagName = doc.tagName
        rec.processHistory = doc.processHistory
        rec.processHistory.append(self.id)
        if doc.documentStore:
            rec.parent = ('document', doc.documentStore, doc.id)
        elif doc.parent:
            rec.parent = doc.parent


class MinidomParser(BaseParser):
[docs]    """Use default Python Minidom implementation to parse document."""

    def process_document(self, session, doc):
        xml = doc.get_raw(session)
        try:
            dom = domParseString(xml)
        except ExpatError as e:
            raise XMLSyntaxError(e.message)
        rec = MinidomRecord(dom, xml)
        self._copyData(doc, rec)
        return rec


class SaxParser(BaseParser):

[docs]    """Default SAX based parser. Creates SaxRecord."""

    _possibleSettings = {
        'namespaces': {
            'docs': "Enable namespace processing in SAX"
        },
        'stripWhitespace': {
            'docs': "Strip additional whitespace when processing."
        },
        'attrHash': {
            'docs': "Tag/Attribute combinations to include in hash."
        }
    }

    def __init__(self, session, config, parent):
        Parser.__init__(self, session, config, parent)
        self.parser = make_parser()
        self.errorHandler = ErrorHandler()
        self.parser.setErrorHandler(self.errorHandler)
        self.inputSource = SaxInput()
        ch = SaxContentHandler()
        self.contentHandler = ch
        self.parser.setContentHandler(ch)
        self.keepError = 1

        if (self.get_setting(session, 'namespaces')):
            self.parser.setFeature('http://xml.org/sax/features/namespaces',
                                   1)
        p = self.get_setting(session, 'attrHash')
        if (p):
            l = p.split()
            for i in l:
                (a, b) = i.split("@")
                try:
                    ch.hashAttributesNames[a].append(b)
                except:
                    ch.hashAttributesNames[a] = [b]
        if self.get_setting(session, 'stripWhitespace'):
            ch.stripWS = 1

    def process_document(self, session, doc):
        xml = doc.get_raw(session)
        if type(xml) == unicode:
            # SAX parser cannot deal with unicode
            xml = xml.encode('utf-8')
        self.inputSource.setByteStream(cStringIO.StringIO(xml))
        ch = self.contentHandler
        ch.reinit()
        try:
            self.parser.parse(self.inputSource)
        except SAXParseException as e:
            # Splat.  Reset self and reraise
            if self.keepError:
                # Work out path
                path = []
                for l in ch.pathLines:
                    line = ch.currentText[l]
                    elemName = line[2:line.index('{') - 1]
                    path.append("%s[@SAXID='%s']" % (elemName, l))
                self.errorPath = '/'.join(path)
            else:
                ch.reinit()
            raise XMLSyntaxError(str(e))
        rec = SaxRecord(ch.currentText, xml, wordCount=ch.recordWordCount)
        rec.elementHash = ch.elementHash
        rec.byteCount = len(xml)
        self._copyData(doc, rec)
        ch.reinit()
        return rec


class StoredSaxParser(BaseParser):

[docs]
    def process_document(self, session, doc):
        data = doc.get_raw(session)
        data = unicode(data, 'utf-8')
        sax = data.split(nonTextToken)
        if sax[-1][0] == "9":
            line = sax.pop()
            elemHash = pickle.loads(str(line[2:]))
        else:
            elemHash = {}
        rec = SaxRecord(sax)
        rec.elementHash = elemHash
        return rec


class LxmlParser(BaseParser):

[docs]    """ lxml based Parser.  Creates LxmlRecords """

    _possibleSettings = {
        'validateDTD': {
            'docs': ("Validate to DTD while parsing (if a DTD was "
                     "referenced by the Document.)"),
            'type': int,
            'options': "0|1"
        },
        'allowNetwork': {
            'docs': ("Allow network access to look up external documents "
                     "(DTDs etc.)"),
            'type': int,
            'options': "0|1"
        }
    }

    def __init__(self, session, config, parent):
        BaseParser.__init__(self, session, config, parent)
        dtdVal = bool(self.get_setting(session, 'validateDTD', 0))
        noNetwork = not self.get_setting(session, 'allowNetwork', 0)
        self.parser = etree.XMLParser(dtd_validation=dtdVal,
                                      no_network=noNetwork)

    def process_document(self, session, doc):
        # Input must be string or stream
        data = doc.get_raw(session)
        try:
            try:
                et = etree.parse(StringIO.StringIO(data), self.parser)
            except AssertionError:
                data = data.decode('utf8')
                et = etree.parse(StringIO.StringIO(data), self.parser)
        except etree.XMLSyntaxError as e:
            raise XMLSyntaxError(e.message)
        rec = LxmlRecord(et)
        rec.byteCount = len(data)
        self._copyData(doc, rec)
        return rec


class LxmlSchemaParser(Parser):

    pass


class LxmlRelaxNGParser(Parser):
    pass


class LxmlHtmlParser(BaseParser):
[docs]    """lxml based parser for HTML documents."""

    def __init__(self, session, config, parent):
        BaseParser.__init__(self, session, config, parent)
        self.parser = etree.HTMLParser()

    def process_document(self, session, doc):
        data = doc.get_raw(session)
        et = etree.parse(StringIO.StringIO(data), self.parser)
        rec = LxmlRecord(et)
        rec.byteCount = len(data)
        self._copyData(doc, rec)
        return rec


class PassThroughParser(BaseParser):

[docs]    """Take a Document that already contains parsed data and return a Record.

    Copy the data from a document (eg list of sax events or a dom tree) into
    an appropriate record object.
    """

    def process_document(self, session, doc):
        # Simply copy data into a record of appropriate type
        data = doc.get_raw(session)
        if isinstance(data, list):
            rec = SaxRecord(data)
        else:
            rec = DomRecord(data)
        self._copyData(doc, rec)
        return rec


class MarcParser(BaseParser):

[docs]    """Creates MarcRecords which fake the Record API for Marc."""

    def process_document(self, session, doc):
        return MarcRecord(doc)
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  Source code for cheshire3.index

"""Cheshire3 Index Implementations."""

import os
import re
import math
import struct
import codecs
import gzip

try:
    import cStringIO as StringIO
except ImportError:
    import StringIO

from lxml import etree

import cheshire3.cqlParser as cql

from cheshire3.baseObjects import Index, Session
from cheshire3.utils import (
    elementType,
    flattenTexts,
    vectorSimilarity,
    SimpleBitfield
)
from cheshire3.exceptions import (
    ConfigFileException,
    QueryException,
    C3ObjectTypeError,
    PermissionException
)
from cheshire3.internal import CONFIG_NS
from cheshire3.resultSet import (
    SimpleResultSet,
    SimpleResultSetItem,
    BitmapResultSet
)
from cheshire3.workflow import CachingWorkflow
from cheshire3.xpathProcessor import SimpleXPathProcessor


class IndexIter(object):
    """Object to facilitate iterating over an Index."""

    index = None
    session = None

    def __init__(self, index):
        self.index = index
        self.indexStore = index.indexStore
        self.session = Session()
        self.summary = 0
        # populate with first term
        try:
            self.nextData = self.indexStore.fetch_termList(self.session,
                                                           self.index,
                                                           "",
                                                           1)[0]
        except IndexError:
            self.nextData = None

    def __iter__(self):
        return self

    def next(self):
        """Return the next item from the iterator."""
        try:
            d = self.nextData
            if not d:
                raise StopIteration()
            if d[-1] == 'last':
                self.nextData = ""
            else:
                try:
                    nd = self.indexStore.fetch_termList(self.session,
                                                        self.index,
                                                        d[0], 2)[1]
                except IndexError:
                    self.nextData = ""
                else:
                    self.nextData = nd

            return self.index.construct_resultSet(self.session, d[1],
                                                  queryHash={'text': d[0],
                                                             'occurences': 1,
                                                             'positions': []})
        except:
            # Fail safely
            raise StopIteration()

    def jump(self, position):
        """Jump to a position in the sequence."""
        self.nextData = self.indexStore.fetch_termList(self.session,
                                                       self.index,
                                                       position, 1)[0]
        return self.index.construct_resultSet(self.session,
                                              self.nextData[1],
                                              queryHash={
                                                  'text': self.nextData[0],
                                                  'occurences': 1,
                                                  'positions': []
                                              })


[docs]class SimpleIndex(Index):
    sources = {}
    xPathAllAbsolute = 1
    xPathAttributesRequired = []
    xPathsNormalized = {}
    currentFullPath = []
    currentPath = []
    storeOrig = 0
    canExtractSection = 1

    indexingTerm = ""
    indexingData = []

    _possiblePaths = {
        'indexStore': {
            "docs": "IndexStore identifier for where this index is stored"
        },
        'termIdIndex': {
            "docs": ("Alternative index object to use for termId for terms "
                     "in this index.")
        },
        'tempPath': {
            "docs": ("Path to a directory where temporary files will be "
                     "stored during batch mode indexing")
        }
    }

    _possibleSettings = {
        'lr_constant0': {
            "docs": ("Value for 1st constant in logistic regression relevance"
                     "assignments. default: -3.7"),
            'type': float
        },
        'lr_constant1': {
            "docs": ("Value for 2nd constant in logistic regression relevance"
                     "assignments. default: 1.269"),
            'type': float
        },
        'lr_constant2': {
            "docs": ("Value for 3rd constant in logistic regression relevance"
                     "assignments. default: -0.31"),
            'type': float
        },
        'lr_constant3': {
            "docs": ("Value for 4th constant in logistic regression relevance"
                     "assignments. default: 0.679"),
            'type': float
        },
        'lr_constant4': {
            "docs": ("Value for 5th constant in logistic regression relevance"
                     "assignments. default: -0.021"),
            'type': float
        },
        'lr_constant5': {
            "docs": ("Value for 6th constant in logistic regression relevance"
                     "assignments. default: 0.223"),
            'type': float
        },
        'lr_constant6': {
            "docs": ("Value for 7th constant in logistic regression relevance"
                     "assignments. default: 4.01"),
            'type': float
        },
        'okapi_constant_b': {
            "docs": ("Constant to use for tuning parameter 'b' in the "
                     "OKAPI BM-25 algorithm. 0 <= b <= 1 determines effect "
                     "of document length on term weight scaling. "
                     "0 -> no effect, 1 -> full scaling."),
            'type': float
        },
        'okapi_constant_k1': {
            "docs": "",
            'type': float
        },
        'okapi_constant_k3': {
            "docs": "",
            'type': float
        },
        'noIndexDefault': {
            "docs": ("If true, the index should not be called from "
                     "db.index_record()"),
            "type": int,
            "options": "0|1"
        },
        'noUnindexDefault': {
            "docs": ("If true, the index should not be called from "
                     "db.unindex_record()"),
            "type": int,
            "options": "0|1"
        },
        'sortStore': {
            "docs": "Should the index build a store to support sorting",
            'type': int,
            'options': '0|1'
        },
        'termIds': {
            "docs": "Should the index store termId -> term",
            'type': int,
            'options': '0|1'
        },
        'vectors': {
            "docs": "Should the index store vectors (doc -> list of termIds.",
            'type': int,
            'options': '0|1'
        },
        'proxVectors': {
            "docs": ("Should the index store vectors that also maintain "
                     "proximity for their terms"),
            'type': int,
            'options': '0|1'
        },
        'minimumSupport': {
            "docs": ("Minimum number of records in which the term must appear "
                     "for it to be indexed at all"),
            'type': int
        },
        'vectorMinGlobalFreq': {
            "docs": "Minimum global records for term to appear in a vector",
            'type': int
        },
        'vectorMaxGlobalFreq': {
            "docs": "Maximum global records for term to appear in a vector",
            'type': int
        },
        'vectorMinGlobalOccs': {
            "docs": "Minimum global occurences",
            'type': int
        },
        'vectorMaxGlobalOccs': {
            "docs": "Maximum global occurences",
            'type': int
        },
        'vectorMinLocalFreq': {
            "docs": "Minimum records in selected",
            'type': int
        },
        'vectorMaxLocalFreq': {
            "docs": "Maximum records in selected",
            'type': int
        },
        'freqList': {
            'docs': ("Store a frequency sorted list to step through "
                     "of records, occurrences or both"),
            'options': 'rec|occ|rec occ|occ rec'
        },
        'longSize': {
            "docs": ("Size of a long integer in this index's underlying data "
                     "structure (eg to migrate between 32 and 64 bit "
                     "platforms)"),
            'type': int
        },
        'recordStoreSizes': {
            "docs": ("Should we use recordStore sizes instead of database "
                     "sizes"),
            'type': int
        },
        'maxVectorCacheSize': {
            'docs': "Number of terms to cache when building vectors",
            'type': int
        },
        'bucketType': {
            'docs': ("Type of 'bucket' to use when splitting an index over "
                     "multiple files."),
            'options': 'term1|term2|hash'
        },
        'maxBuckets': {
            'docs': "Maximum number of 'buckets' to split an index into",
            'type': int
        },
        'maxItemsPerBucket': {
            'docs': "Maximum number of items to put into each 'bucket'",
            'type': int
        },
    }

    def _handleConfigNode(self, session, node):
        # Source
        if (node.localName == "source"):
            modes = node.getAttributeNS(None, 'mode')
            if not modes:
                modes = [u'data']
            else:
                modes = modes.split('|')
            process = None
            preprocess = None
            xp = None
            for child in node.childNodes:
                if child.nodeType == elementType:
                    if child.localName in ["xpath", "selector"]:
                        if xp is None:
                            ref = child.getAttributeNS(None, 'ref')
                            if ref:
                                xp = self.get_object(session, ref)
                            else:
                                xp = SimpleXPathProcessor(session, node, self)
                                xp._handleConfigNode(session, node)
                    elif child.localName == "preprocess":
                        # turn preprocess chain to workflow
                        ref = child.getAttributeNS(None, 'ref')
                        if ref:
                            preprocess = self.get_object(session, ref)
                        else:
                            child.localName = 'workflow'
                            preprocess = CachingWorkflow(session, child, self)
                            preprocess._handleConfigNode(session, child)
                    elif child.localName == "process":
                        # turn xpath chain to workflow
                        ref = child.getAttributeNS(None, 'ref')
                        if ref:
                            process = self.get_object(session, ref)
                        else:
                            try:
                                child.localName = 'workflow'
                            except:
                                # 4suite dom sets read only
                                # Shortcut to method for shorter lines!
                                cefn = child.ownerDocument.createElementNS
                                newTop = cefn(None, 'workflow')
                                for kid in child.childNodes:
                                    newTop.appendChild(kid)
                                child = newTop
                            process = CachingWorkflow(session, child, self)
                            process._handleConfigNode(session, child)

            for m in modes:
                mysrc = self.sources.setdefault(m, [])
                mysrc.append((xp, process, preprocess))

    def _handleLxmlConfigNode(self, session, node):
        # Source
        if node.tag in ["source", '{%s}source' % CONFIG_NS]:
            modes = node.attrib.get('{%s}mode' % CONFIG_NS,
                                    node.attrib.get('mode', 'data'))
            modes = modes.split('|')
            process = None
            preprocess = None
            xp = None
            for child in node.iterchildren(tag=etree.Element):
                if child.tag in ['xpath', '{%s}xpath' % CONFIG_NS,
                                 'selector', '{%s}selector' % CONFIG_NS]:
                    if xp is None:
                        ref = child.attrib.get('{%s}ref' % CONFIG_NS,
                                               child.attrib.get('ref', ''))
                        if ref:
                            xp = self.get_object(session, ref)
                        else:
                            node.set('id', self.id + '-xpath')
                            xp = SimpleXPathProcessor(session, node, self)
                            xp._handleLxmlConfigNode(session, node)
                elif child.tag in ['preprocess', '{%s}preprocess' % CONFIG_NS]:
                    # turn preprocess chain to workflow
                    ref = child.attrib.get('{%s}ref' % CONFIG_NS,
                                           child.attrib.get('ref', ''))
                    if ref:
                        preprocess = self.get_object(session, ref)
                    else:
                        # create new element
                        e = etree.XML(etree.tostring(child))
                        e.tag = 'workflow'
                        e.set('id', self.id + "-preworkflow")
                        preprocess = CachingWorkflow(session, e, self)
                        preprocess._handleLxmlConfigNode(session, e)
                elif child.tag in ['process', '{%s}process' % CONFIG_NS]:
                    # turn xpath chain to workflow
                    ref = child.attrib.get('{%s}ref' % CONFIG_NS,
                                           child.attrib.get('ref', ''))
                    if ref:
                        process = self.get_object(session, ref)
                    else:
                        # create new element
                        e = etree.XML(etree.tostring(child))
                        e.tag = 'workflow'
                        e.set('id', self.id + "-workflow")
                        process = CachingWorkflow(session, e, self)
                        process._handleLxmlConfigNode(session, e)
            for m in modes:
                mysrc = self.sources.setdefault(m, [])
                mysrc.append((xp, process, preprocess))

    def __init__(self, session, config, parent):
        self.sources = {}
        self.xPathAttributesRequired = []
        self.xPathsNormalized = {}
        self.xPathAllAbsolute = 1
        self.indexingTerm = ""
        self.indexingData = []

        self.maskList = ['*', '?', '^']
        self.caretRe = re.compile(r'(?<!\\)\^')
        self.qmarkRe = re.compile(r'(?<!\\)\?')
        self.astxRe = re.compile(r'(?<!\\)\*')

        Index.__init__(self, session, config, parent)

        lss = self.get_setting(session, 'longSize')
        if lss:
            self.longStructSize = int(lss)
        else:
            #self.longStructSize = len(struct.pack('L', 1))
            self.longStructSize = struct.calcsize('<l')

        self.recordStoreSizes = self.get_setting(session,
                                                 'recordStoreSizes',
                                                 0)
        # We need a Store object
        iStore = self.get_path(session, 'indexStore', None)
        self.indexStore = iStore

        if (iStore is None):
            raise ConfigFileException("Index (%s) does not have an "
                                      "indexStore." % (self.id))
        else:
            iStore.create_index(session, self)

        self.resultSetClass = SimpleResultSet
        self.recordStore = ""

    def __iter__(self):
        return IndexIter(self)

    def _locate_firstMask(self, term, start=0):
        try:
            return min([term.index(x, start) for x in self.maskList])
        except ValueError:
            # one or more are not found (i.e. == -1)
            firstMaskList = [term.find(x, start) for x in self.maskList]
            firstMaskList.sort()
            firstMask = firstMaskList.pop(0)
            while len(firstMaskList) and firstMask < 0:
                firstMask = firstMaskList.pop(0)
            return firstMask

    def _regexify_wildcards(self, term):
        # Escape existing special regex chars
        term = term.replace('.', r'\.')
        term = term[0] + self.caretRe.sub(r'\^', term[1:-1]) + term[-1]
        term = self.qmarkRe.sub('.', term)
        term = self.astxRe.sub('.*', term)
        if (term[-1] == '^') and (term[-2] != '\\'):
            term = term[:-1]
        return term + '$'

    def _processRecord(self, session, record, source):
        (xpath, process, preprocess) = source
        if preprocess:
            record = preprocess.process(session, record)
        if xpath:
            try:
                rawlist = xpath.process_record(session, record)
            except C3ObjectTypeError:
                rawlist = [[]]
            processed = process.process(session, rawlist)
        else:
            processed = process.process(session, record)
        return processed

    def extract_data(self, session, rec):
        processed = self._processRecord(session, rec, self.sources[u'data'][0])
        if processed:
            keys = processed.keys()
            keys.sort()
            return keys[0]
        else:
            return None

    def index_record(self, session, rec):
        p = self.permissionHandlers.get('info:srw/operation/2/index', None)
        if p:
            if not session.user:
                raise PermissionException("Authenticated user required to add "
                                          "to index %s" % self.id)
            okay = p.hasPermission(session, session.user)
            if not okay:
                raise PermissionException("Permission required to add to "
                                          "index %s" % self.id)
        if 'sort' in self.sources:
            sortHash = self._processRecord(session, rec,
                                           self.sources[u'sort'][0])
            if sortHash:
                sortVal = sortHash.keys()[0]
            else:
                sortVal = ''
        else:
            sortVal = ''

        for src in self.sources[u'data']:
            processed = self._processRecord(session, rec, src)
            if sortVal:
                # Don't blank sortVal, or will be overwritten
                # in subsequent iterations
                k = processed.keys()[0]
                processed[k]['sortValue'] = sortVal
            self.indexStore.store_terms(session, self, processed, rec)
        return rec

    def delete_record(self, session, rec):
        # Extract terms, and remove from store
        p = self.permissionHandlers.get('info:srw/operation/2/unindex', None)
        if p:
            if not session.user:
                raise PermissionException("Authenticated user required to "
                                          "remove from index %s" % self.id)
            okay = p.hasPermission(session, session.user)
            if not okay:
                raise PermissionException("Permission required to remove from "
                                          "index %s" % self.id)
        istore = self.get_path(session, 'indexStore')

        if self.get_setting(session, 'vectors', 0):
            # use vectors to unindex instead of reprocessing
            # faster, only way for 'now' metadata.
            vec = self.fetch_vector(session, rec)
            # [totalUniqueTerms, totalFreq, [(tid, freq)+]]
            processed = {}
            for (t, f) in vec[2]:
                term = self.fetch_termById(session, t)
                processed[term] = {'occurences': f}
            if istore is not None:
                istore.delete_terms(session, self, processed, rec)
        else:
            for src in self.sources[u'data']:
                processed = self._processRecord(session, rec, src)
                if (istore is not None):
                    istore.delete_terms(session, self, processed, rec)

    def begin_indexing(self, session):
        # Find all indexStores
        p = self.permissionHandlers.get('info:srw/operation/2/index', None)
        if p:
            if not session.user:
                raise PermissionException("Authenticated user required to add "
                                          "to index %s" % self.id)
            okay = p.hasPermission(session, session.user)
            if not okay:
                raise PermissionException("Permission required to add to "
                                          "index %s" % self.id)
        stores = []
        istore = self.get_path(session, 'indexStore')
        if (istore is not None and not istore in stores):
            stores.append(istore)
        for s in stores:
            s.begin_indexing(session, self)

    def commit_indexing(self, session):
        p = self.permissionHandlers.get('info:srw/operation/2/index', None)
        if p:
            if not session.user:
                raise PermissionException("Authenticated user required to add "
                                          "to index %s" % self.id)
            okay = p.hasPermission(session, session.user)
            if not okay:
                raise PermissionException("Permission required to add to "
                                          "index %s" % self.id)
        stores = []
        istore = self.get_path(session, 'indexStore')
        if (istore is not None and not istore in stores):
            stores.append(istore)
        for s in stores:
            s.commit_indexing(session, self)

    def commit_parallelIndexing(self, session):
        istore = self.get_path(session, 'indexStore')
        istore.commit_parallelIndexing(session, self)

    def search(self, session, clause, db):
        # Final destination. Process Term.
        p = self.permissionHandlers.get('info:srw/operation/2/search', None)
        if p:
            if not session.user:
                raise PermissionException("Authenticated user required to "
                                          "search index %s" % self.id)
            okay = p.hasPermission(session, session.user)
            if not okay:
                raise PermissionException("Permission required to search "
                                          "index %s" % self.id)

        res = {}
        # src = (xp, processwf, preprocesswf)
        # Try to get process for relation/modifier, failing that relation,
        # fall back to that used for data
        for src in self.sources.get(clause.relation.toCQL(),
                                    self.sources.get(clause.relation.value,
                                                     self.sources[u'data'])):
            res.update(src[1].process(session, [[clause.term.value]]))

        store = self.get_path(session, 'indexStore')
        matches = []
        rel = clause.relation
        if (
            rel.prefix == 'cql' or
            rel.prefixURI == 'info:srw/cql-context-set/1/cql-v1.1'
        ):
            if (rel.value == 'scr'):
                pm = db.get_path(session, 'protocolMap')
                try:
                    rel.value = pm.defaultRelation
                except AttributeError:
                    pass

        # While we're looking at the query, check if we should do blind
        # relevance feedback on this clause
        feedback = 0
        for m in rel.modifiers:
            m.type.parent = clause
            m.type.resolvePrefix()
            if (
                m.type.prefixURI.startswith(
                    'info:srw/cql-context-set/2/relevance'
                )
            ):
                if m.type.value == "feedback":
                    try:
                        feedback = int(m.value)
                    except ValueError:
                        feedback = 1

        construct_resultSet = self.construct_resultSet
        if (
            rel.value in ['any', 'all', '=', 'exact', 'window'] and
            (
                rel.prefix == 'cql' or
                rel.prefixURI == 'info:srw/cql-context-set/1/cql-v1.1'
            )
        ):
            for k, qHash in res.iteritems():
                if k[0] == '^':
                    k = k[1:]
                firstMask = self._locate_firstMask(k)
                while (firstMask > 0) and (k[firstMask - 1] == '\\'):
                    firstMask = self._locate_firstMask(k, firstMask + 1)
                # TODO: slow regex e.g. if first char is *
                if (firstMask > -1):
                    startK = k[:firstMask]
                    try:
                        nextK = startK[:-1] + unichr(ord(startK[-1]) + 1)
                    except IndexError:
                        # Left truncation, all terms from the index
                        # TODO: we should check if there's a inversion of
                        # index keys
                        termList = store.fetch_termList(session, self,
                                                        startK, 0, '>=')
                    else:
                        termList = store.fetch_termList(session, self,
                                                        startK, 0, '>=',
                                                        end=nextK)
                    if len(k) > 1:
                        # Filter terms by regex
                        # FIXME: need to do something cleverer than this if
                        # first character is masked. This implementation will
                        # be incredibly slow for these cases...
                        if (
                            (firstMask < len(k) - 1) or
                            (k[firstMask] in ['?', '^'])
                        ):
                            # not simply right hand truncation
                            kRe = re.compile(self._regexify_wildcards(k))
                            mymatch = kRe.match
                            termList = filter(lambda t: mymatch(t[0]),
                                              termList)

                    maskBase = self.resultSetClass(
                        session,
                        [],
                        recordStore=self.recordStore
                    )
                    maskClause = cql.parse(clause.toCQL())
                    maskClause.relation.value = u'any'
                    if (clause.relation.value == u'='):
                        # tell combine to keep proxInfo
                        pass

                    try:
                        maskResultSets = [
                            construct_resultSet(session, t[1], qHash)
                            for t in termList
                        ]
                        maskBase = maskBase.combine(session, maskResultSets,
                                                    maskClause, db)
                        maskBase.queryTerm = qHash['text']
                        try:
                            maskBase.queryPositions = qHash['positions']
                        except KeyError:
                            pass
                    except:
                        pass
                    else:
                        matches.append(maskBase)
                else:
                    term = store.fetch_term(session, self, k)
                    s = construct_resultSet(session, term, qHash)
                    matches.append(s)
        elif (clause.relation.value in ['>=', '>', '<', '<=']):
            if (len(res) != 1):
                raise QueryException("%s %s" % (clause.relation.toCQL(),
                                                clause.term.value),
                                     24)
            else:
                termList = store.fetch_termList(session, self, res.keys()[0],
                                                0, clause.relation.value)
                for t in termList:
                    matches.append(construct_resultSet(session, t[1]))
        elif (clause.relation.value == "within"):
            if (len(res) != 2):
                raise QueryException('%s "%s"' % (clause.relation.toCQL(),
                                                  clause.term.value),
                                     24)
            else:
                termList = store.fetch_termList(session, self, res.keys()[0],
                                                end=res.keys()[1])
                matches.extend([construct_resultSet(session, t[1])
                                for t in termList])
        else:
            raise QueryException('%s "%s"' % (clause.relation.toCQL(),
                                              clause.term.value),
                                 24)

        base = self.resultSetClass(session, [], recordStore=self.recordStore)
        base.recordStoreSizes = self.recordStoreSizes
        base.index = self
        if not matches:
            return base
        else:
            if (
                clause.relation.value == "=" and not
                isinstance(self, ProximityIndex)
            ):
                # Can't do proximity, treat as a search for 'all'
                clause.relation.value = "all"
            rs = base.combine(session, matches, clause, db)
            if len(rs) and feedback:
                rs = self._blindFeedback(session, rs, clause, db)
            return rs

    def scan(self, session, clause, nTerms, direction=">=", summary=1):
        # Process term.
        p = self.permissionHandlers.get('info:srw/operation/2/scan', None)
        if p:
            if not session.user:
                raise PermissionException("Authenticated user required to "
                                          "scan index %s" % self.id)
            okay = p.hasPermission(session, session.user)
            if not okay:
                raise PermissionException("Permission required to scan index "
                                          "%s" % self.id)

        res = {}
        for src in self.sources.get(clause.relation.toCQL(),
                                    self.sources.get(clause.relation.value,
                                                     self.sources[u'data'])):
            res.update(src[1].process(session, [[clause.term.value]]))

        if len(res) == 0:
            # No term, so start at the beginning
            res = {'': ''}
        elif (len(res) != 1):
            raise QueryException("%s" % (clause.term.value), 24)
        store = self.get_path(session, 'indexStore')
        if direction == "=":
            k = res.keys()[0]
            if not k:
                k2 = "!"
            else:
                k2 = k[:-1] + unichr(ord(k[-1]) + 1)
            tList = store.fetch_termList(session, self, k,
                                         nTerms=nTerms, end=k2,
                                         summary=summary, relation='>=')
        else:
            tList = store.fetch_termList(session, self, res.keys()[0],
                                         nTerms=nTerms, relation=direction,
                                         summary=summary)
        # List of (term, occs)
        return tList

    def facets(self, session, resultSet, nTerms=0):
        """Return a list of term facets for the resultSet.

        Return a list of (term, termdata) tuples from this index which occur
        within the records in resultSet. Terms are returned in descending
        frequency (number of records) order.
        """
        termFreqs = {}
        recordFreqs = {}
        for r in resultSet:
            # Use vectors to identify terms
            vec = self.fetch_vector(session, r)
            if vec[2]:
                # store / increment freq
                for t in vec[2]:
                    try:
                        termFreqs[t[0]] += t[1]
                        recordFreqs[t[0]] += 1
                    except:
                        termFreqs[t[0]] = t[1]
                        recordFreqs[t[0]] = 1

        # Sort list by descending frequency (decorate-sort-undecorate)
        # Use 1 / freq - keeps terms with same freq in alpha order
        sortList = [(1.0 / v, k)
                    for k, v
                    in recordFreqs.iteritems()]
        sortList.sort()
        tids = [x[1] for x in sortList]
        if nTerms:
            tids = tids[:min(len(tids), nTerms)]
        terms = []
        for termId in tids:
            term = self.fetch_termById(session, termId)
            # (term, (termId, nRecs, freq))
            terms.append((term.decode('utf-8'),
                          (termId, recordFreqs[termId], termFreqs[termId])))
        return terms

    def searchByExamples(self, session, examples, clause, db, nTerms=20):
        """Return a ResultSet of items 'similar' to the given examples.

        Identify most common terms in examples, create a new resultSet of
        results that contains any of these terms.

        examples := iterable of example objects (e.g. ResultSet, list of
                    Records) to be used to search the index (i.e. by
                    identifying common terms)
        clause   := CQL clause (if examples is a resultSet this would the query
                    used to generate it)
        nTerms   := No. of most common (no. of records) terms to use to create
                    new resultSet
        """
        base = self.resultSetClass(session, [], recordStore=self.recordStore)
        base.recordStoreSizes = self.recordStoreSizes
        base.index = self
        try:
            terms = [t[0] for t in self.facets(session, examples, nTerms)]
        except:
            raise ConfigFileException("Index {0.id} does not support "
                                      "searchByExample; requires vector "
                                      "setting.".format(self))
        # Construct a CQL clause for combining the resultSets from the
        # discovered terms
        # Use modifiers from main clause so that we get scores from the same
        # relevance algorithm combined in the same way
        exClause = cql.SearchClause(clause.index,
                                    cql.Relation("any",
                                                 clause.relation.modifiers),
                                    cql.Term(" ".join(terms)))
        construct_rs = self.construct_resultSet
        store = self.indexStore
        matches = [construct_rs(session,
                                store.fetch_term(session, self, t),
                                {'text': t, 'proxLoc': [-1], 'occurences': 1})
                   for t in terms]
        self.log_debug(session, "searchByExamples ResultSets constructed")
        rs = base.combine(session, matches, exClause, db)
        self.log_debug(session, "searchByExamples ResultSets combined")
        return rs

    def _blindFeedback(self, session, rs, clause, db, nRecs=0, nTerms=20):
        """Expand ResultSet using blind/pseudo relevance feedback.

        Carry out blind/pseudo relevance feedback on the resultSet, merge and
        return.

        rs        := resultSet
        clause    := CQL clause that generated rs
        nRecs     := No. of top results to extract terms from
        nTerms    := No. of top terms to use to expand query
        """
        if not rs.relevancy:
            raise TypeError("Unable to carry out blind relevance feedback on "
                            "a resultSet with no relevance information")
        if not nRecs:
            nRecs = max(int(math.sqrt(len(rs))), 5)
        self.log_debug(session,
                       "Feedback requested; top {0} Terms from top {1} of "
                       "{2} Records".format(nTerms, nRecs, len(rs)))
        # Need to sort before slicing to get the 'good' results
        # Use the built-in sorted() to create a sorted iterable slice of top
        # results without changing original (otherwise combining with new
        # results will end up with duplicates)
        try:
            fbrs = self.searchByExamples(
                session,
                sorted(rs, key=lambda x: x.weight)[:nRecs],
                clause,
                db,
                nTerms
            )
        except ConfigFileException as e:
            self.log_warning(session,
                             "Unable to complete blind relevance feedback "
                             "loop: " + e.reason)
            return rs
        # Both resultSets now have scores assigned, so need to combine them
        # using a boolean
        fooQ = cql.parse(">rel=info:srw/cql-context-set/2/relevance-1.1 {0}"
                         " or/rel.combine=sum {1}".format(clause.toCQL(),
                                                          fbrs.query.toCQL()))
        base = self.resultSetClass(session, [], recordStore=self.recordStore)
        base.recordStoreSizes = self.recordStoreSizes
        base.index = self
        return base.combine(session, [rs, fbrs], fooQ, db)

    def similarity(self, session, record1, record2):
        """Calculate and return cosine similarity of records.

        Calculate and return cosine similarity of vector representations of the
        two record arguments.

        >>> self.similarity(session, rec, rec)
        1.0
        """
        if self.get_setting(session, 'vectors', 0):
            # We can fetch stored vectors
            vector1 = self.fetch_vector(session, record1)
            vector2 = self.fetch_vector(session, record2)
        else:
            # We could regenerate on the fly...
            raise NotImplementedError  # ...but not yet

        return vectorSimilarity(dict(vector1[2]), dict(vector2[2]))

    # Internal API for stores

    def serialize_term(self, session, termId, data, nRecs=0, nOccs=0):
        """Return a string serialization representing the term.

        Return a string serialization representing the term for storage
        purposes. Used as a callback from IndexStore to serialize a list of
        terms and document references to be stored.

        termId  := numeric ID of term being serialized
        data    := list of longs
        nRecs   := number of Records containing the term, if known
        nOccs   := total occurrences of the term, if known
        """
        # in: list of longs
        if not nRecs:
            nRecs = len(data) / 3
        if not nOccs:
            nOccs = sum(data[2::3])
        fmt = '<' + 'lll' * (nRecs + 1)
        params = [fmt, termId, nRecs, nOccs] + data
        try:
            return struct.pack(*params)
        except:
            self.log_critical(session, 'Error while serializing index term.\n'
                              'HINT: are you trying to put proximity '
                              'information into a SimpleIndex?\n')
            raise

    def deserialize_term(self, session, data, nRecs=-1, prox=1):
        """Deserialize and return the internal representation of a term.

        Return the internal representation of a term as recreated from a
        string serialization from storage. Used as a callback from IndexStore
        to take serialized data and produce list of terms and document
        references.

        data  := string (usually retrieved from indexStore)
        nRecs := number of Records to deserialize (all by default)
        prox  := boolean flag to include proximity information
        """
        if nRecs == -1:
            fmt = '<' + 'lll' * (len(data) / (3 * self.longStructSize))
            return struct.unpack(fmt, data)
        else:
            fmt = '<' + "lll" * (nRecs + 1)
            endpoint = (nRecs + 1) * 3 * self.longStructSize
            return struct.unpack(fmt, data[:endpoint])

    def calc_sectionOffsets(self, session, start, nRecs, dataLen=0):
        #tid, recs, occs, (store, rec, freq)+
        a = (self.longStructSize * 3) + (self.longStructSize * start * 3)
        b = (self.longStructSize * 3 * nRecs)
        return [(a, b)]

    def merge_term(self, session, currentData, newData,
                   op="replace", nRecs=0, nOccs=0):
        """Merge newData into currentData and return the result.

        Merging takes the currentData and can add, replace or delete the data
        found in newData, and then returns the result. Used as a callback from
        IndexStore to take two sets of terms and merge them together.

        currentData := output of deserialize_terms
        newData     := flat list
        op          := replace | add | delete
        nRecs       := total records in newData
        nOccs       := total occurrences in newdata
        """
        (termid, oldTotalRecs, oldTotalOccs) = currentData[0:3]
        currentData = list(currentData[3:])

        if op == 'add':
            currentData.extend(newData)
            if nRecs:
                trecs = oldTotalRecs + nRecs
                toccs = oldTotalOccs + nOccs
            else:
                trecs = oldTotalRecs + len(newData) / 3
                toccs = oldTotalOccs + sum(newData[2::3])
        elif op == 'replace':
            for n in range(0, len(newData), 3):
                docid = newData[n]
                storeid = newData[n + 1]
                replaced = 0
                for x in range(3, len(currentData), 3):
                    if (
                        currentData[x] == docid and
                        currentData[x + 1] == storeid
                    ):
                        currentData[x + 2] = newData[n + 2]
                        replaced = 1
                        break
                if not replaced:
                    currentData.extend([docid, storeid, newData[n + 2]])
            trecs = len(currentData) / 3
            toccs = sum(currentData[2::3])
        elif op == 'delete':
            for n in range(0, len(newData), 3):
                docid = newData[n]
                storeid = newData[n + 1]
                for x in range(0, len(currentData), 3):
                    if (
                        currentData[x] == docid and
                        currentData[x + 1] == storeid
                    ):
                        del currentData[x:(x + 3)]
                        break
            trecs = len(currentData) / 3
            toccs = sum(currentData[2::3])
        merged = [termid, trecs, toccs] + currentData
        return merged

    def construct_resultSet(self, session, terms, queryHash={}):
        """Create and return a ResultSet.

        Take a list of the internal representation of terms, as stored in this
        Index, create and return an appropriate ResultSet object.
        """
        # in: unpacked
        # out: resultSet
        l = len(terms)
        ci = self.indexStore.construct_resultSetItem
        s = self.resultSetClass(session, [])
#        rsilist = []
#        for t in range(3,len(terms),3):
#            item = ci(session, terms[t], terms[t+1], terms[t+2])
#            item.resultSet = s
#            rsilist.append(item)
#
#        s.fromList(rsilist)
        # Filter out duplicates
        rsis = {}
        for t in range(3, len(terms), 3):
            if terms[t] not in rsis:
                item = ci(session, terms[t], terms[t + 1], terms[t + 2])
                item.resultSet = s
                rsis[item.id] = (t, item)
        # Keep them in order
        s.fromList([r[1] for r in sorted(rsis.values())])
        s.index = self
        if queryHash:
            s.queryTerm = queryHash['text']
            s.queryFreq = queryHash['occurences']
        if (terms):
            s.termid = terms[0]
            s.totalRecs = terms[1]
            s.totalOccs = terms[2]
        else:
            s.totalRecs = 0
            s.totalOccs = 0
        return s

    # pass-throughs to indexStore

    def construct_resultSetItem(self, session, term,
                                rsiType="SimpleResultSetItem"):
        return self.indexStore.construct_resultSetItem(session, term[0],
                                                       term[1], term[2],
                                                       rsiType)

    def clear(self, session):
        self.indexStore.clear_index(session, self)

    def store_terms(self, session, data, rec):
        self.indexStore.store_terms(session, self, data, rec)

    def fetch_term(self, session, term, summary=False, prox=True):
        return self.indexStore.fetch_term(session, self, term, summary, prox)

    def fetch_termList(self, session, term, nTerms=0,
                       relation="", end="", summary=0):
        return self.indexStore.fetch_termList(session, self, term, nTerms,
                                              relation, end, summary)

    def fetch_termById(self, session, termId):
        return self.indexStore.fetch_termById(session, self, termId)

    def fetch_vector(self, session, rec, summary=False):
        return self.indexStore.fetch_vector(session, self, rec, summary)

    def fetch_proxVector(self, session, rec, elemId=-1):
        return self.indexStore.fetch_proxVector(session, self, rec, elemId)

    def fetch_summary(self, session):
        return self.indexStore.fetch_summary(session, self)

    def fetch_termFrequencies(self, session, mType='occ',
                              start=0, nTerms=100, direction=">"):
        return self.indexStore.fetch_termFrequencies(session, self, mType,
                                                     start, nTerms, direction)

    def fetch_metadata(self, session):
        return self.indexStore.fetch_indexMetadata(session, self)

    def fetch_sortValue(self, session, rec, ascending=True):
        return self.indexStore.fetch_sortValue(session, self, rec, ascending)

    def merge_tempFiles(self, session):
        return self.indexStore.merge_tempFiles(session, self)

    def commit_centralIndexing(self, session, filename=""):
        return self.indexStore.commit_centralIndexing(session, self, filename)



class SingleRecordStoreIndex(SimpleIndex):
    """Index implementation that assumes there is only 1 RecordStore.

    For single RecordStore cases this makes the index smaller and hence faster.
    Also enables compatibility with basic (non-proximity) Cheshire 2 index
    files.
    """

    def serialize_term(self, session, termId, data, nRecs=0, nOccs=0):
        """Return a string serialization representing the term.

        Return a string serialization representing the term for storage
        purposes. Used as a callback from IndexStore to serialize a list of
        terms and document references to be stored.

        termId  := numeric ID of term being serialized
        data    := list of longs
        nRecs   := number of Records containing the term, if known
        nOccs   := total occurrences of the term, if known
        """
        # in: list of longs
        if not nRecs:
            nRecs = len(data) / 3
        if not nOccs:
            nOccs = sum(data[2::3])
        # strip out RecordStore pointer
        del data[1::3]
        fmt = '<' + 'lll' + ('ll' * nRecs)
        params = [fmt, termId, nRecs, nOccs] + data
        try:
            return struct.pack(*params)
        except:
            self.log_critical(session,
                              'Error while serializing index term.\n'
                              'HINT: are you trying to put proximity '
                              'information into a SimpleIndex?\n')
            raise

    def deserialize_term(self, session, data, nRecs=-1, prox=1):
        """Deserialize and return the internal representation of a term.

        Return the internal representation of a term as recreated from a
        string serialization from storage. Used as a callback from IndexStore
        to take serialized data and produce list of terms and document
        references.

        data  := string (usually retrieved from indexStore)
        nRecs := number of Records to deserialize (all by default)
        prox  := boolean flag to include proximity information
        """
        lss = self.longStructSize
        if nRecs == -1:
            fmt = '<' + 'l' * (len(data) / lss)
            out = list(struct.unpack(fmt, data))
        else:
            fmt = '<' + "lll" + "ll" * nRecs
            endpoint = (3 * lss) + (nRecs * 2 * lss)
            out = list(struct.unpack(fmt, data[:endpoint]))
        # Insert assumed RecordStore pointers
        for x in range(4, 3 + (3 * (len(out[3:]) / 2)), 3):
            out.insert(x, 0)
        return out

    def calc_sectionOffsets(self, session, start, nRecs, dataLen=0):
        # tid, recs, occs, (rec, freq)+
        a = (self.longStructSize * 3) + (self.longStructSize * start * 2)
        b = (self.longStructSize * 2 * nRecs)
        return [(a, b)]


[docs]class ProximityIndex(SimpleIndex):
    """Index that can store term locations to enable proximity search.

    An Index that can store element, word and character offset location
    information for term entries, enabling phrase, adjacency searches etc.

    Need to use an Extractor with prox setting and a ProximityTokenMerger
    """

    canExtractSection = 0
    _possibleSettings = {
        'nProxInts': {
            'docs': ("Number of integers per occurence in this index for "
                     "proximity information, typically 2 "
                     "(elementId, wordPosition) or "
                     "3 (elementId, wordPosition, byteOffset)"),
            'type': int
        }
    }

    def __init__(self, session, config, parent):
        SimpleIndex.__init__(self, session, config, parent)
        self.nProxInts = self.get_setting(session, 'nProxInts', 2)

    def serialize_term(self, session, termId, data, nRecs=0, nOccs=0):
        # in: list of longs
        fmt = '<' + 'l' * (len(data) + 3)
        params = [fmt, termId, nRecs, nOccs] + data
        try:
            val = struct.pack(*params)
        except:
            self.log_critical(session,
                              "%s failed to pack: %r" % (self.id, params))
            raise
        return val

    def deserialize_term(self, session, data, nRecs=-1, prox=1):
        fmt = '<' + 'l' * (len(data) / self.longStructSize)
        flat = struct.unpack(fmt, data)
        (termid, totalRecs, totalOccs) = flat[:3]
        idx = 3
        docs = [termid, totalRecs, totalOccs]
        while idx < len(flat):
            doc = list(flat[idx:idx + 3])
            nidx = idx + 3 + (doc[2] * self.nProxInts)
            doc.extend(flat[idx + 3:nidx])
            idx = nidx
            docs.append(doc)
        return docs

    def merge_term(self, session, currentData, newData,
                   op="replace", nRecs=0, nOccs=0):
        # in: struct: deserialised, new: flag
        # out: flat

        (termid, oldTotalRecs, oldTotalOccs) = currentData[0:3]
        currentData = list(currentData[3:])

        if op == 'add':
            # flatten
            terms = []
            for t in currentData:
                terms.extend(t)
            terms.extend(newData)
            currentData = terms
            if nRecs != 0:
                trecs = oldTotalRecs + nRecs
                toccs = oldTotalOccs + nOccs
            else:
                # ...
                trecs = oldTotalRecs + len(newData)
                toccs = oldTotalOccs
                for t in newData:
                    toccs = toccs + t[2]
                raise ValueError("FIXME:  mergeTerms needs recs/occs params")

        elif op == 'replace':
            recs = [(x[0], x[1]) for x in currentData]
            newOccs = 0
            idx = 0
            while idx < len(newData):
                end = idx + 3 + (newData[idx + 2] * self.nProxInts)
                new = list(newData[idx:end])
                idx = end
                docid = new[0]
                storeid = new[1]
                if (docid, storeid) in recs:
                    loc = recs.index((docid, storeid))
                    # subtract old occs
                    occs = currentData[loc][2]
                    newOccs -= occs
                    currentData[loc] = new
                else:
                    currentData.append(new)
                newOccs += new[2]
            trecs = len(currentData)
            toccs = oldTotalOccs + newOccs
            # now flatten currentData
            n = []
            for s in currentData:
                n.extend(s)
            currentData = n

        elif op == 'delete':
            delOccs = 0
            idx = 0
            while idx < len(newData):
                doc = list(newData[idx:idx + 3])
                idx = idx + 3 + (doc[2] * self.nProxInts)
                for x in range(len(currentData)):
                    old = currentData[x]
                    if old[0] == doc[0] and old[1] == doc[1]:
                        delOccs = delOccs + old[2]
                        del currentData[x]
                        break
            trecs = len(currentData) - 3
            toccs = oldTotalOccs - delOccs
            # now flatten
            terms = []
            for t in currentData:
                terms.extend(t)
            currentData = terms

        merged = [termid, trecs, toccs]
        merged.extend(currentData)
        return merged

    def construct_resultSetItem(self, session, term, rsiType=""):
        # in: single triple
        # out: resultSetItem
        # Need to map recordStore and docid at indexStore
        item = self.indexStore.construct_resultSetItem(session, term[0],
                                                       term[1], term[2])
        item.proxInfo = term[3:]
        return item

    def construct_resultSet(self, session, terms, queryHash={}):
        # in: unpacked
        # out: resultSet
        rsilist = []
        ci = self.indexStore.construct_resultSetItem
        s = self.resultSetClass(session, [])
        for t in terms[3:]:
            item = ci(session, t[0], t[1], t[2])
            pi = t[3:]
            item.proxInfo = [
                [pi[x:(x + self.nProxInts)]]
                for x
                in range(0, len(pi), self.nProxInts)
            ]
            item.resultSet = s
            rsilist.append(item)
        s.fromList(rsilist)
        s.index = self
        if queryHash:
            s.queryTerm = queryHash['text']
            s.queryFreq = queryHash['occurences']
            s.queryPositions = []
            # not sure about this nProxInts??
            try:
                for x in queryHash['positions'][1::self.nProxInts]:
                    s.queryPositions.append(x)
            except:
                # no queryPos?
                pass
        if (terms):
            s.termid = terms[0]
            s.totalRecs = terms[1]
            s.totalOccs = terms[2]
        else:
            s.totalRecs = 0
            s.totalOccs = 0
        return s



[docs]class XmlIndex(SimpleIndex):
    """Index to store terms as XML structure.

    e.g.::

        <rs tid="" recs="" occs="">
            <r i="DOCID" s="STORE" o="OCCS"/>
        </rs>

    """

    def __init__(self, session, config, parent):
        SimpleIndex.__init__(self, session, config, parent)
        # ping etree to initialize
        nothing = etree.fromstring("<xml/>")

    def _maybeCompress(self, xmlstr):
        compress = "0"
        if len(xmlstr) > 1000000:
            # compress
            compress = "1"
            outDoc = StringIO.StringIO()
            zfile = gzip.GzipFile(mode='wb', fileobj=outDoc, compresslevel=1)
            zfile.write(xmlstr)
            zfile.close()
            l = outDoc.tell()
            outDoc.seek(0)
            xmlstr = outDoc.read(l)
            outDoc.close()
        return compress + xmlstr

    def _maybeUncompress(self, data):
        compress = int(data[0])
        xmlstr = data[1:]
        if compress:
            # uncompress
            buff = StringIO.StringIO(xmlstr)
            zfile = gzip.GzipFile(mode='rb', fileobj=buff)
            xmlstr = zfile.read()
            zfile.close()
            buff.close()
        return xmlstr

    def serialize_term(self, session, termId, data, nRecs=0, nOccs=0):
        # in: list of longs
        val = struct.pack('<lll', termId, nRecs, nOccs)
        xml = ['<rs tid="%s" recs="%s" occs="%s">' % (termId, nRecs, nOccs)]
        idx = 0
        for i in range(0, len(data), 3):
            xml.append('<r i="%s" s="%s" o="%s"/>' % data[i:i + 3])
        xml.append("</rs>")
        xmlstr = ''.join(xml)
        data = self._maybeCompress(xmlstr)
        final = val + data
        return final

    def deserialize_term(self, session, data, nRecs=-1, prox=1):
        lss3 = 3 * self.longStructSize
        fmt = '<lll'
        (termid, totalRecs, totalOccs) = struct.unpack(fmt, data[:lss3])
        xmlstr = self._maybeUncompress(data[lss3:])
        return [termid, totalRecs, totalOccs, xmlstr]

    def construct_resultSet(self, session, terms, queryHash={}):
        # in: [termid, recs, occs, XML]
        # out: resultSet
        rs = SimpleResultSet(session, [])
        if len(terms) < 3:
            # no data
            return rs
        rsilist = []
        #ci = self.indexStore.construct_resultSetItem
        # Parse xml
        doc = etree.fromstring(terms[3])
        rsi = None

        for elem in doc.iter():
            if elem.tag == 'rs':
                # extract any further rs info here
                pass
            elif elem.tag == 'r':
                # process a hit: i, s, o
                if rsi:
                    rsi.proxInfo = pi
                    rsilist.append(rsi)
                vals = [int(x) for x in elem.attrib.values()]
                rsi = SimpleResultSetItem(session, *vals)
                # rsi = ci(session, *vals)
                rsi.resultSet = rs
                pi = []
            elif elem.tag == 'p':
                # process prox info
                pi.append([[int(x) for x in elem.attrib.values()]])
        if rsi:
            rsi.proxInfo = pi
            rsilist.append(rsi)
        rs.fromList(rsilist)
        rs.index = self
        if queryHash:
            rs.queryTerm = queryHash['text']
            rs.queryFreq = queryHash['occurences']
            rs.queryPositions = []
            # Not sure about this nProxInts??
            try:
                for x in queryHash['positions'][1::self.nProxInts]:
                    rs.queryPositions.append(x)
            except:
                # No queryPos?
                pass
        if (terms):
            rs.termid = terms[0]
            rs.totalRecs = terms[1]
            rs.totalOccs = terms[2]
        else:
            rs.totalRecs = 0
            rs.totalOccs = 0
        return rs



[docs]class XmlProximityIndex(XmlIndex):
    """ProximityIndex to store terms as XML structure.

    e.g.::

        <rs tid="" recs="" occs="">
          <r i="DOCID" s="STORE" o="OCCS">
            <p e="ELEM" w="WORDNUM" c="CHAROFFSET"/>
          </r>
        </rs>

    """

    _possibleSettings = {
        'nProxInts': {
            'docs': ("Number of integers per occurence in this index for "
                     "proximity information, typically 2 "
                     "(elementId, wordPosition) or "
                     "3 (elementId, wordPosition, byteOffset)"),
            'type': int
        }
    }

    def __init__(self, session, config, parent):
        XmlIndex.__init__(self, session, config, parent)
        self.nProxInts = self.get_setting(session, 'nProxInts', 2)

    def serialize_term(self, session, termId, data, nRecs=0, nOccs=0):
        # in: list of longs
        npi = self.get_setting(session, 'nProxInts', 2)
        val = struct.pack('<lll', termId, nRecs, nOccs)
        xml = ['<rs tid="%s" recs="%s" occs="%s">' % (termId, nRecs, nOccs)]
        idx = 0
        while idx < len(data):
            xml.append('<r i="%s" s="%s" o="%s">' % tuple(data[idx:idx + 3]))
            if npi == 3:
                for x in range(data[idx + 2]):
                    xml.append('<p e="%s" w="%s" c="%s"/>' %
                               tuple(data[idx + 3 + (x * 3):idx + 6 + (x * 3)])
                               )
                idx = idx + idx + 6 + (x * 3)
            else:
                for x in range(data[idx + 2]):
                    p = tuple(data[idx + 3 + (x * 2):idx + 5 + (x * 2)])
                    xml.append('<p e="%s" w="%s"/>' % p)
                idx = idx + 5 + (x * 2)
            xml.append('</r>')
        xml.append("</rs>")
        xmlstr = ''.join(xml)
        data = self._maybeCompress(xmlstr)
        final = val + data
        return final



[docs]class RangeIndex(SimpleIndex):
    """Index to enable searching over one-dimensional range (e.g. time).

    Need to use a RangeTokenMerger
    """
    # 1 3 should match 1, 2, 3
    # a c should match a* b* c
    # unsure about this - RangeIndex only necessary for 'encloses' queries
    # Also appropriate for 'within', so implememnted - John

    def search(self, session, clause, db):
        # Check if we can just use SimpleIndex.search
        if (clause.relation.value not in ['encloses', 'overlaps', 'within',
                                          '>', '>=', '<', '<=', '>=<']):
            return SimpleIndex.search(self, session, clause, db)
        else:
            p = self.permissionHandlers.get('info:srw/operation/2/search',
                                            None)
            if p:
                if not session.user:
                    raise PermissionException("Authenticated user required to "
                                              "search index %s" % self.id)
                okay = p.hasPermission(session, session.user)
                if not okay:
                    raise PermissionException("Permission required to search "
                                              "index %s" % self.id)
            # Final destination. Process Term.
            res = {}
            # Try to get process for relation/modifier, failing that relation,
            # fall back to that used for data
            for src in self.sources.get(
                clause.relation.toCQL(),
                self.sources.get(clause.relation.value, self.sources[u'data'])
            ):
                res.update(src[1].process(session, [[clause.term.value]]))
            store = self.get_path(session, 'indexStore')
            matches = []
            rel = clause.relation
            if (len(res) != 1):
                msg = "%s %s" % (clause.relation.toCQL(), clause.term.value)
                raise QueryException(msg, 24)
            keys = res.keys()[0].split('/', 1)
            startK = keys[0]
            endK = keys[1]
            rel = clause.relation.value
            if rel in ['encloses', '<', '<=']:
                # RangeExtractor should already return the range in ascending
                # order
                termList = store.fetch_termList(session, self,
                                                startK, relation='<')
                if rel == 'encloses':
                    # list comprehension is easier to understand
                    #termList = filter(lambda t: endK < t[0].split('/', 1)[1],
                    #                  termList)
                    termList = [t for t in termList
                                if (t[0].split('/', 1)[1] > endK)]
                elif rel == '<':
                    termList = [t for t in termList
                                if (t[0].split('/', 1)[1] < endK)]
                elif rel == '<=':
                    termList = [t for t in termList
                                if (t[0].split('/', 1)[1] <= endK)]
            elif rel == 'within':
                termList = store.fetch_termList(session, self,
                                                startK, end=endK)
                # List comprehension is easier to understand
                #termList = filter(lambda t: endK > t[0].split('/', 1)[1],
                #                  termList)
                termList = [t for t in termList
                            if (endK > t[0].split('/', 1)[1])]
            elif rel in ['overlaps', '>=<']:
                # Fetch all which start before the end point
                termList = store.fetch_termList(session, self,
                                                endK, relation='<=')
                # Filter for only those that end after start point
                termList = [t for t in termList
                            if (startK <= t[0].split('/', 1)[1])]
            elif rel.startswith('>'):
                termList = store.fetch_termList(session, self,
                                                endK, relation=rel)
            else:
                # This just SHOULD NOT have happened!...
                msg = '%s "%s"' % (clause.relation.toCQL(), clause.term.value)
                raise QueryException(msg, 24)
            matches.extend([self.construct_resultSet(session, t[1])
                            for t in termList])
            base = self.resultSetClass(session, [],
                                       recordStore=self.recordStore)
            base.recordStoreSizes = self.recordStoreSizes
            base.index = self
            if not len(matches):
                return base
            else:
                rs = base.combine(session, matches, clause, db)
                return rs



[docs]class BitmapIndex(SimpleIndex):
    # store as hex -- fast to generate, 1 byte per 4 bits.
    # eval to go from hex to long for bit manipulation

    _possiblePaths = {
        'recordStore': {
            "docs": ("The recordStore in which the records are kept "
                     "(as this info not maintained in the index)")
        }
    }

    def __init__(self, session, config, parent):
        SimpleIndex.__init__(self, session, config, parent)
        self.indexingData = SimpleBitfield()
        self.indexingTerm = ""
        self.recordStore = self.get_setting(session, 'recordStore', None)
        if not self.recordStore:
            rs = self.get_path(session, 'recordStore', None)
            if rs:
                self.recordStore = rs.id
        self.resultSetClass = BitmapResultSet

    def serialize_term(self, session, termId, data, nRecs=0, nOccs=0):
        # in: list of longs
        if len(data) == 1 and isinstance(data[0], SimpleBitfield):
            # HACK.  Accept bitfield from mergeTerms
            bf = data[0]
        else:
            bf = SimpleBitfield()
            for item in data[::3]:
                bf[item] = 1
        pack = struct.pack('<lll', termId, nRecs, nOccs)
        val = pack + str(bf)
        return val

    def calc_sectionOffsets(self, session, start, nRecs, dataLen):
        # order is (of course) backwards
        # so we need length of data etc etc.
        start = (dataLen - (start / 4) + 1) - (nRecs / 4)
        packing = dataLen - (start + (nRecs / 4) + 1)
        return [(start, (nRecs / 4) + 1, '0x', '0' * packing)]

    def deserialize_term(self, session, data, nRecs=-1, prox=0):
        lsize = 3 * self.longStructSize
        longs = data[:lsize]
        terms = list(struct.unpack('<lll', longs))
        if len(data) > lsize:
            bf = SimpleBitfield(data[lsize:])
            terms.append(bf)
        return terms

    def merge_term(self, session, currentData, newData,
                   op="replace", nRecs=0, nOccs=0):
        (termid, oldTotalRecs, oldTotalOccs, oldBf) = currentData
        if op in['add', 'replace']:
            for t in newData[1::3]:
                oldBf[t] = 1
        elif op == 'delete':
            for t in newData[1::3]:
                oldBf[t] = 0
        trecs = oldBf.lenTrueItems()
        toccs = trecs
        merged = [termid, trecs, toccs, oldBf]
        return merged

    def construct_resultSetItem(self, session, term, rsiType=""):
        # in: single triple
        # out: resultSetItem
        # Need to map recordStore and docid at indexStore
        return self.indexStore.construct_resultSetItem(session, term[0],
                                                       term[1], term[2])

    def construct_resultSet(self, session, terms, queryHash={}):
        # in: unpacked
        # out: resultSet
        if len(terms) > 3:
            data = terms[3]
            s = BitmapResultSet(session, data, recordStore=self.recordStore)
        else:
            bmp = SimpleBitfield(0)
            s = BitmapResultSet(session, bmp, recordStore=self.recordStore)
        s.index = self
        if queryHash:
            s.queryTerm = queryHash['text']
            s.queryFreq = queryHash['occurences']
        if (terms):
            s.termid = terms[0]
            s.totalRecs = terms[1]
            s.totalOccs = terms[2]
        else:
            s.totalRecs = 0
            s.totalOccs = 0
        return s



[docs]class RecordIdentifierIndex(Index):

    _possibleSettings = {
        'recordStore': {
            "docs": ("The recordStore in which the records are kept "
                     "(as this info not maintained in the index)")
        }
    }

    def begin_indexing(self, session):
        pass

    def commit_indexing(self, session):
        pass

    def index_record(self, session, rec):
        return rec

    def delete_record(self, session, rec):
        pass

    def clear(self, session):
        pass

    def scan(self, session, clause, nTerms, direction):
        raise NotImplementedError()

    def search(self, session, clause, db):
        # Copy data from clause to resultSetItem after checking exists
        recordStore = self.get_path(session, 'recordStore')
        base = SimpleResultSet(session)
        if clause.relation.value in ['=', 'exact']:
            t = clause.term.value
            if t.isdigit():
                t = long(t)
            if recordStore.fetch_metadata(session, t, 'wordCount') > -1:
                item = SimpleResultSetItem(session)
                item.id = t
                item.recordStore = recordStore.id
                item.database = db.id
                items = [item]
            else:
                items = []
        elif clause.relation.value == 'any':
            # split on whitespace
            terms = clause.term.value.split()
            items = []
            for t in terms:
                if t.isdigit():
                    t = long(t)
                if recordStore.fetch_metadata(session, t, 'wordCount') > -1:
                    item = SimpleResultSetItem(session)
                    item.id = t
                    item.database = db.id
                    item.recordStore = recordStore.id
                    items.append(item)
        elif (clause.relation.value in ['<', '<='] and
              clause.term.value.isdigit()):
            t = long(clause.term.value)
            if clause.relation.value == '<':
                terms = range(t)
            else:
                terms = range(t + 1)

            items = []
            for t in terms:
                if recordStore.fetch_metadata(session, t, 'wordCount') > -1:
                    item = SimpleResultSetItem(session)
                    item.id = t
                    item.database = db.id
                    item.recordStore = recordStore.id
                    items.append(item)
        else:
            msg = '%s "%s"' % (clause.relation.toCQL(), clause.term.value)
            raise QueryException(msg, 24)

        base.fromList(items)
        base.index = self
        return base


# rec.checksumValue

class ReverseMetadataIndex(Index):

    _possiblePaths = {
        'recordStore': {
            "docs": ("The recordStore in which the records are kept "
                     "(as this info not maintained in the index)")
        }
    }

    _possibleSettings = {
        'metadataType': {
            "docs": ("The type of metadata to provide an 'index' for. "
                     "Defaults to digestReverse.")
        }
    }

    def begin_indexing(self, session):
        pass

    def commit_indexing(self, session):
        pass

    def index_record(self, session, rec):
        return record

    def delete_record(self, session, rec):
        pass

    def clear(self, session):
        pass

    def scan(self, session, clause, nTerms, direction):
        raise NotImplementedError()

    def search(self, session, clause, db):
        mtype = self.get_setting(session, 'metadataType', 'digestReverse')
        recordStore = self.get_path(session, 'recordStore')
        base = SimpleResultSet(session)
        if clause.relation.value in ['=', 'exact']:
            t = clause.term.value
            rid = recordStore.fetch_metadata(session, t, mtype)
            if rid:
                item = SimpleResultSetItem(session)
                item.id = rid
                item.recordStore = recordStore.id
                item.database = db.id
                items = [item]
            else:
                items = []
        elif clause.relation.value == 'any':
            # Split on whitespace
            terms = clause.term.value.split()
            items = []
            for t in terms:
                rid = recordStore.fetch_metadata(session, t, mtype)
                if rid:
                    item = SimpleResultSetItem(session)
                    item.id = rid
                    item.database = db.id
                    item.recordStore = recordStore.id
                    items.append(item)
        base.fromList(items)
        base.index = self
        return base


[docs]class PassThroughIndex(SimpleIndex):
    """Special Index pull in search terms from another Database."""

    def _handleLxmlConfigNode(self, session, node):
        # Source
        if node.tag in ['xpath', '{%s}xpath' % CONFIG_NS,
                        'selector', '{%s}selector' % CONFIG_NS
                        ]:
            ref = node.attrib.get('{%s}ref' % CONFIG_NS,
                                  node.attrib.get('ref', ''))
            if ref:
                xp = self.get_object(session, ref)
            else:
                xp = SimpleXPathProcessor(session, node, self)
                xp.sources = [[xp._handleLxmlLocationNode(session, node)]]
            self.xpath = xp

    def _handleConfigNode(self, session, node):
        # Source
        if (node.localname in ["xpath", "selector"]):
            ref = node.getAttributeNS('ref')
            if ref:
                xp = self.get_object(session, ref)
            else:
                xp = SimpleXPathProcessor(session, node, self)
                xp.sources = [[xp._handleLocationNode(session, node)]]
            self.xpath = xp

    def __init__(self, session, config, parent):
        self.xpath = None
        SimpleIndex.__init__(self, session, config, parent)
        dbStr = self.get_path(session, 'database', '')
        if not dbStr:
            raise ConfigFileException("No remote database given in "
                                      "%s" % self.id)
        db = session.server.get_object(session, dbStr)
        if not db:
            raise ConfigFileException("Unknown remote database given in "
                                      "%s" % self.id)
        self.database = db

        idxStr = self.get_path(session, 'remoteIndex', "")
        if not idxStr:
            raise ConfigFileException("No remote index given in %s" % self.id)
        idx = db.get_object(session, idxStr)
        if not idx:
            msg = ("Unknown index %s in remote database %s for %s" %
                   (idxStr, db.id, self.id))
            raise ConfigFileException(msg)
        self.remoteIndex = idx

        idxStr = self.get_path(session, 'remoteKeyIndex', "")
        if idxStr:
            idx = db.get_object(session, idxStr)
            if not idx:
                msg = ("Unknown index %s in remote database %s for %s" %
                       (idxStr, db.id, self.id))
                raise ConfigFileException(msg)
            self.remoteKeyIndex = idx
        else:
            self.remoteKeyIndex = None

        idx = self.get_path(session, 'localIndex', None)
        if not idx:
            raise ConfigFileException("No local index given in %s" % self.id)
        self.localIndex = idx

    def search(self, session, clause, db):
        # First do search on remote index
        currDb = session.database
        session.database = self.database.id
        rs = self.remoteIndex.search(session, clause, self.database)
        # Fetch all matched records
        values = {}
        for rsi in rs:
            rec = rsi.fetch_record(session)
            # Process xpath
            try:
                value = self.xpath.process_record(session, rec)[0][0]
            except:
                # No data where we expect it
                continue
            if value:
                values[value] = 1

        # Construct search from keys and return local search
        localq = cql.parse('c3.%s any "%s"' %
                           (self.localIndex.id, ' '.join(values.keys())))
        session.database = currDb
        return self.localIndex.search(session, localq, db)

    def scan(self, session, clause, nTerms, direction=">="):
        """Scan remote index.

        Note Well:  If term in remote doesn't appear, it's still included
        with trecs and toccs of 0.  termid is always -1 as it's meaningless
        in the local context -- could be multiple or 0
        """
        currDb = session.database
        session.database = self.database.id
        scans = self.remoteIndex.scan(session, clause, nTerms,
                                      direction, summary=0)
        if not scans:
            return []
        newscans = []
        storeHash = {}
        end = 0
        endMarker = ''
        while True:
            for info in scans:
                if len(info) == 3:
                    end = 1
                    endMarker = info[2]
                term = info[0]
                termInfo = info[1]
                trecs = 0
                toccs = 0
                termid = -1
                # Construct result set is more portable but slower
                rs = self.remoteIndex.construct_resultSet(session, termInfo)
                for rsi in rs:
                    rec = rsi.fetch_record(session)
                    # process xpath
                    try:
                        value = self.xpath.process_record(session, rec)[0][0]
                    except:
                        # no data where we expect it
                        continue
                    info = self.localIndex.fetch_term(session, value,
                                                      summary=1, prox=0)
                    if info:
                        trecs += info[1]
                        toccs += info[2]
                if trecs:
                    newscans.append([term, [termid, trecs, toccs]])

                    if endMarker != '':
                        newscans[-1].append(endMarker)
                        endMarker = ''

            if (not end) and len(newscans) < nTerms + 1:
                # fetch new scans
                clause.term.value = scans[-1][0]
                if direction == "<=":
                    direction = "<"
                elif direction == ">=":
                    direction = ">"
                scans = self.remoteIndex.scan(session, clause, 10,
                                              direction, summary=0)
            else:
                break
        if endMarker != '' and len(newscans):
            newscans[-1].append(endMarker)
        return newscans[:nTerms]

    def fetch_sortValue(self, session, rec, ascending=True):
        if not self.remoteKeyIndex:
            return ''
        key = self.localIndex.fetch_sortValue(session, rec, ascending)
        if not key:
            return ''
        currDb = session.database
        session.database = self.database.id
        q = cql.parse('c3.%s exact "%s"' % (self.remoteKeyIndex.id, key))
        rs = self.remoteKeyIndex.search(session, q, self.database)
        if rs:
            sv = self.remoteIndex.fetch_sortValue(session, rs[0], ascending)
        else:
            sv = ''
        session.database = currDb
        return sv

    # No need to do anything during indexing
    def begin_indexing(self, session):
        pass

    def commit_indexing(self, session):
        pass

    def index_record(self, session, rec):
        return rec

    def delete_record(self, session, rec):
        pass
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  Source code for cheshire3.record

"""Record implementations.

Split to separate object to allow for DOM->SAX direct conversion by throwing
events from DOM tree to handler.
"""

import types
import unicodedata
import re

from xml.sax.saxutils import escape
from xml.sax import ContentHandler

from cheshire3.baseObjects import Record
from cheshire3.exceptions import C3Exception
import cheshire3.utils
from cheshire3.utils import flattenTexts, elementType, textType
from cheshire3.marc_utils import MARC, MARC8_to_Unicode
from __builtin__ import isinstance


class SaxContentHandler(ContentHandler):
    """Cheshire3 SAX implementation.

    1 <name> <attrHash> parent predicate end
    Element
    4 <as 1>
    Namespaced Element
    2 <name> <startLine>
    End Element
    5 <as 2>
    End Namespaced
    3 <text>
    Characters
    9 <element hash>
    pickled hash of locations
    """

    currentText = []
    currentPath = []
    pathLines = []
    currentLine = -1
    recordWordCount = 0
    elementHash = {}
    namespaces = []
    hashAttributesNames = {}
    hashAttributes = []
    stripWS = 0
    saveElementIndexes = 1

    def __init__(self):
        self.saveElementIndexes = 1
        self.hashAttributesNames = {}
        self.hashAttributes = []
        self.stripWS = 0
        self.reinit()

    def reinit(self):
        self.currentText = []
        self.currentPath = []
        self.pathLines = []
        self.currentLine = -1
        self.recordWordCount = 0
        self.elementHash = {}
        self.elementIndexes = []
        self.namespaces = []

    def startPrefixMapping(self, pfx, uri):
        self.currentLine += 1
        if (pfx is None):
            pfx = ''
        self.currentText.append("6 %r, %r" % (pfx, uri))

    # We want to fwd elems to NS elem handlers with default NS?
    def startElement(self, name, attrs):
        self.currentLine += 1
        self.pathLines.append(self.currentLine)
        try:
            parent = self.pathLines[-2]
        except IndexError:
            parent = -1
        attrHash = {}
        if (attrs):
            for k in attrs.keys():
                attrHash[k] = escape(attrs[k])

        try:
            npred = self.elementIndexes[-1][name] + 1
            self.elementIndexes[-1][name] += 1
        except IndexError:
            # Empty
            npred = 1
            self.elementIndexes = [{name: npred}]
        except KeyError:
            # First occurence of Element
            npred = 1
            self.elementIndexes[-1][name] = 1
        except:
            raise
        self.elementIndexes.append({})
        self.currentText.append("1 %s %s %d %d" %
                                (name, repr(attrHash), parent, npred))
        saveAttrs = []
        try:
            hashAttrList = self.hashAttributesNames[name]
            for a in hashAttrList:
                try:
                    saveAttrs.append("%s[@%s='%s']" % (name, a, attrHash[a]))
                except:
                    pass
        except:
            pass
        try:
            starAttrList = self.hashAttributesNames['*']
            for a in starAttrList:
                try:
                    saveAttrs.append("*[@%s='%s']" % (a, attrHash[a]))
                except:
                    pass
        except:
            pass
        if saveAttrs:
            self.hashAttributes.append((self.currentLine, saveAttrs))

    def endElement(self, name):
        self.currentLine += 1
        start = self.pathLines.pop()
        self.currentText.append("2 %s %d" % (name, start))
        self.currentText[start] = ("%s %d" %
                                   (self.currentText[start], self.currentLine))
        self.elementIndexes.pop()
        try:
            self.elementHash[name].append([start, self.currentLine])
        except:
            self.elementHash[name] = [[start, self.currentLine]]
        if self.hashAttributes and self.hashAttributes[-1][0] == start:
            attrs = self.hashAttributes.pop()[1]
            for sa in attrs:
                try:
                    self.elementHash[sa].append([start, self.currentLine])
                except:
                    self.elementHash[sa] = [[start, self.currentLine]]

    def startElementNS(self, name, qname, attrs):
        self.currentLine += 1
        self.pathLines.append(self.currentLine)
        try:
            parent = self.pathLines[-2]
        except:
            parent = -1
        attrHash = {}
        # Convert from weird sax thing
        if (attrs):
            for k in attrs.keys():
                attrHash[k] = attrs[k]

        simpleName = name[1]
        try:
            npred = self.elementIndexes[-1][simpleName] + 1
            self.elementIndexes[-1][simpleName] += 1
        except IndexError:
            # Empty
            npred = 1
            self.elementIndexes = [{simpleName: npred}]
        except KeyError:
            # First occurence of Element
            npred = 1
            self.elementIndexes[-1][simpleName] = 1
        self.elementIndexes.append({})

        self.currentText.append(
            "4 %r, %r, %r, %r %d %d" %
            (name[0], simpleName, qname, attrHash, parent, npred)
        )

        saveAttrs = []
        try:
            hashAttrList = self.hashAttributesNames[simpleName]
            for a in hashAttrList:
                try:
                    saveAttrs.append("%s[@%s='%s']" %
                                     (simpleName, a, attrHash[a]))
                except:
                    pass
        except:
            pass
        try:
            starAttrList = self.hashAttributesNames['*']
            for a in starAttrList:
                try:
                    saveAttrs.append("*[@%s='%s']" % (a, attrHash[a]))
                except:
                    pass
        except:
            pass
        if saveAttrs:
            self.hashAttributes.append((self.currentLine, saveAttrs))

    def endElementNS(self, name, qname):
        self.currentLine += 1
        start = self.pathLines.pop()
        self.currentText.append("5 %r, %r, %r %d" %
                                (name[0], name[1], qname, start))
        self.currentText[start] = ("%s %d" %
                                   (self.currentText[start], self.currentLine))
        self.elementIndexes.pop()
        try:
            self.elementHash[name[1]].append([start, self.currentLine])
        except:
            self.elementHash[name[1]] = [[start, self.currentLine]]
        if self.hashAttributes and self.hashAttributes[-1][0] == start:
            attrs = self.hashAttributes.pop()[1]
            for sa in attrs:
                try:
                    self.elementHash[sa].append([start, self.currentLine])
                except:
                    self.elementHash[sa] = [[start, self.currentLine]]

    def characters(self, text, start=0, length=-1):
        # if text.isspace():
        #     text = " "
        prev = self.currentText[-1]
        if self.stripWS and text.isspace():
            return
        self.currentLine += 1
        if (
            len(text) != 1 and len(prev) != 3 and
            prev[0] == "3" and not prev[-1] in [' ', '-']
        ):
            # Adjacent lines of text, ensure spaces
            text = ' ' + text
        self.currentText.append("3 %s" % (text))
        self.recordWordCount += len(text.split())

    def ignorableWhitespace(self, ws):
        # ... ignore! :D
        pass

    def processingInstruction(self, target, data):
        pass

    def skippedEntity(self, name):
        pass


class SaxToDomHandler:
    nodeStack = []
    document = None
    currText = ""

    def initState(self):
        self.nodeStack = []
        self.document = None
        self.top = None

    def startElement(self, name, attribs={}):
        if (not self.document):
            self.document = implementation.createDocument(None, name, None)
            elem = self.document.childNodes[0]
        else:
            elem = self.document.createElementNS(None, name)
        for a in attribs:
            elem.setAttributeNS(None, a, attribs[a])
        if (self.nodeStack):
            self.nodeStack[-1].appendChild(elem)
        else:
            self.document.appendChild(elem)
        self.nodeStack.append(elem)

    def endElement(self, foo):
        self.nodeStack.pop()

    def characters(self, text, zero=0, length=0):
        if (self.nodeStack):
            if (text.isspace()):
                text = " "
            # Is this escape necessary?
            text = escape(text)
            d = self.document.createTextNode(text)
            self.nodeStack[-1].appendChild(d)

    def startElementNS(self, name, qname, attribs):
        if (not self.document):
            self.document = implementation.createDocument(name[0], name[1],
                                                          None)
            elem = self.document.childNodes[0]
        else:
            elem = self.document.createElementNS(name[0], name[1])

        for a in attribs:
            elem.setAttributeNS(a[0], a[1], attribs[a])
        if (self.nodeStack):
            self.nodeStack[-1].appendChild(elem)
        else:
            self.document.appendChild(elem)
        self.nodeStack.append(elem)

    def endElementNS(self, name, qname):
        self.nodeStack.pop()

    def startPrefixMapping(self, pref, uri):
        pass

    def getRootNode(self):
        return self.document


class SaxToXmlHandler:
    xml = []
    currNs = 0
    newNamespaces = {}

    def initState(self):
        self.xml = []
        self.namespaces = {}
        self.currNs = 0
        self.newNamespaces = {}

    def startPrefixMapping(self, pref, uri):
        self.namespaces[uri] = pref
        self.newNamespaces[pref] = uri

    def startElement(self, name, attribs={}):
        attrs = []
        for a in attribs:
            attrs.append('%s="%s"' % (a, attribs[a]))
        attribtxt = ' '.join(attrs)
        if (attribtxt):
            attribtxt = " " + attribtxt
        self.xml.append("<%s%s>" % (name, attribtxt))

    def endElement(self, name):
        self.xml.append("</%s>" % (name))

    def _getPrefix(self, ns):
        if (not ns):
            return ""
        pref = self.namespaces.get(ns, None)
        if (pref is None):
            self.currNs += 1
            pref = "ns%d" % (self.currNs)
            self.namespaces[ns] = pref
            self.newNamespaces[pref] = ns
        return pref

    def startElementNS(self, n, qn=None, attrs={}):
        pref = self._getPrefix(n[0])
        if (pref):
            name = "%s:%s" % (pref, n[1])
        else:
            name = n[1]
        attrlist = []
        for ns, aname in attrs:
            p2 = self._getPrefix(ns)
            if (p2):
                nsaname = "%s:%s" % (p2, aname)
            else:
                nsaname = aname
            attrlist.append('%s="%s"' % (nsaname, attrs[(ns, aname)]))
        for x in self.newNamespaces.iteritems():
            if (x[0]):
                attrlist.append('xmlns:%s="%s"' % (x[0], x[1]))
            else:
                attrlist.append('xmlns="%s"' % (x[1]))
        self.newNamespaces = {}
        attribtxt = ' '.join(attrlist)
        if (attribtxt):
            attribtxt = " " + attribtxt
        self.xml.append("<%s%s>" % (name, attribtxt))

    def endElementNS(self, n, qn=None):
        pref = self._getPrefix(n[0])
        if (pref):
            name = "%s:%s" % (pref, n[1])
        else:
            name = n[1]
        self.xml.append("</%s>" % (name))

    def characters(self, text, zero=0, length=0):
        text = escape(text)
        self.xml.append(text)

    def get_xmlString(self):
        return ''.join(self.xml)


class NumericPredicateException(C3Exception):
    pass


class DomRecord(Record):
    context = None
    size = 0

    def __init__(self, data, xml="", docId=None, wordCount=0, byteCount=0):
        self.dom = data
        self.xml = xml
        self.id = docId
        self.parent = ('', '', -1)
        self.context = None
        self.metadata = {}
        if wordCount:
            self.wordCount = wordCount
        else:
            try:
                # Sometimes this blows up
                self.wordCount = len(flattenTexts(data).split())
            except:
                self.wordCount = 0
        self.byteCount = byteCount

    def _walk(self, node):
        pass

    def get_sax(self, session):
        if (not self.sax):
            self.handler = SaxContentHandler()
            for c in self.dom.childNodes:
                self._walkTop(c)
            self.sax = self.handler.currentText
            self.sax.append("9 %r" % self.handler.elementHash)
            self.handler = None
        return self.sax

    def get_dom(self, session):
        return self.dom

    def fetch_vector(self, session, index, summary=False):
        return index.indexStore.fetch_vector(session, index, self, summary)

    def fetch_proxVector(self, session, index, elem=-1):
        return index.indexStore.fetch_proxVector(session, index, self, elem)


[docs]class MinidomRecord(DomRecord):
    useNamespace = 1

    def get_xml(self, session):
        if (self.xml):
            return self.xml
        else:
            self.xml = self.dom.toxml()
            return self.xml

    def _walkTop(self, node):
        # top level node
        if node.nodeType == elementType:
            self.namespaces = node.namespaceURI is not None
            self._walk(node)

    def _walk(self, node):
        if (node.nodeType == elementType):
            name = node.localName
            ns = node.namespaceURI
            attrHash = {}
            for ai in range(node.attributes.length):
                attr = node.attributes.item(ai)
                if self.namespaces:
                    if attr.namespaceURI == 'http://www.w3.org/2000/xmlns/':
                        self.handler.startPrefixMapping(attr.localName,
                                                        attr.value)
                    else:
                        attrHash[(attr.namespaceURI,
                                  attr.localName)] = attr.value
                else:
                    attrHash[attr.localName] = attr.value
            if self.namespaces:
                self.handler.startElementNS((node.namespaceURI,
                                             node.localName),
                                            None,
                                            attrHash)
            else:
                self.handler.startElement(node.localName, attrHash)
            for c in node.childNodes:
                self._walk(c)
            if self.namespaces:
                self.handler.endElementNS((node.namespaceURI,
                                           node.localName),
                                          None)
            else:
                self.handler.endElement(node.localName)
        elif node.nodeType == utils.textType:
            self.handler.characters(node.data)

    def process_xpath(self, session, xpath, maps={}):
        raise NotImplementedError



try:
    from lxml import etree, sax
except:

    class LxmlRecord(DomRecord):
        pass

else:

[docs]    class LxmlRecord(DomRecord):

        def process_xpath(self, session, xpath, maps={}):
            global prefixRe
            if (isinstance(xpath, list)):
                xpath = repr(xpath[0])
            if not any(
                [xpath.startswith('/'), xpath.endswith(')')]
            ):
                xpath = "//" + xpath
            if maps:
                retval = self.dom.xpath(xpath, namespaces=maps)
            else:
                retval = self.dom.xpath(xpath)
            if isinstance(retval, list):
                return retval
            else:
                return [retval]

        def get_xml(self, session):
            return etree.tostring(self.dom)

        def get_sax(self, session):
            if (not self.sax):
                handler = SaxContentHandler()
                sax.saxify(self.dom, handler)
                self.sax = handler.currentText
                self.sax.append("9 %r" % handler.elementHash)
            return self.sax

        def get_dom(self, session):
            try:
                return self.dom.getroot()
            except AttributeError:
                return self.dom



try:
    from xpath import (
        ParsedRelativeLocationPath as PRLP,
        ParsedAbsoluteLocationPath as PALP,
        ParsedStep, ParsedNodeTest, ParsedExpr, Compile,
        ParsedAbbreviatedAbsoluteLocationPath as PAALP,
        ParsedAbbreviatedRelativeLocationPath as PARLP,
        ParsedNodeTest
    )
except:
    # This means we can't do xpaths on SaxRecords...
    # making them a bit pointless, but not fatal as we likely don't need them
    pass


def traversePath(node):

    if (isinstance(node, PRLP.ParsedRelativeLocationPath)):
        left = traversePath(node._left)
        right = traversePath(node._right)
        if (left == []):
            # self::node()
            return [right]
        elif (type(left[0]) in types.StringTypes):
            return [left, right]
        else:
            left.append(right)
            return left
    elif (isinstance(node, PALP.ParsedAbsoluteLocationPath)):
        left = ['/']
        if (node._child):
            right = traversePath(node._child)
        else:
            return left
        if isinstance(right[0], basestring):
            return [left, right]
        else:
            left.extend(right)
            return left
    elif (isinstance(node, PARLP.ParsedAbbreviatedRelativeLocationPath)):
        left = traversePath(node._left)
        right = traversePath(node._right)
        right[0] = 'descendant'
        if (left == []):
            # self::node()
            return [right]
        elif (type(left[0]) in types.StringTypes):
            return [left, right]
        else:
            left.append(right)
            return left
    elif (isinstance(node, ParsedStep.ParsedStep)):
        # TODO: Check that axis is something we can parse
        a = node._axis._axis
        if (a == 'self'):
            return []
        n = node._nodeTest
        local = ParsedNodeTest.NodeNameTest
        nameattr = "_nodeName"
        if (isinstance(n, local)):
            n = getattr(n, nameattr)
        elif (isinstance(n, ParsedNodeTest.TextNodeTest)):
            n = "__text()"
        elif (isinstance(n, ParsedNodeTest.QualifiedNameTest)):
            n = n._prefix + ":" + n._localName
        elif (isinstance(n, ParsedNodeTest.PrincipalTypeTest)):
            n = "*"
        else:
            raise NotImplementedError

        preds = node._predicates
        pp = []
        if (preds):
            for pred in preds:
                pp.append(traversePath(pred))
        return [a, n, pp]
    elif (isinstance(node, ParsedExpr.ParsedEqualityExpr) or
          isinstance(node, ParsedExpr.ParsedRelationalExpr)):
        # @id="fish"
        op = node._op
        # Override check for common: [position()=int]
        if (
            op == '=' and
            isinstance(node._left, ParsedExpr.FunctionCall) and
            node._left._name == 'position' and
            isinstance(node._right, ParsedExpr.ParsedNLiteralExpr)
        ):
            return node._right._literal
        left = traversePath(node._left)
        if (isinstance(left, list) and left[0] == "attribute"):
            left = left[1]
        right = traversePath(node._right)
        if not op in ('=', '!='):
            op = ['<', '<=', '>', '>='][op]
        return [left, op, right]
    elif (
        isinstance(node, ParsedExpr.ParsedNLiteralExpr) or
        isinstance(node, ParsedExpr.ParsedLiteralExpr)
    ):
        # 7 or "fish"
        return node._literal
    elif (isinstance(node, ParsedExpr.FunctionCall)):
        if (node._name == 'last'):
            # Override for last using Pythonic expr
            return -1
        elif node._name == 'name':
            return ['FUNCTION',
                    '__name()']
        elif node._name == 'starts-with':
            # only for foo[starts-with(@bar, 'baz')]
            return ['FUNCTION',
                    'starts-with',
                    traversePath(node._arg0)[1],
                    node._arg1._literal]
        elif node._name == 'regexp':
            return ['FUNCTION',
                    'regexp',
                    traversePath(node._arg0)[1],
                    re.compile(node._arg1._literal)]
        elif node._name == 'count':
            return ['FUNCTION',
                    'count',
                    traversePath(node._arg0)]
        else:
            raise(NotImplementedError)
    elif (isinstance(node, ParsedExpr.ParsedAndExpr)):
        return [traversePath(node._left), 'and', traversePath(node._right)]
    elif (isinstance(node, ParsedExpr.ParsedOrExpr)):
        return [traversePath(node._left), 'or', traversePath(node._right)]
    else:
        # We'll need to do full XPath vs DOM
        raise NotImplementedError


def parseOldXPath(p):
    xpObj = Compile(p)
    t = traversePath(xpObj)
    if (t[0] != '/' and type(t[0]) in types.StringTypes):
        t = [t]
    return [xpObj, t]


[docs]class SaxRecord(Record):

    def __init__(self, data, xml="", docId=None, wordCount=0, byteCount=0):
        self.sax = data
        self.id = docId
        self.xml = xml
        self.history = []
        self.rights = []
        self.elementHash = {}
        self.wordCount = wordCount
        self.byteCount = byteCount
        self.parent = ('', '', -1)
        self.attrRe = re.compile("u['\"](.+?)['\"]: u['\"](.*?)['\"](, |})")
#        self.attrRe = re.compile("u(?P<quote>['\"])(.+?)(?P=quote): "
#                                 "u(?P<quoteb>['\"])(.*?)(?P=quoteb)(, |})")
        self.recordStore = ""

    def process_xpath(self, session, xpath, maps={}):
        if (not isinstance(xpath, list)):
            # Raw XPath
            xpath = parseOldXPath(xpath)

        xp = xpath[1]
        try:
            flatten = 0
            if xp[0][0] == "FUNCTION" and xp[0][1] == 'count':
                # process xpath and return number of matches
                if isinstance(xp[0][2][0], str) and xp[0][2][0] != '/':
                    data = self.process_xpath(session,
                                              [None, [xp[0][2]]],
                                              maps)
                else:
                    data = self.process_xpath(session,
                                              [None, xp[0][2]],
                                              maps)
                return len(data)

            if (xp[-1][0] == 'child' and xp[-1][1] == "__text()"):
                flatten = 1
                xp = xp[:-1]
            if (xp[-1][0] == 'attribute'):
                return self._handleAttribute(xp, maps)
            elif (xp[-1][0] == "/"):
                # Return top level element
                for x in xrange(len(self.sax)):
                    if self.sax[x][0] in ['1', '4']:
                        return self.sax[x:]
            elif(xp[-1][0] in ['child', 'descendant']):
                data = []
                # Extracting element
                elemName = xp[-1][1]
                nselem = elemName.split(":")
                if (len(nselem) == 2):
                    # Namespaced.
                    nsUri = maps[nselem[0]]
                    elemName = nselem[1]
                else:
                    nsUri = ""

                attr = xp[-1][2]
                elemLines = []
                if elemName == '*' and attr:
                    for p in attr:
                        if p[0] == 'FUNCTION' and p[2] == '__name()':
                            names = self.elementHash.keys()
                            if p[1] == 'starts-with' and p[2] == '__name()':
                                for x in names:
                                    if x.find(p[3]) == 0:
                                        elemLines.extend(self.elementHash[x])
                            elif p[1] == 'regexp' and p[2] == '__name()':
                                for x in names:
                                    if p[3].search(x):
                                        elemLines.extend(self.elementHash[x])
                elif (not elemName in self.elementHash):
                    return []

                if (
                    len(attr) == 1 and
                    isinstance(attr[0], list) and
                    attr[0][1] == "="
                ):
                    n = u"%s[@%s='%s']" % (elemName, attr[0][0], attr[0][2])
                    elemLines = self.elementHash.get(n, [])

                if elemLines == []:
                    try:
                        elemLines = self.elementHash[elemName]
                    except:
                        # might really be empty
                        pass
                for e in elemLines:
                    if (
                        not nsUri or
                        self.sax[e[0]][4:4 + len(nsUri)] == nsUri
                    ):
                        match = self._checkSaxXPathLine(xp, e[0])
                        if (match):
                            # Return event chunk
                            l = self.sax[e[0]]
                            end = int(l[l.rfind(' ') + 1:])
                            data.append(self.sax[e[0]:end + 1])
            else:
                # Unsupported final axis
                raise(NotImplementedError)

            if flatten and data:
                # Flatten to text nodes
                ndata = []
                for match in data:
                    txt = []
                    for ev in match:
                        if ev[0] == '3':
                            txt.append(ev[2:])
                    ndata.append(''.join(txt))
                return ndata
            else:
                return data

        except NotImplementedError:
            # Convert to DOM (slow) and reapply (slower still)
            dom = self.get_dom(session)
            xp = xpTuple[0]
            try:
                return utils.evaluateXPath(xp, dom)
            except:
                self.log_critical("Buggy Xpath: %r" % xp)
                return []
        # Otherwise just fall over as we've hit a real bug

    def _handleAttribute(self, xp, maps={}):
        attrName = xp[-1][1]
        nselem = attrName.split(":")
        if (len(nselem) == 2):
            # Namespaced attribute
            nsUri = maps[nselem[0]]
            attrName = nselem[1]
        else:
            nsUri = None

        data = []

        if (len(xp) == 1):
            # Extracting all occs of attribute anywhere!?
            # Check predicates... (only support one numeric predicate)
            if (
                len(xp[0][2]) == 1 and
                isinstance(xp[0][2][0], float)
            ):
                nth = int(xp[0][2][0])
            elif (len(xp[0][2])):
                # Non index or multiple predicates??
                raise(NotImplementedError)
            else:
                nth = 0

            currn = 0
            for l in self.sax:
                if (l[0] == "1"):
                    (name, attrs) = self._convert_elem(l)
                    if (attrName in attrs):
                        currn += 1
                        content = attrs[attrName]
                        if (currn == nth):
                            data.append(content)
                            break
                        elif (not nth):
                            data.append(content)

        else:
            elemName = xp[-2][1]
            flatten = 0
            if (elemName == "*"):
                # Let DOM code handle this monstrosity :P
                raise(NotImplementedError)

            nselem = elemName.split(":")
            if (len(nselem) == 2):
                # Namespaced.
                elemNsUri = maps[nselem[0]]
                elemName = nselem[1]
            else:
                elemNsUri = ""

            if (elemName in self.elementHash):
                elemLines = self.elementHash[elemName]
                for e in elemLines:
                    if (
                        not elemNsUri or
                        self.sax[e[0]][4:4 + len(elemNsUri)] == elemNsUri
                    ):
                        line = self.sax[e[0]]
                        (name, attrs) = self._convert_elem(line)
                        if (attrName == '*'):
                            # All attributes' values
                            match = self._checkSaxXPathLine(xp[:-1], e[0])
                            if (match):
                                for k in attrs.keys():
                                    data.append(attrs[k])
                        else:
                            if (not attrName in attrs):
                                attrName = (nsUri, attrName)
                            if (not attrName in attrs and not nsUri):
                                # step through and take first
                                content = None
                                for key in attrs:
                                    if key[1] == attrName[1]:
                                        content = attrs[key]
                            else:
                                content = attrs.get(attrName, None)
                                if (content):
                                    # Now check rest of path
                                    match = self._checkSaxXPathLine(xp[:-1],
                                                                    e[0])
                                    if (match):
                                        data.append(content)

        return data

    def _checkSaxXPathLine(self, xp, line):
        # Check that event at line in record matches xpath up tree
        # Pass by reference, need a copy to pop! Looks like a hack...
        xpath = xp[:]
        climb = False
        while (xpath):
            posn = len(xpath)
            node = xpath.pop()
            if (line == -1):
                if node != "/" and node != ['/']:
                    return 0
            else:
                elem = self.sax[line]
                (name, attrs) = self._convert_elem(elem)
                match = self._checkSaxXPathNode(node, name, attrs, line, posn)
                if not match:
                    if not climb:
                        return 0
                    else:
                        # Previous was a descendant, keep looking
                        while not match:
                            start = elem.rfind("}") + 2
                            end = elem.find(" ", start)
                            line = int(elem[start:end])
                            if line != -1:
                                elem = self.sax[line]
                                (name, attrs) = self._convert_elem(elem)
                                match = self._checkSaxXPathNode(node, name,
                                                                attrs, line,
                                                                posn)
                            else:
                                return 0

                if xpath:
                    start = elem.rfind("}") + 2
                    end = elem.find(" ", start)
                    line = int(elem[start:end])
                climb = (node and node[0] == "descendant")

        return 1

    def _checkSaxXPathNode(self, step, name, attrs, line, posn):
        # name already checked, strip
        if step in ['/', ['/']] and name:
            return 0
        if (
            step[1] != name and step[1] != '*' and
            step[1][step[1].find(":") + 1:] != name
        ):
            return 0
        elif (not step[0] in ['child', 'descendant']):
            # Unsupported axis
            raise(NotImplementedError)
        elif (step[2]):
            # Check predicates
            predPosn = 0
            for pred in (step[2]):
                predPosn += 1
                m = self._checkSaxXPathPredicate(pred, name, attrs,
                                                 line, posn, predPosn)
                if (not m):
                    return 0
        return 1

    def _checkSaxXPathPredicate(self, pred, name, attrs, line, posn, predPosn):
        if not isinstance(pred, list):
            # Numeric Predicate. (eg /foo/bar[1])
            if (predPosn != 1):
                # Can't do numeric predicate on already predicated nodeset
                # eg:  text[@type='main'][2]
                raise(NotImplementedError)

            if (posn == 1):
                # First position in relative path.
                # Check against position in elementHash
                if (name in self.elementHash):
                    all = self.elementHash[name]
                    p = int(pred)
                    if (len(all) < p):
                        return 0
                    return all[int(pred) - 1][0] == line
                return 0
            else:
                # Not first position, so it applies to parent elem
                # Which we record during parsing
                elem = self.sax[line]
                end = elem.rfind("}") + 2
                start = elem.find(' ', end) + 1
                end = elem.find(' ', start)
                npred = float(elem[start:end])
                return npred == pred
        elif (pred[1] in ['=', '!=', '<', '>', '<=', '>=']):
            # Single attribute
            return self._checkSaxXPathAttr(pred, attrs)
        elif (pred[1] in ['and', 'or']):
            # Attribute combinations
            left = self._checkSaxXPathPredicate(pred[0], name, attrs,
                                                line, posn, predPosn)
            right = self._checkSaxXPathPredicate(pred[2], name, attrs,
                                                 line, posn, predPosn)
            if (pred[1] == 'and' and left and right):
                return 1
            elif (pred[1] == 'or' and (left or right)):
                return 1
            return 0
        elif (pred[0] == 'attribute'):
            # Attribute exists test
            return pred[1] in attrs
        elif (pred[0] == 'FUNCTION'):
            if pred[2] == "__name()":
                return True
            if pred[1] == 'starts-with':
                if pred[2] in attrs:
                    val = attrs[pred[2]]
                    return not val.find(pred[3])
                else:
                    return False
            elif pred[1] == 'regexp':
                if pred[2] in attrs:
                    return pred[3].search(attrs[pred[2]]) is not None
                else:
                    return False
            raise NotImplementedError
        else:
            # No idea!!
            raise(NotImplementedError)
        return 1

    def _checkSaxXPathAttr(self, pred, attrs):
        # Namespacey
        if (not pred[0] in attrs):
            if ((None, pred[0]) in attrs):
                pred[0] = (None, pred[0])
            else:
                return 0
        rel = pred[1]

        # -Much- faster than eval
        if isinstance(pred[2], float):
            attrValue = float(attrs[pred[0]])
        else:
            attrValue = attrs[pred[0]]

        comp = cmp(attrValue, pred[2])
        if rel == "=":
            return comp == 0
        elif rel == ">":
            return comp == 1
        elif rel == "<":
            return comp == -1
        elif rel == "<=":
            return comp in (-1, 0)
        elif rel == ">=":
            return comp in (1, 0)
        elif rel == "!=":
            return comp in (1, -1)
        else:
            raise(NotImplementedError)

    def _convert_elem(self, line):
        # Currently: 1 name {attrs} parent npred end
        if (line[0] == '1'):
            start = line.find("{")
            name = line[2:start - 1]
            if line[start + 1] == '}':
                attrs = {}
            else:
                attrList = self.attrRe.findall(line)
                attrs = {}
                for m in attrList:
                    attrs[unicode(m[0])] = unicode(m[1])
            return [name, attrs]
        elif (line[0] == '4'):
            end = line.rfind("}")
            stuff = eval(line[2:end + 1])
            return [stuff[1], stuff[3]]
        else:
            raise ValueError("Called convert on non element.")

    def saxify(self, session, handler=None, sax=[]):
        if handler is None:
            handler = self
        if not sax:
            sax = self.get_sax(session)

        for l in sax:
            line = l
            # line = l.strip()
            if line[0] == "1":
                # String manipulation method
                (name, attrs) = self._convert_elem(line)
                handler.startElement(name, attrs)
            elif line[0] == "3":
                handler.characters(line[2:], 0, len(line) - 2)
            elif line[0] == "2":
                end = line.rfind(' ')
                handler.endElement(line[2:end])
            elif line[0] == "9":
                pass
            elif line[0] == '4':
                # 4 ns,name,qname, {}
                idx = line.rfind(' ')
                idx = line[:idx].rfind(' ')
                idx = line[:idx].rfind(' ')
                line = line[:idx]
                (ns, name, qname, attrs) = eval(line[2:])
                handler.startElementNS((ns, name), qname, attrs)
            elif line[0] == '5':
                # 5 ns,name,qname parent pred end
                idx = line.rfind(' ')
                line = line[:idx]
                (ns, name, qname) = eval(line[2:])
                handler.endElementNS((ns, name), qname)
            elif line[0] == '6':
                # 6 pref, uri
                pref, uri = eval(line[2:])
                handler.startPrefixMapping(pref, uri)
            else:
                # Unknown type
                raise ValueError(line)

    def get_dom(self, session):
        if (self.dom):
            return self.dom
        else:
            # Turn SAX into DOM and cache
            s2dhandler.initState()
            self.saxify(session, s2dhandler)
            self.dom = s2dhandler.getRootNode()
            return self.dom

    def get_xml(self, session, events=[]):
        if (not events and self.xml):
            return self.xml
        else:
            # Turn SAX into XML and cache
            if not events:
                process = self.sax
            else:
                process = events
            s2xhandler.initState()
            self.saxify(session, s2xhandler, process)
            if not events:
                self.xml = s2xhandler.get_xmlString()
                return self.xml
            else:
                return s2xhandler.get_xmlString()

    def get_sax(self, session):
        return self.sax

    def fetch_vector(self, session, index, summary=False):
        return index.indexStore.fetch_vector(session, index, self, summary)



[docs]class MarcRecord(Record):
    """For dealing with Library MARC Records."""

    def __init__(self, data, xml="", docId=0, wordCount=0, byteCount=0):
        txt = doc.get_raw(session)
        self.marc = MARC(txt)
        self.id = docId
        # Estimate number of words...
        display = str(self.marc)
        if not wordCount:
            wordCount = len(display.split()) - (len(display.split('\n')) * 2)
        self.wordCount = wordCount
        if byteCount:
            self.byteCount = byteCount
        else:
            self.byteCount = len(display)
        self.decoder = MARC8_to_Unicode()
        self.asciiRe = re.compile('([\x0e-\x1f]|[\x7b-\xff])')

    def process_xpath(self, session, xpath, maps={}):
        if (not isinstance(xpath, list)):
            # Raw XPath
            # c = utils.verifyXPaths([xpath])
            if (not c or not c[0][1]):
                return []
            else:
                xpath = c[0]

        xp = xpath[1]
        # format:  fldNNN/a
        try:
            fld = int(xp[0][1][3:])
        except ValueError:
            # not a NNN not an int
            return []
        if fld in self.marc.fields:
            data = self.marc.fields[fld]
        else:
            return []
        if len(xp) > 1:
            subfield = xp[1][1]
        else:
            subfield = ""

        vals = []
        if fld in [0, 1]:
            vals = data
        else:
            for d in data:
                if not subfield:
                    vals.append(' '.join([x[1] for x in d[2]]))
                elif subfield == 'ind1':
                    vals.append(d[0])
                elif subfield == 'ind2':
                    vals.append(d[1])
                elif fld == 8:
                    if not subfield:
                        vals.append(d)
                    elif subfield == 'lang':
                        vals.append(d[35:38])
                    elif subfield == 'date':
                        vals.append(d[:6])
                    elif subfield == 'pubStatus':
                        vals.append(d[6])
                    elif subfield == 'date1':
                        vals.append(d[7:11])
                    elif subfield == 'date2':
                        vals.append(d[11:15])
                    elif subfield == 'pubPlace':
                        vals.append(d[15:18])
                else:
                    for x in d[2]:
                        try:
                            if x[0] == subfield:
                                vals.append(x[1])
                        except:
                            # broken
                            pass
        nvals = []
        for v in vals:
            try:
                nvals.append(v.decode('utf-8'))
            except:
                try:
                    convtd = self.decoder.translate(v)
                    nvals.append(unicodedata.normalize('NFC', convtd))
                except:
                    # strip out any totally @^%(ed characters
                    v = self.asciiRe.sub('?', v)
                    nvals.append(v)
        return nvals

    def get_dom(self, session):
        raise(NotImplementedError)

    def get_sax(self, session):
        raise(NotImplementedError)

    def get_xml(self, session):
        return self.marc.toMARCXML()

    def fetch_vector(self, session, index, summary=False):
        return index.indexStore.fetch_vector(session, index, self, summary)



s2dhandler = SaxToDomHandler()
s2xhandler = SaxToXmlHandler()
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  Source code for cheshire3.documentFactory

import os
import re
import codecs
import mimetypes
import zipfile
import tarfile
import urlparse

from lxml import etree
from xml.sax.saxutils import escape
try:
    from cStringIO import StringIO
except ImportError:
    from StringIO import StringIO

from cheshire3.baseObjects import DocumentFactory
from cheshire3.document import StringDocument
from cheshire3.record import SaxRecord
from cheshire3.utils import elementType, getFirstData
from cheshire3.utils import flattenTexts, getShellResult
from cheshire3.workflow import CachingWorkflow
from cheshire3.xpathProcessor import SimpleXPathProcessor
from cheshire3.exceptions import (
    FileDoesNotExistException,
    ConfigFileException,
    PermissionException
)
from cheshire3.internal import CONFIG_NS

mimetypes.add_type('application/marc', '.marc')
sliceRe = re.compile('^(.*)\[([0-9]+):([-0-9]+)\]$')

# NB:
# cache = 0:  yield, no caching
# cache = 1:  step through, cache positions in stream
# cache = 2:  step through, cache full documents
# other cache values undefined


class BaseDocumentStream:
    streamLocation = ""
    format = ""
    tagName = ""
    codec = ""
    factory = None
    filterRe = None
    stream = None
    locations = []
    documents = []
    length = 0
    startOffset = 0
    endOffset = -1

    def __init__(self, session, stream, format_,
                 tagName="", codec=None, factory=None):
        self.startOffset = 0
        self.endOffset = -1
        self.factory = factory
        self.format = format_
        if type(tagName) == unicode:
            self.tagName = tagName.encode('utf-8')
        else:
            self.tagName = tagName
        self.codec = codec
        self.stream = self.open_stream(stream)

    def open_stream(self, stream):
        u"""Perform any operations needed before data stream can be read."""
        if hasattr(stream, 'read') and hasattr(stream, 'seek'):
            # Is a stream
            self.streamLocation = "UNKNOWN"
            return stream
        else:
            exists = os.path.exists(stream)
            m = sliceRe.match(stream)
            if not exists and m:
                (stream, start, end) = m.groups()
                exists = os.path.exists(stream)
                self.startOffset = int(start)
                self.endOffset = int(end)
            else:
                self.startOffset = 0
                self.endOffset = -1

            if exists:
                # is a file
                self.streamLocation = stream
                if not os.path.isdir(stream):
                    if self.codec:
                        return codecs.open(self.streamLocation,
                                           'r',
                                           self.codec)
                    else:
                        return file(self.streamLocation)
                else:
                    return stream
            else:
                # is a string
                self.streamLocation = "STRING"
                return StringIO(stream)

    def fetch_document(self, idx):
        if self.length and idx >= self.length:
            try:
                self.stream.close()
            except:
                # If loaded with cache == 2 will already have been closed
                pass
            raise StopIteration
        if self.documents:
                return self.documents[idx]
        elif self.locations:
            self.stream.seek(self.locations[idx][0])
            data = self.stream.read(self.locations[idx][1])
            return StringDocument(data,
                                  filename=self.streamLocation,
                                  byteOffset=self.locations[idx][0],
                                  byteCount=self.locations[idx][1])
        else:
            raise StopIteration

    def find_documents(self, session, cache=0):
        raise NotImplementedError


class FileDocumentStream(BaseDocumentStream):
    u"""Reads in a single file."""

    def find_documents(self, session, cache=0):
        doc = StringDocument(self.stream.read(),
                             filename=self.streamLocation
                             )
        # Attempt to guess the mime-type
        mimetype = mimetypes.guess_type(self.streamLocation, 0)
        if mimetype[0]:
            doc.mimeType = mimetype[0]
        if mimetype[1]:
            doc.compression = mimetype[1]
        # Return/Yield Document
        if cache == 0:
            yield doc
        elif cache == 2:
            self.documents = [doc]


class TermHashDocumentStream(BaseDocumentStream):
    u"""Given data as a hash of terms, treat each term as a Document."""

    def open_stream(self, stream):
        # is a hash...
        self.streamLocation = "TERM-STRING"
        return stream.keys()

    def find_documents(self, session, cache=0):
        # step through terms
        if cache == 0:
            for k in self.stream:
                yield StringDocument(k)
            raise StopIteration
        elif cache == 2:
            documents = []
            for k in self.stream:
                documents.append(StringDocument(k))
            self.documents = documents


class XmlDocumentStream(BaseDocumentStream):

    start = None
    endtag = ""

    def __init__(self, session, stream, format_,
                 tagName="", codec="", factory=None):
        BaseDocumentStream.__init__(self, session, stream, format_,
                                    tagName, codec, factory)
        if (not tagName):
            tagregex = "<([-a-zA-Z0-9_.]+:)?([-a-zA-Z0-9_.]+)[\s>]"
            self.start = re.compile(tagregex)
            self.endtag = ""
        else:
            self.start = re.compile("<%s[\s>]" % tagName)
            self.endtag = "</" + tagName + ">"
        self.maxGarbageBytes = factory.get_setting(session,
                                                   'maxGarbageBytes',
                                                   10000)

    def _getStreamLen(self):
        # irods
        # irods tell:  strm.getPosition()
        if hasattr(self.stream, 'getSize'):
            return self.stream.getSize()
        else:
            orig = self.stream.tell()
            self.stream.seek(0, os.SEEK_END)
            fl = self.stream.tell()
            self.stream.seek(orig, os.SEEK_SET)
            return fl

    def find_documents(self, session, cache=0):
        docs = []
        locs = []
        endtag = self.endtag
        let = len(endtag)
        myTell = 0
        xpi = ""
        line = ""
        offOffset = 0

        filelen = self._getStreamLen()

        if self.startOffset > 0:
            self.stream.seek(self.startOffset, os.SEEK_SET)
        else:
            self.stream.seek(0, os.SEEK_SET)

        while True:
            ol = len(line)
            # Should exit if self.maxGarbageBytes (default 10000) bytes of
            # garbage between docs
            if self.tagName or ol < self.maxGarbageBytes:
                line += self.stream.read(1024)
            else:
                msg = ("Exiting from XML Document Stream before end of "
                       "stream ({0}), reached maximum garbage bytes "
                       "({1})".format(self.streamLocation,
                                      self.maxGarbageBytes))
                self.factory.log_critical(session, msg)
                break
            pi = line.find("<?xml ")
            if (pi > -1):
                # Store info
                endpi = line.find("?>")
                xpi = line[pi:endpi + 2] + "\n"
                xpi = ""
            m = self.start.search(line)
            if m:
                if not self.endtag:
                    endtag = "</%s>" % m.group()[1:-1]
                    let = len(endtag)
                s = m.start()
                line = line[s:]
                myTell += s
                start = myTell
                end = -1
                strStart = 0
                while end == -1:
                    if strStart:
                        # allow for end tag to be broken across reads
                        end = line.find(endtag, strStart - let)
                    else:
                        end = line.find(endtag)
                    if end > 0:
                        tlen = end + len(endtag)
                        txt = line[:tlen]
                        line = line[tlen:]
                        myTell += tlen
                        try:
                            byteCount = len(txt.encode('utf-8'))
                        except:
                            byteCount = tlen

                        if (
                            self.endOffset > 0 and
                            myTell >= (self.endOffset - self.startOffset)
                        ):
                            if cache == 0:
                                self.stream.close()
                                raise StopIteration
                            else:
                                break
                        doc = StringDocument(xpi + txt,
                                             mimeType="text/xml",
                                             tagName=self.tagName,
                                             byteCount=byteCount,
                                             byteOffset=start + offOffset,
                                             filename=self.streamLocation)
                        if cache == 0:
                            yield doc
                        elif cache == 1:
                            locs.append((start, tlen))
                        elif cache == 2:
                            docs.append(doc)
                        offOffset += (byteCount - tlen)
                    else:
                        strStart = len(line)
                        # Can we get by without using 'tell()' or similar?
                        # eg for stream APIs that don't support it
                        try:
                            tll = self.stream.tell()
                        except AttributeError:
                            tll = self.stream.getPosition()
                        # Check we have at least 1024 to read
                        if tll == filelen:
                            # we've got nuffink!
                            if cache == 0:
                                self.stream.close()
                                raise StopIteration
                            else:
                                break
                        if tll + 1024 < filelen:
                            line += self.stream.read(1024)
                        else:
                            line += self.stream.read()

            if len(line) == ol and not m:
                if cache == 0:
                    self.stream.close()
                    raise StopIteration
                else:
                    break
        if cache == 2:
            # If cache == 1 , we'll need the file open later to actually read
            # Documents from the identified offsets
            self.stream.close()
        self.locations = locs
        self.documents = docs
        self.length = max(len(locs), len(docs))


class MarcDocumentStream(BaseDocumentStream):

    def find_documents(self, session, cache=0):
        docs = []
        locs = []
        data = self.stream.read(1536)
        myTell = 0
        while data:
            rt = data.find("\x1D")
            while (rt > -1):
                txt = data[:rt + 1]
                tlen = len(txt)
                if cache == 0:
                    yield StringDocument(txt, mimeType="application/marc")
                elif cache == 1:
                    locs.append((myTell, tlen))
                elif cache == 2:
                    docs.append(StringDocument(txt,
                                               mimeType="application/marc"))
                data = data[rt + 1:]
                myTell += tlen
                rt = data.find("\x1D")
            dlen = len(data)
            data += self.stream.read(1536)
            if (len(data) == dlen):
                # Junk at end of file
                data = ""
        if cache == 2:
            # If cache == 1 , we'll need the file open later to actually read
            # Documents from the identified offsets
            self.stream.close()
        self.locations = locs
        self.documents = docs
        self.length = max(len(locs), len(docs))

# XmlTapeDocStream
# ArcFileDocStream
# MetsDocStream


class MultipleDocumentStream(BaseDocumentStream):

    def __init__(self, session, stream, format_,
                 tagName=None, codec=None, factory=None):
        BaseDocumentStream.__init__(self, session, stream, format_,
                                    tagName, codec, factory)
        filterStr = factory.get_setting(session,
                                        'filterRegexp',
                                        "\.([a-zA-Z0-9]+|tar.gz|tar.bz2)$")
        if filterStr:
            self.filterRe = re.compile(filterStr)
        else:
            self.filterRe = None

    def _fetchStream(self, path):
        return self.open_stream(path)

    def _fetchName(self, item):
        return item

    def _processFile(self, session, item):
        name = self._fetchName(item)
        if self.filterRe:
            m = self.filterRe.search(name)
            if not m:
                return None
        mimetype = mimetypes.guess_type(name, 0)
        if (mimetype[0] in ['text/sgml',
                            'text/xml',
                            'application/sgml',
                            'application/xml']):
            if mimetype[1] == 'gzip':
                msg = '''\
XML files compressed using gzip are not yet supported. \
You could try using zip.'''
                raise NotImplementedError(msg)
            trip = ('stream', XmlDocumentStream, 'xml')
        elif (mimetype[0] == 'application/x-tar'):
            if mimetype[1] == 'gzip':
                trip = ('stream', TarDocumentStream, 'tar.gz')
            elif mimetype[1] == 'bzip2':
                trip = ('stream', TarDocumentStream, 'tar.bz2')
            else:
                trip = ('stream', TarDocumentStream, 'tar')
        elif (mimetype[0] == 'application/zip'):
            trip = ('stream', ZipDocumentStream, 'zip')
        elif (mimetype[0] == 'application/marc'):
            trip = ('stream', MarcDocumentStream, 'marc')
        else:
            if self.tagName:
                trip = ('stream', XmlDocumentStream, 'xml')
            else:
                trip = ('document', None, mimetype[0])
        s = self._fetchStream(item)
        if trip[0] == 'stream':
            cls = trip[1]
            nstream = cls(session, s, format_=trip[2],
                          tagName=self.tagName,
                          codec=self.codec,
                          factory=self.factory)
            # copy streamLocation in to copy to document
            nstream.streamLocation = item
            return ('stream', nstream)
        elif trip[0] == 'document':
            data = s.read()
            s.close()
            doc = StringDocument(data, mimeType=trip[2], filename=name)
            if mimetype[1]:
                doc.compression = mimetype[1]
            return ('document', doc)

    def _processFiles(self, session, items, cache=0):
        docs = []
        for item in items:
            # Look for records in these places
            stuff = self._processFile(session, item)
            if not stuff:
                # None means skip object
                continue
            (dtype, obj) = stuff
            if dtype == 'stream':
                gen = obj.find_documents(session, cache=cache)
                if cache == 0:
                    # Will yield its documents, yield back up
                    for g in gen:
                        yield g
                elif cache == 1:
                    try:
                        gen.next()
                    except:
                        pass
                    locs.append((fullname, mimetype, nstream.locs))
                elif cache == 2:
                    try:
                        gen.next()
                    except:
                        pass
                    docs.extend(nstream.docs)
            elif dtype == 'document':
                if cache == 0:
                    yield obj
                elif cache == 1:
                    raise NotImplementedError
                elif cache == 2:
                    docs.append(obj)
        self.documents = docs


class DirectoryDocumentStream(MultipleDocumentStream):

    def find_documents(self, session, cache=0):
        if not os.path.isabs(self.streamLocation):
            self.streamLocation = os.path.join(
                self.factory.get_path(session, 'defaultPath'),
                self.streamLocation
            )
        for root, dirs, files in os.walk(self.streamLocation):
            for d in dirs:
                if os.path.islink(os.path.join(root, d)):
                    for root2, dirs2, files2 in os.walk(os.path.join(root,
                                                                     d)):
                        # Sort for intuitive processing order
                        files2.sort()
                        files2 = [os.path.join(root2, x) for x in files2]
                        for f in self._processFiles(session, files2, cache):
                            yield f
            files.sort()
            files = [os.path.join(root, x) for x in files]
            # files = map(lambda x: os.path.join(root, x), files)
            for f in self._processFiles(session, files, cache):
                yield f


class TarDocumentStream(MultipleDocumentStream):
    u"""Unpacks a tar file."""

    def open_stream(self, stream):
        if self.format in ['tar.gz', 'tgz']:
            modeSuf = "gz"
        elif self.format == 'tar.bz2':
            modeSuf = "bz2"
        else:
            modeSuf = ""
        if hasattr(stream, 'read'):
            return tarfile.open(fileobj=stream, mode="r|%s" % modeSuf)
        elif os.path.exists(stream):
            # Transparent
            return tarfile.open(stream, mode="r")
        else:
            s = StringIO(stream)
            return tarfile.open(fileobj=s, mode="r|%s" % modeSuf)

    def _processFile(self, session, item):
        name = self._fetchName(item)
        if name[-1] == "/":
            return None
        else:
            return MultipleDocumentStream._processFile(self, session, item)

    def _fetchStream(self, path):
        return self.stream.extractfile(path)

    def _fetchName(self, item):
        return item.name

    def find_documents(self, session, cache=0):
        # NB can't reverse in stream, send each in turn
        for tarinfo in self.stream:
            for doc in self._processFiles(session, [tarinfo], cache):
                yield doc
        self.stream.close()


class ZipDocumentStream(DirectoryDocumentStream):
    u"""Unzips a ZIP file."""
    def open_stream(self, stream):
        if hasattr(stream, 'read') or os.path.exists(stream):
            return zipfile.ZipFile(stream, mode="r")
        else:
            s = StringIO(stream)
            return zipfile.ZipFile(s, mode="r")

    def _fetchStream(self, path):
        return StringIO(self.stream.read(path))

    def _fetchName(self, item):
        return item

    def find_documents(self, session, cache=0):
        # For info in self.stream.infolist():
        for info in self.stream.namelist():
            for doc in self._processFiles(session, [info], cache):
                yield doc
        self.stream.close()

# RarDocStream


class LocateDocumentStream(DirectoryDocumentStream):
    u"""Find files whose name matches the data argument to 'load'."""
    def find_documents(self, session, cache=0):
        fl = getShellResult("locate {0} | grep {1}$".format(self.stream,
                                                            self.stream))
        docs = fl.split('\n')
        while docs and docs[0][:8] == "warning:":
            docs.pop(0)
        self._processFiles("", docs, cache)


class ClusterDocumentStream(BaseDocumentStream):
    u"""Takes a raw cluster file, create documents from it."""

    def open_stream(self, stream):
        # stream must be the filename
        # And we don't really care about it until after sorting
        if os.path.exists(stream):
            self.streamLocation = stream
        else:
            # FIXME: API: Required None for session to get_path()
            dfp = self.factory.get_path(None, 'defaultPath')
            # TODO: testme
            # dfp = self.factory.get_path(self.factory.loadSession,
            #                             'defaultPath')
            abspath = os.path.join(dfp, stream)
            if os.path.exists(abspath):
                self.streamLocation = abspath
            else:
                raise FileDoesNotExistException(stream)

    def find_documents(self, session, cache=0):
        if cache == 1:
            # Can't store offsets as there's no file to offset to.
            raise NotImplementedError
        data = self.streamLocation
        sortx = self.factory.get_path(session, 'sortPath', None)
        if sortx is None:
            sortx = getShellResult('which sort')
        sortedFn = data + "_SORT"
        os.spawnl(os.P_WAIT, sortx, sortx, data, '-o', sortedFn)

        # Now construct cluster documents.
        doc = ["<cluster>"]
        f = file(sortedFn)
        l = f.readline()
        # Term docid recstore occs (line, posn)*
        currKey = ""
        while(l):
            docdata = {}
            ldata = l.split('\x00')
            key = ldata[0]
            if (not key):
                # Data from records with no key
                l = f.readline()
                l = l[:-1]
                continue

            doc.append("<key>%s</key>\n" % (key))
            ldata = ldata[1:-1]
            for bit in range(len(ldata) / 2):
                d = docdata.get(ldata[bit * 2], [])
                d.append(ldata[bit * 2 + 1])
                docdata[ldata[bit * 2]] = d
            l = f.readline()
            l = l[:-1]
            ldata2 = l.split('\x00')
            key2 = ldata2[0]
            while key == key2:
                ldata2 = ldata2[1:-1]
                for bit in range(len(ldata2) / 2):
                    d = docdata.get(ldata2[bit * 2], [])
                    d.append(ldata2[bit * 2 + 1])
                    docdata[ldata2[bit * 2]] = d
                l = f.readline()
                l = l[:-1]
                ldata2 = l.split('\x00')
                key2 = ldata2[0]
            for k in docdata.keys():
                doc.append("<%s>" % (k))
                for i in docdata[k]:
                    doc.append("%s" % i)
                doc.append("</%s>" % (k))
            doc.append("</cluster>")
            sdoc = StringDocument(" ".join(doc))
            if cache == 0:
                yield sdoc
            else:
                self.documents.append(sdoc)
            doc = ["<cluster>"]
            l = f.readline()
            l = l[:-1]
        f.close()


class ComponentDocumentStream(BaseDocumentStream):
    u"""Accepts a record, and componentize."""

    sources = []

    def __init__(self, session, stream, format_,
                 tagName=None, codec=None, factory=None):
        BaseDocumentStream.__init__(self, session, stream, format_,
                                    tagName, codec, factory)
        self.sources = factory.sources

    def open_stream(self, stream):
        return stream

    def _make_startTag(self, element, addText=True):
        # Return a string representing the start tag for this element
        if not isinstance(element, etree._Element):
            raise TypeError("called _make_startTag on non-etree element")
        if addText and element.text:
            text = element.text
        else:
            text = ""
        # Serialize attributes
        attrs = ' '.join(['%s="%s"' % x
                          for x in element.attrib.items()])
        if attrs:
            attrs = ' ' + attrs
        if element.nsmap:
            ns = element.tag[1:element.tag.find('}') + 1]
            tag = element.tag[element.tag.find('}') + 1:]
            for prefix, namespace in element.nsmap.iteritems():
                if ns == namespace:
                    break
            if prefix is None:
                return "<{0}{1}>{2}".format(tag, attrs, text)
            else:
                return "<{0}:{1}{2}>{3}".format(prefix, tag, attrs, text)
        else:
            return "<{0}{1}>{2}".format(element.tag,
                                        attrs,
                                        text
                                        )

    def _make_endTag(self, element, addTail=True):
        # Return a string representing the end tag for this element
        if not isinstance(element, etree._Element):
            raise TypeError("called _make_endTag on non-etree element")
        if addTail and element.tail:
            tail = element.tail
        else:
            tail = ""
        if element.nsmap:
            ns = element.tag[1:element.tag.find('}') + 1]
            tag = element.tag[element.tag.find('}') + 1:]
            for prefix, namespace in element.nsmap.iteritems():
                if ns == namespace:
                    break
            if prefix is None:
                return "</{0}>{1}".format(tag, tail)
            else:
                return "</{0}:{1}>{2}".format(prefix, tag, tail)
        else:
            return "</{0}>{1}".format(element.tag,
                                      tail
                                      )

    def find_documents(self, session, cache=0):
        # Should extract records by xpath or span and store as X/SGML
        if cache == 1:
            # Nothing to offset into
            raise NotImplementedError
        rec = self.stream
        hasNsRe = re.compile('<([a-zA-Z1-9_-]+:[a-zA-Z1-9_-])[ >]')
        for src in self.sources:
            raw = src.process_record(session, rec)
            for xp in raw:
                if (
                    isinstance(xp, tuple) and
                    len(xp) == 2 and
                    isinstance(xp[0], etree._Element)
                ):
                    # Result of a SpanXPathSelector: (startNode, endNode)
                    startNode, endNode = xp
                    # Find common ancestor
                    sancs = list(startNode.iterancestors())
                    eancs = list(endNode.iterancestors())
                    # Common ancestor must exist in the shorter of the 2 lists
                    # Trim both to this size
                    sancs.reverse()
                    eancs.reverse()
                    minlen = min(len(sancs), len(eancs))
                    sancs = sancs[:minlen]
                    eancs = eancs[:minlen]
                    # Iterate through both, simultaneously
                    for sanc, eanc in zip(sancs, eancs):
                        if sanc == eanc:
                            common_ancestor = sanc
                            break
                    # Should include start and end tags
                    includeStartTag = self.factory.get_setting(session,
                                                               "keepStart",
                                                               1)
                    includeEndTag = self.factory.get_setting(session,
                                                             "keepEnd",
                                                             1)
                    recording = False
                    doc = []
                    opened = []
                    closed = []
                    # Walk events (start element, end element etc.)
                    for evt, el in etree.iterwalk(common_ancestor,
                                                  events=('start', 'end',
                                                          'start-ns',
                                                          'end-ns')):
                        if (el == startNode and not recording):
                            if (
                                includeStartTag and
                                evt in ['start', 'start-ns']
                            ):
                                recording = True
                            elif (not includeStartTag and
                                  evt in ['end', 'end-ns']):
                                # No start node
                                # Append tail and skip to next node
                                recording = True
                                if el.tail:
                                    doc.append(el.tail)
                                continue
                        elif (
                            el == endNode and
                            evt in ['start', 'start-ns']
                        ):
                            if includeEndTag:
                                doc.append(self._make_startTag(el))
                                doc.append(self._make_endTag(el,
                                                             addTail=False))
                            break
                        if recording and isinstance(el.tag, str):
                            if evt in ['start', 'start-ns']:
                                doc.append(self._make_startTag(el))
                                opened.append(el)
                            else:
                                doc.append(self._make_endTag(el))
                                if el in opened:
                                    opened.remove(el)
                                else:
                                    closed.append(el)
                    # Close opened things
                    opened.reverse()
                    for el in opened:
                        doc.append(self._make_endTag(el, addTail=False))
                    # Open closed things
                    for el in closed:
                        doc.insert(0, self._make_startTag(el, addText=False))
                    docstr = ''.join(doc)
                    r = startNode
                    tree = r.getroottree()
                    path = tree.getpath(r)
                    if (r.nsmap):
                        namespaceList = []
                        for (pref, ns) in r.nsmap.iteritems():
                            if pref is None:
                                namespaceList.append("xmlns=\"%s\"" % (ns))
                            else:
                                namespaceList.append("xmlns:%s=\"%s\"" % (pref,
                                                                          ns))
                        namespaces = " ".join(namespaceList)
                        docstr = """\
<c3:component xmlns:c3="http://www.cheshire3.org/schemas/component/" \
%s parent="%r" xpath="%s">%s</c3:component>""" % (namespaces,
                                                  rec,
                                                  path,
                                                  docstr
                                                  )
                    else:
                        docstr = """\
<c3component parent="%r" xpath="%s">%s</c3component>""" % (rec, path, docstr)
                    doc = StringDocument(docstr)
                    if cache == 0:
                        yield doc
                    else:
                        self.documents.append(doc)
                    continue
                # Iterate through selected data
                for r in xp:
                    if isinstance(r, list):
                        tempRec = SaxRecord(r)
                        docstr = tempRec.get_xml(session)
                        hasNs = hasNsRe.search(docstr)
                        saxid = r[-1][r[-1].rfind(' ') + 1:]
                        if hasNs:
                            docstr = """\
<c3:component xmlns:c3=\"http://www.cheshire3.org/schemas/component/\" \
parent=\"%r\" event=\"%s\">%s</c3:component>""" % (rec, saxid, docstr)
                        else:
                            docstr = """\
<c3component parent=\"%r\" event=\"%s\">%s</c3component>""" % (rec,
                                                               saxid,
                                                               docstr)
                    elif isinstance(r, basestring):
                        docstr = """\
<c3component parent=\"%r\"><data>%s</data></c3component>""" % (rec, escape(r))
                    else:
                        if isinstance(r, etree._Element):
                            # Lxml Record
                            docstr = etree.tostring(r)
                            tree = r.getroottree()
                            path = tree.getpath(r)
                            if (r.nsmap):
                            #if hasNs:
                                namespaceList = []
                                for (pref, ns) in r.nsmap.iteritems():
                                    namespaceList.append(
                                        'xmlns:%s="%s"' % (pref, ns)
                                    )
                                namespaces = " ".join(namespaceList)
                                docstr = """\
<c3:component xmlns:c3="http://www.cheshire3.org/schemas/component/" \
%s parent="%r" xpath="%s">%s</c3component>""" % (namespaces, rec, path, docstr)
                            else:
                                docstr = """\
<c3component parent="%r" xpath="%s">%s</c3component>""" % (rec, path, docstr)
                        else:
                            raise ValueError("Unknown Record Type")
                    doc = StringDocument(docstr)
                    if cache == 0:
                        yield doc
                    else:
                        self.documents.append(doc)


class DocumentFactoryIter(object):
    factory = None
    session = None

    def __init__(self, factory):
        self.factory = factory
        self.session = factory.loadSession

    def next(self):
        try:
            return self.factory.get_document(self.session)
        except IndexError:
            raise StopIteration


streamHash = {"xml": XmlDocumentStream,
              "marc": MarcDocumentStream,
              "dir": DirectoryDocumentStream,
              "tar": TarDocumentStream,
              "zip": ZipDocumentStream,
              "cluster": ClusterDocumentStream,
              "locate": LocateDocumentStream,
              "component": ComponentDocumentStream,
              "termHash": TermHashDocumentStream,
              "file": FileDocumentStream
              }


class SimpleDocumentFactory(DocumentFactory):
[docs]    cache = 0
    format = ""
    tagName = ""
    codec = ""
    dataPath = ""
    previousIdx = -1
    streamHash = {}
    docStream = None
    generator = None
    loadSession = None

    _possibleDefaults = {
        'cache': {
            'docs': "Default value for cache parameter for load()",
            'type': int,
            'options': "0|1|2"
        },
        'format': {
            'docs': "Default value for format parameter"
        },
        'tagName': {
            'docs': "Default value for tagName parameter"
        },
        'codec': {
            'docs': "Default value for codec parameter"
        },
        'data': {
            'docs': "Default value for data parameter"
        }
    }

    _possibleSettings = {
        'filterRegexp': {
            'docs': ("Filename filter for files to attempt to load in a "
                     "multiple document stream (eg from a directory)")
        },
        'googleKey': {
            'docs': ("Key supplied by Google for using their web service "
                     "interface")
        },
        'osdUrl': {
            'docs': "URL to the OpenSearch description document"
        },
        'linkedItem': {
            'docs': ("Should the factory return the RSS/ATOM item, or the "
                     "item which it is linked to.")
        },
        'maxGarbageBytes': {
            'docs': ('Number of bytes of non document content after which to '
                     'exit'),
            'type': int
        }
    }

    def __init__(self, session, config, parent):
        DocumentFactory.__init__(self, session, config, parent)
        self.docStream = None
        self.generator = None
        self.cache = int(self.get_default(session, 'cache', 0))
        self.format = self.get_default(session, 'format', '').encode('utf-8')
        self.tagName = self.get_default(session, 'tagName', '')
        self.codec = self.get_default(session, 'codec', "")
        self.dataPath = self.get_default(session, 'data', '')
        self.previousIdx = -1

    @classmethod
    def register_stream(cls, format_, streamClass):
        cls.streamHash[format_] = streamClass

    def load(self, session, data=None, cache=None,
             format_=None, tagName=None, codec=None):
        self.loadSession = session
        if data is None:
            data = self.dataPath

        if format_ is None:
            format_ = self.format
        if cache is None:
            cache = self.cache
        if tagName is None:
            tagName = self.tagName
        if codec is None:
            codec = self.codec

        # Some laziness checking
        if not format_:
            if os.path.exists(data):
                if data.endswith('.zip'):
                    format_ = 'zip'
                elif data.endswith('.tar'):
                    format_ = 'tar'
                elif data.endswith('.xml'):
                    format_ = 'xml'
                elif data.endswith('.marc'):
                    format_ = 'marc'
                elif os.path.isdir(data):
                    format_ = 'dir'
            else:
                if data.startswith("ftp://"):
                    format_ = 'ftp'
                elif data.startswith("srb://"):
                    format_ = 'srb'
                elif data.startswith(("irods://", "rods://")):
                    format_ = 'irods'
                elif data.startswith(("http://", "https://")):
                    if hasattr(data, '_formatter_parser'):
                        # RDF URIRef
                        data = str(data)
                    format_ = "http"
                    if data.find('?') > -1:
                        # Parse url and extract param names
                        bits = urlparse.urlsplit(data)
                        plist = [x.split('=')[0] for x in bits[3].split('&')]
                        if 'verb' in plist and 'metadataPrefix' in plist:
                            format_ = 'oai'
                        elif ('operation' in plist and
                              'version' in plist and
                              'query' in plist):
                            format_ = 'sru'

        try:
            cls = self.streamHash[format_]
        except KeyError:
            # Just assume single binary data file path
            cls = self.streamHash['file']

        ds = cls(session, data, format_, tagName, codec, self)
        # Store and call generator on first ping
        self.docStream = ds
        self.generator = ds.find_documents(session, cache=cache)
        if cache:
            # Need to run generator to completion to actually find the
            # documents. Do this now rather than when 1st document requested
            for doc in self.generator:
                # Nothing to do, just populate df.locations or df.documents
                pass
        self.previousIdx = -1
        self.cache = cache
        # Return self for workflows, mostly can ignore
        return self

    def __iter__(self):
        return DocumentFactoryIter(self)

    def get_document(self, session, n=-1):
        if n == -1:
            self.previousIdx += 1
            idx = self.previousIdx
        if self.cache == 0:
            # gen will yield, return
            return self.generator.next()
        else:
            return self.docStream.fetch_document(idx)


for (k, v) in streamHash.items():

    SimpleDocumentFactory.register_stream(k, v)


class ComponentDocumentFactory(SimpleDocumentFactory):

    _possibleSettings = {
        'keepStart': {
            'docs': ("Should the factory include the starting element of the "
                     "selected span component in the output Document. "
                     "Default: yes"),
            'type': int,
            'options': "0|1"
        },
        'keepEnd': {
            'docs': ("Should the factory include the ending element of the "
                     "selected span component in the output Document. "
                     "Default: yes"),
            'type': int,
            'options': "0|1"
        },
    }

    def _handleConfigNode(self, session, node):
        # Source
        if (node.localName == "source"):
            xpaths = []
            for child in node.childNodes:
                if child.nodeType == elementType:
                    if child.localName == "xpath":
                        # add XPath
                        ref = child.getAttributeNS(None, 'ref')
                        if ref:
                            xp = self.get_object(session, ref)
                        else:
                            xp = SimpleXPathProcessor(session, node, self)
                            xp._handleConfigNode(session, node)
                        self.sources.append(xp)

    def _handleLxmlConfigNode(self, session, node):
        # Source
        if node.tag in ["source", '{%s}source' % CONFIG_NS]:
            xpaths = []
            for child in node.iterchildren(tag=etree.Element):
                if child.tag in ["xpath", '{%s}xpath' % CONFIG_NS]:
                    # add XPath
                    ref = child.attrib.get(
                        'ref',
                        child.attrib.get('{%s}ref' % CONFIG_NS, '')
                    )
                    if ref:
                        xp = self.get_object(session, ref)
                    else:
                        xp = SimpleXPathProcessor(session, node, self)
                        xp._handleLxmlConfigNode(session, node)
                    self.sources.append(xp)

    def __init__(self, session, config, parent):
        self.sources = []
        SimpleDocumentFactory.__init__(self, session, config, parent)


class AccumulatingStream(BaseDocumentStream):
    def __init__(self, session, stream, format_,
                 tagName=None, codec=None, factory=None):
        self.factory = factory
        self.format = format_
        self.tagName = tagName
        self.codec = codec
        # And call accumulate to record stream
        self.accumulate(session, stream, format_, tagName, codec, factory)

    def accumulate(self, session, stream, format_,
                   tagName=None, codec=None, factory=None):
        raise NotImplementedError


class AccTransformerStream(AccumulatingStream):
    """Call a transformer on each input record and concatenate results.

    Transformer should return a string.
    """

    def __init__(self, session, stream, format_,
                 tagName=None, codec=None, factory=None):
        if not factory:
            msg = """\
Cannot build transformer stream without associated documentFactory"""
            raise ValueError(msg)
        self.transformer = factory.get_path(session,
                                            'accumulatingTransformer',
                                            None)
        if not self.transformer:
            msg = """\
DocumentFactory does not have 'accumulatingTransformer' path \
for AccTransformerStream"""
            raise ConfigFileException(msg)
        self.data = []

        # now init the AccStream after discovering txr
        AccumulatingStream.__init__(self, session, stream, format_,
                                    tagName, codec, factory)

    def accumulate(self, session, stream, format_,
                   tagName=None, codec=None, factory=None):
        # stream should be record instance
        doc = self.transformer.process_record(session, stream)
        self.data.append(doc.get_raw(session))

    def find_documents(self, session, cache=0):
        yield StringDocument(''.join(self.data))


class AccVectorTransformerStream(AccumulatingStream):
    """Accumulate data to be fed to DM, via a vector transformer."""

    def __init__(self, session, stream, format_,
                 tagName=None, codec=None, factory=None):
        if not factory:
            msg = """\
Cannot build transformer stream without associated documentFactory"""
            raise ValueError(msg)
        self.transformer = factory.get_path(session,
                                            'accumulatingTransformer',
                                            None)
        if not self.transformer:
            msg = """\
DocumentFactory does not have 'accumulatingTransformer' path \
for AccTransformerStream"""
            raise ConfigFileException()
        self.classes = []
        self.vectors = []
        self.totalAttributes = 0
        # now init the AccStream after discovering txr
        AccumulatingStream.__init__(self, session, stream, format_,
                                    tagName, codec, factory)

    def accumulate(self, session, stream, format_,
                   tagName=None, codec=None, factory=None):
        # session should be record instance
        doc = self.transformer.process_record(session, stream)
        raw = doc.get_raw(session)
        if type(raw) == list:
                # multiple from proxVector (etc)
                for (l, v) in raw:
                    self.classes.append(l)
                    self.vectors.append(v)
                    self.totalAttributes += len(v.keys())
        else:
            # we're a tuple
            self.classes.append(raw[0])
            self.vectors.append(raw[1])
            self.totalAttributes += len(raw[1].keys())

    def find_documents(self, session, cache=0):
        doc = StringDocument([self.classes, self.vectors])
        doc.totalAttributes = self.totalAttributes
        yield doc


class AccumulatingDocumentFactory(SimpleDocumentFactory):
    """Accumulate data across multiple .load() calls to produce 1+  documents.

    Call load() repeatedly before fetching document(s)
    """

    _possiblePaths = {
        'accumulatingTransformer': {
            'docs': ("Transformer through which to pass records before "
                     "accumulating."
                     )
        }
    }

    def __init__(self, session, config, parent):
        SimpleDocumentFactory.__init__(self, session, config, parent)

    def loadMany(self, session, data=None, cache=None,
                 format_=None, tagName=None, codec=None):
        for item in data:
            self.load(session, item, cache, format_, tagName, codec)
        # Return self for workflows, mostly can ignore
        return self

    def load(self, session, data=None, cache=None,
             format_=None, tagName=None, codec=None):

        self.loadSession = session
        if data is None:
            data = self.dataPath
        if format_ is None:
            format_ = self.format
        if cache is None:
            cache = self.cache
        if tagName is None:
            tagName = self.tagName
        if codec is None:
            codec = self.codec
        # Some laziness checking
        if not format_:
            if os.path.exists(data):
                if data[-4:] == '.zip':
                    format_ = 'zip'
                elif data[-4:] == '.tar':
                    format_ = 'tar'
                elif data[-4:] == '.xml':
                    format_ = 'xml'
                elif data[-5:] == '.marc':
                    format_ = 'marc'
                elif os.path.isdir(data):
                    format_ = 'dir'
            else:
                if data[:6] == "ftp://":
                    format_ = 'ftp'
                elif data[:6] == "srb://":
                    format_ = 'srb'
                elif data[:7] == "http://" or data[:8] == "https://":
                    format_ = "http"
                    if data.find('?') > -1:
                        # parse url and extract param names
                        bits = urlparse.urlsplit(data)
                        plist = [x.split('=')[0] for x in bits[3].split('&')]
                        if 'verb' in plist and 'metadataPrefix' in plist:
                            format_ = 'oai'
                        elif ('operation' in plist and
                              'version' in plist and
                              'query' in plist):
                            format_ = 'sru'
        if not self.docStream:
            cls = self.streamHash[format_]
            self.docStream = cls(session, data, format_, tagName, codec, self)
        else:
            self.docStream.accumulate(session, data, format_,
                                      tagName, codec, self)
        self.previousIdx = -1
        self.cache = cache
        # Return self for workflows, mostly can ignore
        return self

    def get_document(self, session, n=-1):
        if self.previousIdx == -1:
            # call find docs for real
            self.generator = self.docStream.find_documents(session,
                                                           cache=self.cache)
        return SimpleDocumentFactory.get_document(self, session, n)


AccumulatingDocumentFactory.register_stream('transformer',
                                            AccTransformerStream)
AccumulatingDocumentFactory.register_stream('vectorTransformer',
                                            AccVectorTransformerStream)


class ClusterExtractionDocumentFactory(AccumulatingDocumentFactory):
[docs]    """Load lots of records, cluster and return the cluster documents."""

    _possiblePaths = {
        'tempPath': {
            'docs': ("Path to a file where cluster data will be stored "
                     "temporarily during subsequent load() calls."
                     )
        }
    }

    def __init__(self, session, config, parent):
        self.keyMap = []
        self.maps = []
        AccumulatingDocumentFactory.__init__(self, session, config, parent)

        # Architecture object existance checking
        for m in range(len(self.maps)):
            if isinstance(self.maps[m][2], list):
                for t in range(len(self.maps[m][2])):
                    o = self.get_object(session, self.maps[m][2][t][1])
                    if (o is not None):
                        self.maps[m][2][t][1] = o
                    else:
                        msg = "Unknown object %s" % (self.maps[m][2][t][1])
                        raise ConfigFileException(msg)

        if isinstance(self.keyMap[2], list):
            for t in range(len(self.keyMap[2])):
                o = self.get_object(session, self.keyMap[2][t][1])
                if (o is not None):
                    self.keyMap[2][t][1] = o
                else:
                    msg = "Unknown object %s" % (self.keyMap[2][t][1])
                    raise ConfigFileException(msg)

        path = self.get_path(session, "tempPath")
        if (not os.path.isabs(path)):
            dfp = self.get_path(session, "defaultPath")
            path = os.path.join(dfp, path)

        self.fileHandle = codecs.open(path, "w", self.codec)
        self.tempPath = path

    def _handleConfigNode(self, session, node):
        if (node.localName == "cluster"):
            maps = []
            for child in node.childNodes:
                if (
                    child.nodeType == elementType and
                    child.localName == "map"
                ):
                    t = child.getAttributeNS(None, 'type')
                    map_ = []
                    for xpchild in child.childNodes:
                        if (
                            xpchild.nodeType == elementType and
                            xpchild.localName == "xpath"
                        ):
                            map_.append(flattenTexts(xpchild))
                        elif (xpchild.nodeType == elementType and
                              xpchild.localName == "process"):
                            # Turn xpath chain to workflow
                            ref = xpchild.getAttributeNS(None, 'ref')
                            if ref:
                                process = self.get_object(session, ref)
                            else:
                                try:
                                    xpchild.localName = 'workflow'
                                except:
                                    # 4suite dom sets read only
                                    cel = xpchild.ownerDocument.createElementNS
                                    newTop = cel(None, 'workflow')
                                    for kid in xpchild.childNodes:
                                        newTop.appendChild(kid)
                                    xpchild = newTop
                                process = CachingWorkflow(session,
                                                          xpchild,
                                                          self)
                                process._handleConfigNode(session, xpchild)
                            map_.append(process)
                    # XXX FIX ME
                    # vxp = verifyXPaths([map_[0]])
                    vxp = [map_[0]]
                    if (len(map_) < 3):
                        # Default ExactExtractor
                        map_.append([['extractor', 'SimpleExtractor']])
                    if (t == u'key'):
                        self.keyMap = [vxp[0], map_[1], map_[2]]
                    else:
                        maps.append([vxp[0], map_[1], map_[2]])
            self.maps = maps

    def _handleLxmlConfigNode(self, session, node):
        if node.tag in ["cluster", '{%s}cluster' % CONFIG_NS]:
            maps = []
            for child in node.iterchildren(tag=etree.Element):
                if child.tag in ["map", '{%s}map' % CONFIG_NS]:
                    t = child.attrib.get(
                        'type',
                        child.attrib.get('{%s}type' % CONFIG_NS, '')
                    )
                    map_ = []
                    for xpchild in child.iterchildren(tag=etree.Element):
                        if xpchild.tag in ["xpath", '{%s}xpath' % CONFIG_NS]:
                            map_.append(flattenTexts(xpchild).strip())
                        elif xpchild.tag in ["process",
                                             '{%s}process' % CONFIG_NS]:
                            # turn xpath chain to workflow
                            ref = xpchild.attrib.get(
                                'ref',
                                xpchild.attrib.get('{%s}ref' % CONFIG_NS, None)
                            )
                            if ref is not None:
                                process = self.get_object(session, ref)
                            else:
                                xpchild.tag = 'workflow'
                                process = CachingWorkflow(session,
                                                          xpchild,
                                                          self)
                                process._handleLxmlConfigNode(session,
                                                              xpchild)
                            map_.append(process)

                    #vxp = [map_[0]]
                    if (len(map_) < 3):
                        # default ExactExtractor
                        map_.append([['extractor', 'SimpleExtractor']])
                    if (t == u'key'):
                        self.keyMap = [map_[0], map_[1], map_[2]]
                    else:
                        maps.append([map_[0], map_[1], map_[2]])
            self.maps = maps

    def load(self, session, data=None, cache=None,
             format_=None, tagName=None, codec=None):
        # Extract cluster information, append to temp file
        # data must be a record
        p = self.permissionHandlers.get('info:srw/operation/2/cluster', None)
        if p:
            if not session.user:
                msg = ("Authenticated user required to cluster using "
                       "%s" % self.id)
                raise PermissionException(msg)
            okay = p.hasPermission(session, session.user)
            if not okay:
                msg = "Permission required to cluster using %s" % self.id
                raise PermissionException(msg)

        rec = data
        raw = rec.process_xpath(session, self.keyMap[0])
        keyData = self.keyMap[2].process(session, [raw])
        fieldData = []
        for map_ in self.maps:
            raw = rec.process_xpath(session, map_[0])
            fd = map_[2].process(session, [raw])
            for f in fd.keys():
                fieldData.append(u"%s\x00%s\x00" % (map_[1], f))
        d = u"".join(fieldData)
        for k in keyData.iterkeys():
            try:
                self.fileHandle.write(u"%s\x00%s\n" % (k, d))
                self.fileHandle.flush()
            except ValueError:
                self.fileHandle = codecs.open(self.tempPath, "w", self.codec)
                try:
                    self.fileHandle.write(u"%s\x00%s\n" % (k, d))
                    self.fileHandle.flush()
                except:
                    self.log_critical(session,
                                      "%s failed to write: %r" % (self.id, k))
                    raise

    def get_document(self, session, n=-1):
        if self.previousIdx == -1:
            self.fileHandle.close()
            # now store and call generator
            ds = ClusterDocumentStream(session, self.tempPath, 'cluster',
                                       'cluster', self.codec, self)
            self.docStream = ds

        return AccumulatingDocumentFactory.get_document(self, session, n)
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  Source code for cheshire3.baseObjects

"""Abstract Base Classes for Cheshire3 Objects.

Defines the base classes of object in the Cheshire3 Object model, their
API method and documentation.

Functional implementations are contained in the module for each class e.g.
Server in cheshire3.server etc.
"""

from cheshire3.session import Session
from cheshire3.configParser import C3Object


[docs]class Server(C3Object):
    """A Server object is a collection point for other objects.

    A Server is a collection point for other objects and an initial entry
    into the system for requests from a ProtocolHandler. A server might know
    about several Databases, RecordStores and so forth, but its main function
    is to check whether the request should be accepted or not and create an
    environment in which the request can be processed.

    It will likely have access to a UserStore database which maintains
    authentication and authorization information. The exact nature of this
    information is not defined, allowing many possible backend
    implementations.

    Servers are the top level of configuration for the system and hence their
    constructor requires the path to a local XML configuration file, however
    from then on configuration information may be retrieved from other
    locations such as a remote datastore to enable distributed environments
    to maintain synchronicity.
    """

    databases = {}
    authStore = None
    resultSetStore = None
    queryStore = None

    def __init__(self, session, configFile="serverConfig.xml"):
        """The constructer takes a Session object and a file path to
        the configuration file to be parsed and processed.
        """
        raise(NotImplementedError)



[docs]class Database(C3Object):
    """A Database is a collection of Records and Indexes.

    It is responsible for maintaining and allowing access to its components,
    as well as metadata associated with the collections. It must be able to
    interpret a request, splitting it amongst its known resources and then
    recombine the values into a single response.
    """
    indexes = {}
    protocolMaps = {}
    recordStore = None

[docs]    def add_record(self, session, rec):
        """Ensure that a Record is registered with the database.

        This method does not ensure persistence of the Record, nor index it,
        just perform registration, and accumulate its metadata.
        """
        raise NotImplementedError


[docs]    def remove_record(self, session, rec):
        """Unregister the Record.

        This method does not delete the Record, nor unindex it, just
        de-registers the Record and subtracts its metadata from the whole.
        """
        raise NotImplementedError


[docs]    def index_record(self, session, rec):
        """Index a Record, return the Record.

        Send the Record to all Indexes registered with the Database to be
        indexed and then return the Record (for the sake of Workflows).
        """
        raise NotImplementedError


[docs]    def unindex_record(self, session, rec):
        """Unindex a Record, return the Record.

        Sends the Record to all Indexes registered with the Database to be
        removed/unindexed.
        """
        raise NotImplementedError


[docs]    def begin_indexing(self, session):
        """Prepare to index Records.

        Perform tasks before Records are to be indexed."""
        raise NotImplementedError


[docs]    def commit_indexing(self, session):
        """Finalize indexing, commit data to persistent storage.

        Perform tasks after Records have been sent to all Indexes. For
        example, commit any temporary data to IndexStores"""
        raise(NotImplementedError)


[docs]    def reindex(self, session):
        """Reindex all Records registered with the database."""
        raise NotImplementedError


[docs]    def scan(self, session, clause, nTerms, direction=">="):
        """Scan (browse) through an Index to return a list of terms.

        Given a single clause CQL query, resolve to the appropriate Index and
        return an ordered term list with document frequencies and total
        occurrences with a maximum of nTerms items. Direction specifies
        whether to move backwards or forwards from the term given in clause.
        """
        raise NotImplementedError


[docs]    def search(self, session, query):
        """Search the database, return a ResultSet.

        Given a CQL query, execute the query and return a ResultSet object.
        """
        raise NotImplementedError


[docs]    def sort(self, session, resultSets, sortKeys):
        """Merge, sort and return one or more ResultSets.

        Take one or more resultSets, merge them and sort based on sortKeys.
        """
        raise NotImplementedError


[docs]    def commit_metadata(self, session):
        """Ensure persistence of database metadata."""
        raise(NotImplementedError)


[docs]    def accumulate_metadata(self, session, obj):
        """Accumulate metadata (e.g. size) from and object.
        """
        raise NotImplementedError




[docs]class Index(C3Object):
    """An Index defines an access point into the Records.

    An Index is an object which defines an access point into Records and is
    responsible for extracting that information from them. It can then store
    the information extracted in an IndexStore.

    The entry point can be defined using one or more Selectors (e.g. an XPath
    expression), and the extraction process can be defined using a Workflow
    chain of standard objects. These chains must start with an Extractor, but
    from there might then include Tokenizers, PreParsers, Parsers,
    Transformers, Normalizers, even other Indexes. A processing chain usually
    finishes with a TokenMerger to merge identical tokens into the appropriate
    data structure (a dictionary/hash/associative array)

    An Index can also be the last object in a regular Workflow, so long as a
    Selector object is used to find the data in the Record immediately before
    an Extractor.
    """
    indexStore = None

[docs]    def begin_indexing(self, session):
        """Prepare to index Records.

        Perform tasks before indexing any Records.
        """
        raise NotImplementedError


[docs]    def commit_indexing(self, session):
        """Finalize indexing.

        Perform tasks after Records have been indexed.
        """
        raise NotImplementedError


[docs]    def index_record(self, session, rec):
        """Index and return a Record.

        Accept a Record to index. If begin indexing has been called, the index
        might not commit any data until commit_indexing is called.  If it is
        not in batch mode, then index_record will also commit the terms to the
        indexStore.
        """
        raise NotImplementedError


[docs]    def delete_record(self, session, rec):
        """Delete a Record from the Index.

        Identify terms from the Record and delete them from IndexStore.
        Depending on the configuration of the Index, it may be necessary to do
        this by repeating the extracting the terms from the Record, finding
        and removing them. Hence the Record must be the same as the one that
        was indexed.
        """
        raise NotImplementedError


[docs]    def store_terms(self, session, data, rec):
        """Store the indexed Terms in the configured IndexStore."""
        raise NotImplementedError


[docs]    def extract_data(self, session, rec):
        """Extract data from the Record.

        Deprecated?
        """
        raise NotImplementedError


[docs]    def fetch_term(self, session, term, summary, prox):
        """Fetch and return the data for the given term."""
        raise NotImplementedError


[docs]    def fetch_termById(self, session, termId):
        """Fetch and return the data for the given term id."""
        raise NotImplementedError


[docs]    def fetch_termList(self, session, term, nTerms, relation, end, summary):
        """Fetch and return a list of terms from the index."""
        raise NotImplementedError


[docs]    def fetch_vector(self, session, rec, summary):
        """Fetch and return a vector for the given Record."""
        raise NotImplementedError


[docs]    def fetch_proxVector(self, session, rec, elemId=-1):
        """Fetch and return a proximity vector for the given Record."""
        raise NotImplementedError


[docs]    def fetch_summary(self, session):
        """Fetch and return summary data for all terms in the Index.

        e.g. for sorting, then iterating.
        USE WITH CAUTION! Everything done here for speed.
        """
        raise NotImplementedError


[docs]    def fetch_termFrequencies(self, session, mType, start, nTerms, direction):
        """Fetch and return a list of term frequency tuples."""
        raise NotImplementedError


[docs]    def clear(self, session):
        """Clear all data from Index."""
        raise NotImplementedError


[docs]    def scan(self, session, clause, nTerms, direction=">="):
        """Scan (browse) through an Index to return a list of terms.

        Given a single clause CQL query, return an ordered term list with
        document frequencies and total occurrences with a maximum of nTerms
        items. Direction specifies whether to move backwards or forwards from
        the term given in clause.
        """
        raise NotImplementedError


[docs]    def search(self, session, clause, db):
        """Search this Index, return a ResultSet.

        Given a CQL query, execute the query and return a ResultSet object.
        """
        raise NotImplementedError


[docs]    def sort(self, session, rset):
        """Sort and return a ResultSet object.

        Sort and return a ResultSet object based on the values extracted
        according to this index.
        """
        raise NotImplementedError


[docs]    def serialize_term(self, session, termId, data, nRecs=0, nOccs=0):
        """Return a string serialization representing the term.

        Return a string serialization representing the term for storage
        purposes. Used as a callback from IndexStore to serialize a list of
        terms and document references to be stored.

        termId  := numeric ID of term being serialized
        data    := list of longs
        nRecs   := number of Records containing the term, if known
        nOccs   := total occurrences of the term, if known
        """
        raise NotImplementedError


[docs]    def deserialize_term(self, session, data, nRecs=-1, prox=1):
        """Deserialize and return the internal representation of a term.

        Return the internal representation of a term as recreated from a
        string serialization from storage. Used as a callback from IndexStore
        to take serialized data and produce list of terms and document
        references.

        data  := string (usually retrieved from indexStore)
        nRecs := number of Records to deserialize (all by default)
        prox  := boolean flag to include proximity information
        """
        raise NotImplementedError


[docs]    def merge_term(self, session, currentData, newData,
                   op="replace", nRecs=0, nOccs=0):
        """Merge newData into currentData and return the result.

        Merging takes the currentData and can add, replace or delete the data
        found in newData, and then returns the result. Used as a callback from
        IndexStore to take two sets of terms and merge them together.

        currentData := output of deserialize_terms
        newData     := flat list
        op          := replace | add | delete
        nRecs       := total records in newData
        nOccs       := total occurrences in newdata
        """
        raise NotImplementedError


[docs]    def construct_resultSetItem(self, session, term, rsiType=""):
        """Create and return a ResultSetItem.

        Take the internal representation of a term, as stored in this Index,
        create and return a ResultSetItem from it.
        """
        raise NotImplementedError


[docs]    def construct_resultSet(self, session, terms, queryHash={}):
        """Create and return a ResultSet.

        Take a list of the internal representation of terms, as stored in this
        Index, create and return an appropriate ResultSet object.
        """
        raise NotImplementedError


    def calc_sectionOffsets(self, session, start, nRecs, dataLen=0):
        raise NotImplementedError



[docs]class Selector(C3Object):
    """A Selector is a simple wrapper around a means of selecting data.

    This could be an XPath or some other means of selecting data from the
    parsed structure in a Record.
    """

[docs]    def process_record(self, session, record):
        """Process the given Record and return the results."""
        raise NotImplementedError




[docs]class Extractor(C3Object):
    """An Extractor takes selected data and returns extracted values.

    An Extractor is a processing object called by an Index with the value
    returned by a Selector, and extracts the values into an appropriate data
    structure (a dictionary/hash/associative array).

    Example Extractors might extract all text from within a DOM node / etree
    Element, or select all text that occurs between a pair of selected DOM
    nodes / etree Elements.

    Extractors must also be used on the query terms to apply the same keyword
    processing rules, for example.
    """

[docs]    def process_string(self, session, data):
        """Process and return the value of a raw string.

        e.g. from an attribute value or the query.
        """
        raise NotImplementedError


[docs]    def process_node(self, session, data):
        """Process a DOM node."""
        raise NotImplementedError


[docs]    def process_eventList(self, session, data):
        """Process a list of SAX events serialized in C3 internal format."""
        raise NotImplementedError


[docs]    def process_xpathResult(self, session, data):
        """Process the result of an XPath expression.

        Convenience function to wrap the other process_* functions and do type
        checking.
        """
        raise NotImplementedError




[docs]class Tokenizer(C3Object):
    u"""A Tokenizer takes a string and returns an ordered list of tokens.

    A Tokenizer takes a string of language and processes it to produce an
    ordered list of tokens.

    Example Tokenizers might extract keywords by splitting on whitespace, or
    by identifying common word forms using a regular expression.

    The incoming string is often in a data structure (dictionary / hash /
    associative array), as per output from Extractor.
    """

[docs]    def process_string(self, session, data):
        """Process and return tokens found in a raw string."""
        raise NotImplementedError


[docs]    def process_hash(self, session, data):
        """Process and return tokens found in the keys of a hash."""
        raise NotImplementedError




[docs]class TokenMerger(C3Object):
    u"""A TokenMerger merges identical tokens and returns a hash.

    A TokenMerger takes an ordered list of tokens (i.e. as produced by a
    Tokenizer) and merges them into a hash. This might involve merging
    multiple tokens per key, while maintaining frequency, proximity
    information etc.

    One or more Normalizers may occur in the processing chain between a
    Tokenizer and TokenMerger in order to reduce dimensionality of terms.
    """

[docs]    def process_string(self, session, data):
        """Merge and return tokens found in a raw string."""
        raise NotImplementedError


[docs]    def process_hash(self, session, data):
        """Merge and return tokens found in a hash."""
        raise NotImplementedError


# Takes a string, returns a list of normalised values


class Normalizer(C3Object):
    """A Normalizer modifies terms to allow effective comparison.

    Normalizer objects are chained after Extractors in order to transform the
    data from the Record or query.

    Example Normalizers might standardize the case, perform stemming or
    transform a date into ISO8601 format.

    Normalizers are also needed to transform the terms in a request into the
    same format as the term stored in the Index. For example a date index might
    be searched using a free text date and that would need to be parsed into
    the normalized form in order to compare it with the stored data.
    """

    def process_string(self, session, data):
        """Process a string into an alternative form."""
        raise NotImplementedError

    def process_hash(self, session, data):
        """Process a hash of values into alternative forms."""
        raise NotImplementedError


[docs]class DocumentFactory(C3Object):
    """A DocumentFactory takes raw data, returns one or more Documents.

    A DocumentFacory can be used to return Documents from e.g. a file, a
    directory containing many files, archive files, a URL, or a web-based API.
    """

[docs]    def load(self, session, data,
             cache=None, format=None, tagName=None, codec=""):
        """Load documents into the document factory from data.

        Returns the DocumentFactory itself which acts as an iterator
        DocumentFactory's load function takes session, plus:

        data     := the data to load. Could be a filename, a directory name,
                    the data as a string, a URL to the data etc.

        cache    := setting for how to cache documents in memory when reading
                    them in.

        format   := format of the data parameter. Many options, most common:
                    * xml  -- XML file. May contain multiple records
                    * dir  -- a directory containing files to load
                    * tar  -- a tar file containing files to load
                    * zip  -- a zip file containing files to load
                    * marc -- a file with MARC records (library catalogue data)
                    * http -- a base HTTP URL to retrieve

        tagName  := name of the tag which starts (and ends!) a Record.

        codec    := name of the codec in which the data is encoded.
        """
        raise NotImplementedError


[docs]    def get_document(self, session, n=-1):
        """Return the Document at index n."""
        raise NotImplementedError


    @classmethod
[docs]    def register_stream(self, session, format, cls):
        """Register a new format, handled by given DocumentStream (cls).

        Class method to register an implementation of a DocumentStream (cls)
        against a name for the format parameter (format) in future calls to
        load().
        """
        raise NotImplementedError




class QueryFactory(C3Object):
    """A QueryFactory takes data and returns a CQL Query."""
    pass


[docs]class Parser(C3Object):
    """A Parser takes a Document and parses it to a Record.

    Parsers could be viewed as Record Factories. They take a Document
    containing some data and produce the equivalent Record.

    Often a simple wrapper around an XML parser, however implementations also
    exist for various types of RDF data.
    """

[docs]    def process_document(self, session, doc):
        """Take a Document, parse it and return a Record object."""
        raise NotImplementedError




[docs]class PreParser(C3Object):
    """A PreParser takes a Document and returns a modified Document.

    For example, the input document might consist of SGML data. The
    output would be a Document containing XML data.

    This functionality allows for Workflow chains to be strung together in
    many ways, and perhaps in ways which the original implemention had not
    foreseen.
    """

[docs]    def process_document(self, session, doc):
        """Take a Document, transform it and return a new Document object."""
        raise NotImplementedError


# Takes a Record, returns a Document


[docs]class Transformer(C3Object):
    """A Transformer transforms a Record into a Document.

    A Transformer may be seen as the opposite of a Parser. It takes a Record
    and produces a Document. In many cases this can be handled by an XSLT
    stylesheet, but other instances might include one that returns a binary
    file based on the information in the Record.

    Transformers may be used in the processing chain of an Index, but are more
    likely to be used to render a Record in a format or schema for delivery to
    the end user.
    """

[docs]    def process_record(self, session, rec):
        """Take a Record, transform it and return a new Document object."""
        raise NotImplementedError




[docs]class User(C3Object):
    """A User represents a user of the system.

    An object representing a user of the system to allow for convenient access
    to properties such as username, password, rights and permissions metadata.

    Users may be stores and retrieved from an ObjectStore like any other
    configured or created C3Object.
    """

    username = ''
    password = ''
    rights = []
    email = ''
    realName = ''
    flags = []

[docs]    def has_flag(self, session, flag, object=None):
        """Does the User have the specified flag?

        Check whether or not the User has the specified flag.  This flag may
        be set regarding a particular object, for example write access to a
        particular ObjectStore.
        """
        raise NotImplementedError




[docs]class ProtocolMap(C3Object):
    """A ProtocolMap maps incoming queries to internal capabilities.

    A ProtocolMaps maps from an incoming query type to internal Indexes based
    on some specification.
    """

    protocol = ""

    def resolve_index(self, session, data):
        """Given a query, resolve it and return the index object to be used."""
        raise NotImplementedError

# --- Store APIs ---



[docs]class IndexStore(C3Object):
    """A persistent storage mechanism for terms organized by Indexes.

    Not an ObjectStore, just looks after Indexes and their terms.
    """

[docs]    def begin_indexing(self, session, index):
        """Prepare to index Records.

        Perform tasks as required before indexing begins, for example creating
        batch files.
        """
        raise NotImplementedError


[docs]    def commit_indexing(self, session, index):
        """Finalize indexing for the given Index.

        Perform tasks after all Records have been sent to given Index. For
        example, commit any temporary data to disk."""
        raise NotImplementedError


[docs]    def commit_centralIndexing(self, session, index, filePath):
        """Finalize indexing for given index in single process context.

        Commit data from the indexing process to persistent storage. Called
        automatically unless indexing is being carried out in distributed
        context. In this case, must be called in only one of the processes.
        """
        raise NotImplementedError


[docs]    def contains_index(self, session, index):
        """Does the IndexStore currently store the given Index."""
        raise NotImplementedError


[docs]    def create_index(self, session, index):
        """Create an index in the store."""
        raise NotImplementedError


[docs]    def clean_index(self, session, index):
        """Remove all the terms from an Index, but keep the specification."""
        raise NotImplementedError


[docs]    def delete_index(self, session, index):
        """Completely delete an index from the store."""
        raise NotImplementedError


[docs]    def delete_terms(self, session, index, terms, rec=None):
        """Delete the given terms from Index.

        Optionally only delete terms for a particular Record.
        """
        raise NotImplementedError


[docs]    def store_terms(self, session, index, terms, rec):
        """Store terms in the index for a given Record."""
        raise NotImplementedError


[docs]    def create_term(self, session, index, termId, resultSet):
        """Take resultset and munge to Index format, serialise, store."""
        raise NotImplementedError


[docs]    def fetch_term(self, session, index, term, summary=0, prox=0):
        """Fetch and return data for a single term."""
        raise NotImplementedError


[docs]    def fetch_termById(self, session, index, termId):
        """Fetch and return data for a single term based on term identifier."""
        raise NotImplementedError


[docs]    def fetch_termList(self, session, index, term,
                       nTerms=0, relation="", end="", summary=0, reverse=0):
        """Fetch and return a list of terms for an Index.

        :param numReq: how many terms are wanted.
        :type numReq: integer
        :param relation: which order to scan through the index.
        :param end: a point to end at (e.g. between A and B)
        :param summary: only return frequency info, not the pointers to
        matching records.
        :type summary: boolean (or something that can be evaluated as True or
        False)
        :param reverse: use the reversed index if available (eg 'xedni' not
        'index').
        :rtype: list
        """
        raise NotImplementedError


[docs]    def fetch_sortValue(self, session, index, item):
        """Fetch a stored value for the given Record to use for sorting."""
        raise NotImplementedError


[docs]    def fetch_vector(self, session, index, rec, summary=0):
        """Fetch and return a vector for the given Record."""
        raise NotImplementedError


[docs]    def fetch_proxVector(self, session, index, rec, elemId=-1):
        """Fetch and return a proximity vector for the given Record."""
        raise NotImplementedError


[docs]    def fetch_summary(self, session, index):
        """Fetch and return summary data for all terms in the Index.

        e.g. for sorting, then iterating.
        USE WITH CAUTION! Everything done here for speed.
        """
        raise NotImplementedError


[docs]    def fetch_termFrequencies(self, session, index, mType,
                              start, nTerms, direction):
        """Fetch and return a list of term frequency tuples."""
        raise NotImplementedError


[docs]    def construct_resultSetItem(self, session, recId,
                                recStoreId, nOccs, rsiType=None):
        """Create and return a ResultSetItem.

        Take the internal representation of a term, as stored in this Index,
        create and return a ResultSetItem from it.
        """
        raise NotImplementedError




[docs]class ObjectStore(C3Object):
    """A persistent storage mechanism for configured Cheshire3 objects."""

[docs]    def create_object(self, session, obj=None):
        """Create a slot for and store a serialized Cheshire3 Object.

        Given a Cheshire3 object, create a serialized form of it in the
        database.
        Note: You should use create_record() as per RecordStore to create an
        object from a configuration.
        """
        raise NotImplementedError


[docs]    def delete_object(self, session, id):
        """Delete an object."""
        raise NotImplementedError


[docs]    def fetch_object(self, session, id):
        """Fetch and return an object."""
        raise NotImplementedError


[docs]    def store_object(self, session, obj):
        """Store an object, potentially overwriting an existing copy."""
        raise NotImplementedError




class QueryStore(ObjectStore):
    """An interface to persistent storage for CQL Queries."""

    def create_query(self, session, query=None):
        """Create a new query in the store."""
        raise NotImplementedError

    def delete_query(self, session, id):
        """Delete a query from the store."""
        raise NotImplementedError

    def fetch_query(self, session, id):
        """Fetch a query from the store."""
        raise NotImplementedError

    def store_query(self, session, query):
        """Store a query, potentially overwriting an existing copy."""
        raise NotImplementedError


[docs]class RecordStore(ObjectStore):
    """A persistent storage mechanism for Records.

    A RecordStore allows such operations as create, update, fetch and delete.
    It also allows fast retrieval of important Record metadata, for use in
    computing relevance rankings for example.
    """

[docs]    def create_record(self, session, rec=None):
        """Create an identifier, store and return a Record.

        Generate a new identifier. If a Record is given, assign the identifier
        to the Record and store it using store_record. If Record not given
        create a placeholder Record. Return the Record.
        """
        raise NotImplementedError


[docs]    def replace_record(self, session, rec):
        """Check for permission, replace stored copy of an existing Record.

        Carry out permission checking before calling store_record.
        """
        raise NotImplementedError


[docs]    def store_record(self, session, rec, transformer=None):
        """Store a Record that already has an identifier assigned.

        If a Transformer is given, use it to serialize the Record data.
        """
        raise NotImplementedError


[docs]    def fetch_record(self, session, id, parser=None):
        """Fetch and return the Record with the given identifier."""
        raise NotImplementedError


[docs]    def delete_record(self, session, id):
        """Delete the Record with the given identifier from storage."""
        raise NotImplementedError


[docs]    def fetch_recordMetadata(self, session, id, mType):
        """Return the size of the Record, according to its metadata."""
        raise NotImplementedError




[docs]class DocumentStore(ObjectStore):
    """A persistent storage mechanism for Documents and their metadata."""

[docs]    def create_document(self, session, doc=None):
        """Create an identifier, store and return a Document

        Generate a new identifier. If a Document is given, assign the
        identifier to the Document and store it using store_document. If
        Document not given create a placeholder Document. Return the Document.
        """
        raise NotImplementedError


[docs]    def delete_document(self, session, id):
        """Delete the Document with the given identifier from storage."""
        raise NotImplementedError


[docs]    def fetch_document(self, session, id):
        """Fetch and return Document with the given identifier."""
        raise NotImplementedError


[docs]    def store_document(self, session, doc):
        """Store a Document that already has an identifier assigned."""
        raise NotImplementedError


# And store result sets


[docs]class ResultSetStore(ObjectStore):
    """A persistent storage mechanism for ResultSet objects."""

[docs]    def create_resultSet(self, session, rset=None):
        """Create an identifier, store and return a ResultSet

        Generate a new identifier. If a ResultSet is given, assign the
        identifier and store it using store_resultSet. If ResultSet is not
        given create a placeholder ResultSet. Return the ResultSet.
        """
        raise NotImplementedError


[docs]    def delete_resultSet(self, session, id):
        """Delete a ResultSet with the given identifier from storage."""
        raise NotImplementedError


[docs]    def fetch_resultSet(self, session, id):
        """Fetch and return Resultset with the given identifier."""
        raise NotImplementedError


[docs]    def store_resultSet(self, session, rset):
        """Store a ResultSet that already has an identifier assigned."""
        raise NotImplementedError

# --- Code Instantiated Objects ---




[docs]class Document(object):
    """A Document is a wrapper for raw data and its metadata.

    A Document is the raw data which will become a Record. It may be processed
    into a Record by a Parser, or into another Document type by a PreParser.
    Documents might be stored in a DocumentStore, if necessary, but can
    generally be discarded. Documents may be anything from a JPG file, to an
    unparsed XML file, to a string containing a URL. This allows for future
    compatability with new formats, as they may be incorporated into the
    system by implementing a Document type and a PreParser.
    """

    id = -1
    documentStore = ""
    text = ""
    mimeType = ""
    processHistory = []
    parent = ('', '', -1)

    def __init__(self, data, creator="", history=[], mimeType="",
                 parent=None, filename="", tagName="",
                 byteCount=0, byteOffset=0, wordCount=0):
        """Construct a Document from data, with given metadata attributes.

        The constructer takes the data which should be used to construct the
        document. This is implementation dependant. It also optionally may
        take a creator object, process history information and a mimetype.
        The parent option is for documents which have been extracted from
        another document, for example pages from a book.
        """
        raise NotImplementedError

[docs]    def get_raw(self, session):
        """Return the raw data associated with this document."""
        raise NotImplementedError




[docs]class ResultSet(object):
    """A collection of results, commonly pointers to Records.

    Typically created in response to a search on a Database. ResultSets are
    also the return value when searching an IndexStore or Index and are merged
    internally to combine results when searching multiple Indexes combined
    with boolean operators.
    """

    termid = -1
    totalOccs = 0
    totalRecs = 0
    id = ""
    expires = ""
    index = None
    queryTerm = ""
    queryFreq = 0
    queryPositions = []
    relevancy = 0
    maxWeight = 0
    minWeight = 0

[docs]    def combine(self, session, others, clause):
        """Combine the ResultSets in 'others' into this ResultSet."""
        raise NotImplementedError


[docs]    def retrieve(self, session, nRecs, start=0):
        """Return an iterable of ``nRecs`` Records starting at ``start``."""
        raise NotImplementedError


[docs]    def order(self, session, spec,
              ascending=None, missing=None, case=None, accents=None):
        """Re-order in-place based on the given spec and arguments."""
        raise NotImplementedError


[docs]    def serialize(self, session):
        """Return a string serialization of the ResultSet."""
        raise NotImplementedError


[docs]    def deserialize(self, session, data):
        """Deserialize string in ``data`` to return the populated ResultSet."""
        raise NotImplementedError




class ResultSetItem(object):
    """Object representing a result, typically a pointer to a Record.

    Object representing a pointer to a Record, with ResultSet specific
    metadata.
    """

    id = 0
    recordStore = ""
    occurences = 0

    def fetch_record(self, session):
        """Fetch and return the Record represented by the ResultSetItem."""
        raise NotImplementedError

    def serialize(self, session):
        """Return a string serialization of the ResultSetItem."""
        raise NotImplementedError


[docs]class Record(object):
    """A Record is a wrapper for parsed data and its metadata.

    Records in the system are commonly stored in an XML form. Attached to the
    record is various configurable metadata, such as the time it was inserted
    into the database and by which user. Records are stored in a RecordStore
    and retrieved via a persistent and unique identifier. The record data may
    be retrieved as a list of SAX events, as regularised XML, as a DOM tree or
    ElementTree.
    """

    tagName = ''
    status = ''
    baseUri = ''
    history = []
    rights = []
    recordStore = None    # RecordStore in which the Record is stored
    elementHash = {}
    resultSetItem = None  # ResultSetItem from which the Record was fetched

    wordCount = -1
    byteCount = -1
    metadata = {}        # Arbitrary metadata

    parent = ('', None, 0)
    processHistory = []

    dom = None
    xml = ""
    sax = []

    def __init__(self, data, xml="", docId=None, wordCount=0, byteCount=0):
        raise NotImplementedError

    def __repr__(self):
        if self.recordStore is not None:
            return "%s/%s" % (self.recordStore, self.id)
        else:
            return "%s-%s" % (self.__class__.__name__, self.id)

[docs]    def get_dom(self, session):
        """Return the DOM document node for the record."""
        raise NotImplementedError


[docs]    def get_sax(self, session):
        """Return the list of SAX events for the record

        SAX events are serialized according to the internal Cheshire3 format.
        """
        raise NotImplementedError


[docs]    def get_xml(self, session):
        """Return the XML for the record as a serialized string."""
        raise NotImplementedError


[docs]    def process_xpath(self, session, xpath, maps={}):
        """Process and return the result of the given XPath

         XPath may be either a string or a configured XPath, perhaps with some
         supplied namespace mappings.
         """
        raise NotImplementedError


[docs]    def fetch_vector(self, session, index, summary=False):
        """Fetch and return a vector for the Record from the given Index."""
        raise NotImplementedError




[docs]class Workflow(C3Object):
    """A Workflow defines a series of processing steps.

    A Workflow is similar to the process chain concept of an index, but acts
    at a more global level. It will allow the configuration of a Workflow
    using Cheshire3 objects and simple code to be defined and executed for
    input objects.

    For example, one might define a common Workflow pattern of PreParsers,
    a Parser and then indexing routines in the XML configuration, and then
    run each Document in a DocumentFactory through it. This allows users who
    are not familiar with Python, but who are familiar with XML and available
    Cheshire3 processing objects to implement tasks as required, by changing
    only configuration files. It thus also allows a user to configure personal
    workflows in a Cheshire3 system the code for which they don't have
    permission to modify.
    """

    code = ""

[docs]    def process(self, session, *args, **kw):
        """Executes the code as constructed from the XML configuration.

        Executes the generate code on the given input arguments. The return
        value is the last object to be produced by the execution.
        This function is automatically written and compiled when the object
        is instantiated.
        """
        raise NotImplementedError




class Logger(C3Object):
    """A Logger logs messages for system events."""

    def log(self, session, *args, **kw):
        """Log a message based in the given args."""
        raise(NotImplementedError)
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  Source code for cheshire3.selector

"""Cheshire3 Selector Implementations.

possible location types:  'xpath', 'attribute', 'function', 'sparql' (in graph)
"""

import time

from lxml import etree

from cheshire3.baseObjects import Selector
from cheshire3.record import LxmlRecord
from cheshire3.exceptions import ConfigFileException
from cheshire3.internal import CONFIG_NS
from cheshire3.utils import getFirstData, elementType


class SimpleSelector(Selector):

    def _handleLocationNode(self, session, child):
        data = {'maps': {}, 'string': '', 'type': ''}
        xp = getFirstData(child)
        data['string'] = xp

        if child.localName == 'xpath':
            data['type'] = 'xpath'
        else:
            try:
                data['type'] = child.getAttribute('type').lower()
            except:
                raise ConfigFileException("Location element in {0} must have "
                                          "'type' attribute".format(self.id))

        if data['type'] == 'xpath':
            for a in child.attributes.keys():
                # ConfigStore using 4Suite
                if type(a) == tuple:
                    attrNode = child.attributes[a]
                    a = attrNode.name
                if (a[:6] == "xmlns:"):
                    pref = a[6:]
                    uri = child.getAttributeNS('http://www.w3.org/2000/xmlns/',
                                               pref)
                    if not uri:
                        uri = child.getAttribute(a)
                    data['maps'][pref] = uri
                else:
                    data[a] = child.getAttributeNS(None, a)
        return data

    def _handleLxmlLocationNode(self, session, child):
        data = {'maps': {}, 'string': '', 'type': ''}
        data['string'] = child.text

        if child.tag in ['xpath', '{%s}xpath' % CONFIG_NS]:
            data['type'] = 'xpath'
        else:
            try:
                data['type'] = child.attrib['type'].lower()
            except KeyError:
                raise ConfigFileException("Location element in {0} must have "
                                          "'type' attribute".format(self.id))

        if data['type'] in ['xpath', 'sparql']:
            for a in child.nsmap:
                if a is not None:
                    data['maps'][a] = child.nsmap[a]
        for a in child.attrib:
            if not a in ['type', 'maps', 'string']:
                data[a] = child.attrib['a']
        return data

    def _handleConfigNode(self, session, node):
        if (node.localName == "source"):
            paths = []
            for child in node.childNodes:
                if child.nodeType == elementType:
                    if child.localName in ["xpath", 'location']:
                        # add XPath Location
                        xp = self._handleLocationNode(session, child)
                        paths.append(xp)
            self.sources.append(paths)

    def _handleLxmlConfigNode(self, session, node):
        if node.tag in ["source", '{%s}source' % CONFIG_NS]:
            xpaths = []
            for child in node.iterchildren(tag=etree.Element):
                if child.tag in ["xpath", '{%s}xpath' % CONFIG_NS,
                                 "location", '{%s}location' % CONFIG_NS]:
                    # add XPath
                    xp = self._handleLxmlLocationNode(session, child)
                    xpaths.append(xp)
            self.sources.append(xpaths)

    def __init__(self, session, config, parent):
        self.sources = []
        Selector.__init__(self, session, config, parent)


[docs]class TransformerSelector(SimpleSelector):
    u"""Selector that applies a Transformer to the Record to select data."""

    def __init__(self, session, config, parent):
        SimpleSelector.__init__(self, session, config, parent)
        self.transformer = self.get_path(session, 'transformer')

    def process_record(self, session, record):
        u"""Apply Transformer to the Record, return the resulting data."""
        doc = self.transformer.process_record(session, record)
        try:
            return [[doc.text.decode('utf-8')]]
        except:
            return [[doc.text]]



[docs]class MetadataSelector(SimpleSelector):
    u"""Selector specifying and attribute or function.

    Selector that specifies an attribute or function to use to select data from
    Records.
    """

    def process_record(self, session, record):
        u"Extract the attribute, or run the specified function, return data."
        # Check name against record metadata
        vals = []
        for src in self.sources:
            # list of {}s
            for xp in src:
                name = xp['string']
                typ = xp['type']
                if typ == 'xpath':
                    # handle old style
                    if hasattr(record, name):
                        vals.append([getattr(record, name)])
                    elif name == 'now':
                        # eg for lastModified/created etc
                        now = time.strftime("%Y-%m-%d %H:%M:%S")
                        vals.append([now])
                    else:
                        vals.append(None)
                elif typ == 'attribute':
                    if hasattr(record, name):
                        vals.append([getattr(record, name)])
                elif typ == 'function':
                    if name in ['now', 'now()']:
                        now = time.strftime("%Y-%m-%d %H:%M:%S")
                        vals.append([now])
                    else:
                        # nothing else defined?
                        raise ConfigFileException("Unknown function: "
                                                  "%s" % name)
                else:
                    raise ConfigFileException("Unknown metadata selector type:"
                                              " %s" % typ)

        return vals



[docs]class XPathSelector(SimpleSelector):
    u"""Selects data specified by XPath(s) from Records."""

    def __init__(self, session, config, parent):
        self.sources = []
        SimpleSelector.__init__(self, session, config, parent)

    def process_record(self, session, record):
        u"Select and return data from elements matching configured XPaths."
        if not isinstance(record, LxmlRecord):
            raise TypeError("XPathSelector '{0}' only supports selection from "
                            "LxmlRecords")
        vals = []

        for src in self.sources:
            # list of {}s
            for xp in src:
                vals.append(record.process_xpath(session,
                                                 xp['string'],
                                                 xp['maps']))
        return vals



[docs]class SpanXPathSelector(SimpleSelector):
    u"""Selects data from between two given XPaths.

    Requires exactly two XPaths.
    The span starts at first configured XPath and ends at the second.
    The same XPath may be given as both start and end point, in which case
    each matching element acts as a start and stop point (e.g. an XPath for a
    page break).
    """

    def __init__(self, session, config, parent):
        self.sources = []
        SimpleSelector.__init__(self, session, config, parent)
        try:
            if len(self.sources[0]) != 2:
                raise ConfigFileException("SpanXPathSelector '{0}' requires "
                                          "exactly two XPaths".format(self.id))
        except IndexError:
            raise ConfigFileException("SpanXPathSelector '{0}' requires "
                                      "exactly 1 <source>".format(self.id))

    def process_record(self, session, record):
        vals = []
        startPath = self.sources[0][0]['string']
        startMaps = self.sources[0][0]['maps']
        if not startPath.startswith('/'):
            # Not absolute path, prepend //
            startPath = '//{0}'.format(startPath)
        endPath = self.sources[0][1]['string']
        endMaps = self.sources[0][1]['maps']
        if not endPath.startswith('/'):
            # Not absolute path, prepend //
            endPath = '//{0}'.format(endPath)
        if isinstance(record, LxmlRecord):
            # Avoid unnecessary re-parsing
            tree = record.get_dom(session)
        else:
            # Parse to an lxml.etree
            tree = etree.fromstring(record.get_xml(session))
        # Find all of the start nodes
        startNodes = tree.xpath(startPath, namespaces=startMaps)
        # Initialize empty startEndPair
        startEndPair = (None, None)
        if startPath == endPath:
            # Paths are the same - copy the start nodes
            endNodes = startNodes[:]
            # Start path and end path are the same, treat as break points
            for elem in tree.iter():
                if elem in startNodes:
                    # When we hit a node from the start node list
                    if startEndPair[0] is None:
                        # we don't have a start node in our startEndPair
                        # put this one in as the start node
                        startEndPair = (elem, startEndPair[1])
                    else:
                        # We already have a start node
                        # Add this as the end node
                        startEndPair = (startEndPair[0], elem)
                        # Append the startEndPair to the list
                        vals.append(startEndPair)
                        # Start a new startEndPair with this as the start node
                        startEndPair = (elem, None)
        else:
            # Start path and end path are different
            #
            # N.B. this algorithm is non-greedy.
            # The shortest span is always selected. If another start node is
            # hit before an end node occurs it will overwrite the first
            #
            # N.B. developers: this works slightly differently from the
            # previous SAX base version which treated the end of the record
            # as an end tag, this does not
            #
            # Find all the end nodes
            endNodes = tree.xpath(endPath, namespaces=endMaps)
            for elem in tree.iter():
                if elem in startNodes:
                    # When we hit a node from the start node list
                    # put this one in as the start node
                    startEndPair = (elem, startEndPair[1])
                elif elem in endNodes and startEndPair[0] is not None:
                    # When we hit an end node and we already have a start node
                    # Add this as the end node
                    startEndPair = (startEndPair[0], elem)
                    # Append the startEndPair to the list
                    vals.append(startEndPair)
                    # Reset the startEndPair
                    startEndPair = (None, None)
        return vals
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  Source code for cheshire3.resultSet

import sys
import types
import math
import operator
import time
import cStringIO as StringIO
try:
    import cPickle as pickle
except ImportError:
    import pickle

from itertools import combinations
from xml.sax.saxutils import escape, unescape
from lxml import etree

from cheshire3.baseObjects import ResultSet, ResultSetItem, Index, Workflow
from cheshire3.utils import SimpleBitfield
from cheshire3 import cqlParser


def ucescape(data):
    return unicode(escape(data), 'latin-1')


srlz_typehash = {int: 'int',
                 long: 'long',
                 str: 'str',
                 unicode: 'unicode',
                 bool: 'bool',
                 type(None): 'None',
                 float: 'float'
                 }

dsrlz_typehash = {}
for k, v in srlz_typehash.iteritems():
    dsrlz_typehash[v] = k


class RankedResultSet(ResultSet):

    def _sumWeights(self, items, n):
        """Sum the values."""
        item = items[0]
        item.weight = sum([x.weight for x in items])
        return item
        #item.weight = sum([x.weight for x in items if (x.weight != 0.5)])

    def _meanWeights(self, items, n):
        """Mean average the values."""
        item = items[0]
        item.weight = sum([x.weight for x in items])
        item.weight = item.weight / n
        return item
        #trueWeightedItems = [x.weight for x in items if (x.weight != 0.5)]
        #item.weight = sum(trueWeightedItems)
        #item.weight = item.weight / len(trueWeightedItems)

    def _normWeights(self, items, n):
        """Normalize the values and average them."""
        for i in items:
            i.weight = (i.weight *
                        (i.resultSet.minWeight / i.resultSet.maxWeight)
                        )
        return self._meanWeights(items, n)

    def _cmbzWeights(self, a, b):
        """Normalise and rescale values."""
        a.weight = a.weight * (self.minWeight / self.maxWeight)
        if b:
            b.weight = b.weight * (self.minWeight / self.maxWeight)
            a.weight = (a.weight + b.weight) * 2.0
        else:
            a.weight = a.weight / 2.0

    def _nprvWeights(self, a, b):
        """Normalise values and privilege high ranked documents."""
        a.weight = a.weight * (self.minWeight / self.maxWeight)
        if b:
            b.weight = b.weight * (self.minWeight / self.maxWeight)
            a.weight = (a.weight + b.weight) * 2.0
        else:
            # Leave high ranking ones high
            rlen = len(a.resultSet._list)
            # FIXME: item undefined
            if (
                    (rlen > 150 and item.resultSetPosition > 100) or
                    (rlen < 150 and item.resultSetPosition > rlen / 2)):
                a.weight = a.weight / 2.0

    def _pivotWeights(self, a, b):
        """Pivot weight of components if the document also occurs in the set.

        Determine which item is component set, and which item is from document
        set. If the component's parent document's id is the same as the one in
        the full document list, then adjust.

        Normalize min/max as above
        Pivot default is 0.7, but allow override
        (Pivot * documentScore) + ((1-pivot) * componentScore)

        If not in the list then just ((1-pivot) * componentScore)
        """
        raise NotImplementedError


[docs]class SimpleResultSet(RankedResultSet):
    _list = []

    id = ""
    termid = -1
    totalOccs = 0
    totalRecs = 0
    expires = 0
    index = None
    queryTerm = ""
    queryFreq = 0
    queryPositions = []
    queryTime = 0
    query = None
    relevancy = 0
    maxWeight = 0
    minWeight = 0
    termWeight = 0.0
    recordStore = ""
    rsiConstructor = None
    attributesToSerialize = []
    recordStoreSizes = 0
    termIdHash = {}
    fromStore = 0

    def __init__(self, session, data=None, id="", recordStore=""):
        self.rsiConstructor = SimpleResultSetItem
        self.attributesToSerialize = [('id', ''),
                                      ('termid', -1),
                                      ('totalOccs', 0),
                                      ('totalRecs', 0),
                                      ('expires', 0),
                                      ('queryTerm', ''),
                                      ('queryFreq', 0),
                                      ('queryPositions', []),
                                      ('relevancy', 0),
                                      ('maxWeight', 0),
                                      ('minWeight', 0),
                                      ('termWeight', 0.0),
                                      ('recordStore', ''),
                                      ('recordStoreSizes', 0),
                                      ('index', None),
                                      ('queryTime', 0.0),
                                      ('query', '')
                                      ]
        if data is not None:
            self._list = list(data)
        else:
            self._list = []
        self.id = id
        self.recordStore = recordStore

        self.relevanceContextSets = {
            "info:srw/cql-context-set/2/relevance-1.0": 1.0,
            "info:srw/cql-context-set/2/relevance-1.1": 1.1,
            "info:srw/cql-context-set/2/relevance-1.2": 1.2
        }

        self.termid = -1
        self.totalOccs = 0
        self.totalRecs = 0
        self.expires = 0
        self.index = None
        self.queryTerm = ""
        self.queryFreq = 0
        self.queryPositions = []
        self.queryTime = 0.0
        self.query = None
        self.relevancy = 0
        self.maxWeight = 0
        self.minWeight = 0
        self.termWeight = 0.0
        self.recordStoreSizes = 0
        self.termIdHash = {}
        self.fromStore = 0

    def __getitem__(self, k):
        return self._list[k]

    def __len__(self):
        return len(self._list)

    def fromList(self, data):
        self._list = data

    def serialise(self, session, pickleOk=1):
        """Serialize and this ResultSet as XML, return a string (utf-8).

        DEPRECATED by ``resultSet.serialize(session, pickleOk)``
        """
        return self.serialize(session, pickleOk)

    def serialize(self, session, pickleOk=1):
        """Serialize and this ResultSet as XML, return a string (utf-8)."""
        # This is pretty fast, and generates better XML than previous
        xml = [u'<resultSet>']

        rsetattrs = self.attributesToSerialize
        for (a, deft) in rsetattrs:
            val = getattr(self, a)
            if val != deft:
                if type(val) in [dict, list, tuple]:
                    # Use later version of pickle protocol to deal with
                    # new-style classes, unicode etc.
                    valstr = pickle.dumps(val)  # , pickle.HIGHEST_PROTOCOL)
                    xml.append(u'<d n="%s" t="pickle">%s</d>' %
                               (a, ucescape(valstr)))
                elif isinstance(val, Index):
                    xml.append(u'<d n="%s" t="object">%s</d>' %
                               (a, escape(val.id)))
                elif a == 'query' and val:
                    xml.append(u'<d n="%s" t="cql">%s</d>' %
                               (a, escape(val.toCQL())))
                else:
                    xml.append(u'<d n="%s" t="%s">' %
                               (a, srlz_typehash.get(type(val), '')))
                    if type(val) in [int, long, float, bool, type(None)]:
                        xml.append(escape(unicode(val)))
                    else:
                        xml.append(escape(val))
                    xml.append(u'</d>')

        for item in self:
            xml.append(item.serialize(session, pickleOk))
        xml.append(u'</resultSet>')
        all = u''.join(xml)
        return all.encode('utf-8')

    def deserialise(self, session, data):
        """Deserialize XML in ``data`` to return the populated ResultSet.

        DEPRECATED by ``resultSet.deserialize(session, data)``
        """
        return self.deserialize(session, data)

    def deserialize(self, session, data):
        """Deserialize XML in ``data`` to return the populated ResultSet."""
        # This is blindingly fast compared to old version!

        def value_of(elem):
            # typehash = {'int': int,
            #             'long': long,
            #             'bool': bool,
            #             'float': float
            #             }
            t = elem.attrib['t']
            if not elem.text:
                return elem.text
            txt = unescape(elem.text)
            if t == 'pickle':
                val = pickle.loads(txt.encode('utf-8'))
            elif t == 'None':
                val = None
            elif t == 'object':
                # dereference id
                db = session.server.get_object(session, session.database)
                val = db.get_object(session, txt)
            elif t == 'cql':
                try:
                    val = cqlParser.parse(txt)
                except:
                    raise
            elif t in dsrlz_typehash:
                if type(txt) == unicode and t != 'unicode':
                    val = dsrlz_typehash[t](txt.encode('utf-8'))
                else:
                    val = dsrlz_typehash[t](txt)
            else:
                val = txt
            return val

        root = etree.fromstring(data)
        rsiConstructor = self.rsiConstructor

        rsi = None
        pi = []
        hit = []
        for e in root.iter(tag=etree.Element):
            e2 = e
            if e.tag == 'd':
                name = e.attrib['n']
                val = value_of(e)
                if rsi:
                    setattr(rsi, name, val)
                else:
                    setattr(self, name, val)
            elif e2.tag == 'item':
                if rsi:
                    if hit:
                        pi.append(hit)
                    rsi.proxInfo = pi
                    self.append(rsi)
                rsi = rsiConstructor(session)
                pi = []
                hit = []
            elif e2.tag == 'hit':
                if hit:
                    pi.append(hit)
                hit = []
            elif e2.tag == 'w':
                hit.append([int(x) for x in e2.attrib.values()])
        if rsi:
            if hit:
                pi.append(hit)
            rsi.proxInfo = pi
            self.append(rsi)
        return self

    def append(self, item):
        item.resultSet = self
        item.resultSetPosition = len(self._list)
        self._list.append(item)

    def extend(self, itemList):
        for i in itemList:
            self.append(i)

    def _lrAssign(self, session, others, clause, cql, db):
        """Assign Logistic Regression weights and combine items in others.

        Assign Logistic Regression weights and merge items in resultSets in
        others into self in a single method.
        """
        if (db):
            totalDocs = db.totalItems
            if totalDocs == 0:
                raise ValueError("0 documents in database")
        else:
            # Uhoh
            raise NameError("Database not supplied to relevancy algorithm")

        # William S Cooper proposes:
        constants = [-3.7, 1.269, -0.31, 0.679, -0.0674, 0.223, 2.01]

        # Ray R Larson proposes:
        constants = [-3.7, 1.269, -0.31, 0.679, -0.021, 0.223, 4.01]

        # Index Configuration proposes:
        pm = db.get_path(session, 'protocolMap')
        if not pm:
            db._cacheProtocolMaps(session)
            pm = db.protocolMaps.get('http://www.loc.gov/zing/srw/')
            db.paths['protocolMap'] = pm

        idx = pm.resolveIndex(session, clause)

        if (idx):
            for x in range(7):
                temp = idx.get_setting(session, 'lr_constant%d' % x)
                if (temp):
                    constants[x] = float(temp)

        # Query proposes:
        for m in cql.modifiers:
            # Already been pinged for resolve()
            if (m.type.prefixURI in self.relevanceContextSets):
                if m.type.value.startswith("const"):
                    try:
                        constants[int(m.type.value[5])] = float(m.value)
                    except ValueError:
                        # Invalid literal for float()
                        pass
                    except IndexError:
                        # list index out of range
                        pass

        sumLogQueryFreq = 0.0
        sumQueryFreq = 0
        sumIDF = 0.0

        # Sort rss by length

        # Each rs represents one unique word in query
        for rs in others:
            sumLogQueryFreq += math.log(rs.queryFreq)
            sumQueryFreq += rs.queryFreq
            n = len(rs)
            if n:
                rs.idf = math.log(totalDocs / float(n))
        x2 = math.sqrt(sumQueryFreq)

        # ResultSets will be sorted by item already
        # Step through all concurrently

        tmplist = []
        recStores = {}
        nors = len(others)
        lens = [len(o) for o in others]
        oidxs = range(1, nors)
        positions = [0] * nors
        all = cql.value in ['all', 'and', '=', 'prox', 'adj']
        maxWeight = -1
        minWeight = 9999999999

        cont = 1
        while cont:
            items = [others[0][positions[0]]]
            rspos = [0]
            for o in oidxs:
                try:
                    nitem = others[o][positions[o]]
                except IndexError:
                    # There are no more items in this rs
                    continue

                if nitem == items[0]:
                    items.append(nitem)
                    rspos.append(o)
                elif nitem < items[0]:
                    if all:
                        # skip until equal or greater
                        positions[o] += 1
                        while (positions[o] < lens[o] and
                               others[o][positions[o]] < items[0]):
                            positions[o] += 1

                    else:
                        items = [nitem]
                        rspos = [o]
            for r in rspos:
                positions[r] += 1

            while others and positions[0] == len(others[0]) - 1:
                others.pop(0)
                positions.pop(0)
            if not others:
                cont = 0
            if all and len(items) < nors:
                continue

            # sumLogDAF = sum(map(math.log, [x.occurences for x in items]))
            sumLogDAF = sum([math.log(x)
                             for x
                             in [y.occurences
                                 for y
                                 in items
                                 ]
                             ])
            sumIdx = sum([x.resultSet.idf for x in items])

            x1 = sumLogQueryFreq / float(n)
            x3 = sumLogDAF / float(n)
            x5 = sumIDF / float(n)
            x6 = math.log(float(n))
            # FIXME: item undefined
            try:
                recStore = recStores[item.recordStore]
            except KeyError:
                db = session.server.get_object(session, session.database)
                recStore = db.get_object(session, item.recordStore)
                recStores[item.recordStore] = recStore
            doclen = recStore.fetch_recordMetadata(session,
                                                   item.id,
                                                   'wordCount')
            x4 = math.sqrt(doclen)
            logodds = (constants[0] +
                       (constants[1] * x1) +
                       (constants[2] * x2) +
                       (constants[3] * x3) +
                       (constants[4] * x4) +
                       (constants[5] * x5) +
                       (constants[6] * x6)
                       )
            item.weight = 0.75 * (math.exp(logodds) / (1 + math.exp(logodds)))
            tmplist.append(item)
            if item.weight > maxWeight:
                maxWeight = item.weight
            elif item.weight < minWeight:
                minWeight = item.weight

        self._list = tmplist
        self.minWeight = minWeight
        self.maxWeight = maxWeight
        self.relevancy = 1
        return 1

    def _coriAssign(self, session, others, clause, cql, db):
        """Assign CORI weighting to each item in each resultSet in others."""
        if (db):
            totalDocs = float(db.totalItems)
            avgSize = float(db.meanWordCount)
            if not totalDocs or not avgSize:
                raise ValueError("0 documents in database")
        else:
                raise NameError("Database not supplied to relevancy algorithm")

        rsizes = clause.relation['recstoresizes']
        if not rsizes:
            rsizes = self.recordStoreSizes

        recStoreSizes = {}

        recStores = {}
        for rs in others:
            matches = float(len(rs))
            if not matches:
                rs.minWeight = 1.0
                rs.maxWeight = -1.0
                continue
            I = (math.log((totalDocs + 0.5) / matches) /
                 math.log(totalDocs + 1.0)
                 )
            rs.minWeight = 1000000.0
            rs.maxWeight = -1.0
            for item in rs:
                df = float(item.occurences)
                recStore = recStores.get(item.recordStore, None)
                if not recStore:
                    recStore = db.get_object(session, item.recordStore)
                    recStores[item.recordStore] = recStore
                size = recStore.fetch_recordMetadata(session,
                                                     item.id,
                                                     'wordCount')
                if rsizes:
                    avgSize = recStore.meanWordCount

                if size is None:
                    # Record deleted? Assume average size
                    size = avgSize

                T = df / (df + 50.0 + ((150.0 * size) / avgSize))
                item.weight = 0.4 + (0.6 * T * I)
                if item.weight > rs.maxWeight:
                    rs.maxWeight = item.weight
                if item.weight < rs.minWeight:
                    rs.minWeight = item.weight
        return 0

    def _tfidfAssign(self, session, others, clause, cql, db):
        """Assign TF-IDF weighting to each item in each resultSet in others."""
        # each rs in others represents records matching a single term
        # w(i,j) = tf(i,j) * (log ( N / df(i)))
        if (db):
            totalDocs = float(db.totalItems)
            if not totalDocs:
                raise ValueError("0 documents in database")
        else:
            raise NameError("Database not supplied to relevancy algorithm")

        for rs in others:
            matches = float(len(rs))
            rs.minWeight = 10000000.0
            rs.maxWeight = -1.0
            for item in rs:
                weight = item.occurences * math.log(totalDocs / matches)
                item.weight = weight
                if rs.maxWeight < weight:
                    rs.maxWeight = weight
                if rs.minWeight > weight:
                    rs.minWeight = weight
        return 0

    def _okapiAssign(self, session, others, clause, cql, db):
        """Assign Okapi BM-25 weighting to items in resultSets in others."""
        if (db):
            totalDocs = float(db.totalItems)
            avgSize = float(db.meanWordCount)
            if not totalDocs or not avgSize:
                raise ValueError("0 documents in database")
        else:
            raise NameError("Database not supplied to relevancy algorithm")

        # Tuning parameters [b, k1, k3]
        # default
        constants = [0.75, 1.5, 1.5]

        # Index Configuration proposes:
        pm = db.get_path(session, 'protocolMap')
        if not pm:
            db._cacheProtocolMaps(session)
            pm = db.protocolMaps.get('http://www.loc.gov/zing/srw/')
            db.paths['protocolMap'] = pm

        idx = pm.resolveIndex(session, clause)

        if (idx):
            for i, const in enumerate(['b', 'k1', 'k3']):
                temp = idx.get_setting(session, 'okapi_constant_' + const)
                if (temp):
                    constants[i] = float(temp)

        # Query proposes:
        for m in cql.modifiers:
            # Already been pinged for resolve()
            if (m.type.prefixURI in self.relevanceContextSets):
                if m.type.value.startswith("const"):
                    try:
                        constants[int(m.type.value[5])] = float(m.value)
                    except ValueError:
                        # Invalid literal for float()
                        pass
                    except IndexError:
                        # list index out of range
                        pass

        rsizes = clause.relation['recstoresizes']
        if not rsizes:
            rsizes = self.recordStoreSizes

        recStoreSizes = {}
        recStores = {}
        b, k1, k3 = constants
        for rs in others:
            matches = float(len(rs))
            if not matches:
                rs.minWeight = 1.0
                rs.maxWeight = -1.0
                continue

            idf = math.log(totalDocs / matches)
            # idf = max(0.0,
            #           math.log(totalDocs - matches + 0.5 / matches + 0.5)
            #           )  # give it a floor of 0

            qtw = ((k3 + 1) * rs.queryFreq) / (k3 + rs.queryFreq)

            rs.minWeight = 1000000.0
            rs.maxWeight = -1.0
            for item in rs:
                docFreq = float(item.occurences)
                recStore = recStores.get(item.recordStore, None)
                if recStore is None:
                    recStore = db.get_object(session, item.recordStore)
                    recStores[item.recordStore] = recStore
                size = recStore.fetch_recordMetadata(session,
                                                     item.id,
                                                     'wordCount')

                if rsizes:
                    avgSize = recStore.meanWordCount

                if size is None:
                    # Record deleted? Assume average size
                    size = avgSize

                T = (((k1 + 1) * docFreq) /
                     ((k1 * ((1 - b) + b * (size / avgSize))) + docFreq)
                     )

                item.weight = idf * T * qtw

                if item.weight > rs.maxWeight:
                    rs.maxWeight = item.weight
                if item.weight < rs.minWeight:
                    rs.minWeight = item.weight

        return 0

    def combine(self, session, others, clause, db=None):
        """Combine resultSets in others into self and return."""
        try:
            cql = clause.boolean
        except AttributeError:
            cql = clause.relation

        self.query = clause

        all = cql.value in ['all', 'and', '=', 'prox', 'adj', 'window']

        # XXX: To Configuration. How?
        relSets = self.relevanceContextSets
        cqlSets = ["info:srw/cql-context-set/1/cql-v1.1",
                   "info:srw/cql-context-set/1/cql-v1.2"]

        relevancy = 0
        pi = 0
        algorithm = "cori"
        combine = "mean"
        modType = ""
        for m in cql.modifiers:
            m.type.parent = clause
            m.type.resolvePrefix()
            if (m.type.prefixURI in relSets):
                # Relevancy info
                relevancy = 1
                if m.type.value == "algorithm":
                    algorithm = m.value.lower()
                elif m.type.value == "combine":
                    combine = m.value.lower()
            elif (m.type.prefixURI in cqlSets and m.type.value == "relevant"):
                # Generic 'relevancy please' request
                relevancy = 1
            elif m.type.value == 'proxinfo':
                pi = 1

        # Check if any others are relevance ranked already and preserve
        if (not relevancy):
            for x in others:
                if (x.relevancy):
                    relevancy = 1
                    break

        # Sort result sets by length
        if not cql.value in ['not', 'prox']:
            others.sort(key=lambda x: len(x), reverse=not all)

        if (relevancy):
            self.relevancy = 1
            if (isinstance(cql, cqlParser.Relation)):
                fname = "_%sAssign" % algorithm
                if (hasattr(self, fname)):
                    fn = getattr(self, fname)
                else:
                    # We /could/ self inspect to sat what relevance algorithms
                    # are supported...
                    raise NotImplementedError("Relevance algorithm '{0}' not "
                                              "implemented".format(algorithm))
                finish = fn(session, others, clause, cql, db)
                if finish:
                    return self

        if len(others) == 1 and len(others[0].queryPositions) < 2:
            if relevancy:
                # Just adding relevance to items?
                others[0].relevancy = 1
            if pi:
                o = others[0]
                for i in o:
                    for pii in i.proxInfo:
                        [x.append(o.termid) for x in pii]
            return others[0]

        if relevancy:
            maxWeight = -1
            minWeight = 9999999999
            fname = "_%sWeights" % combine
            if (hasattr(self, fname)):
                fn = getattr(self, fname)
            else:
                raise NotImplementedError

        tmplist = []
        oidxs = range(1, len(others))
        lens = [len(x) for x in others]
        nors = len(others)
        # Fast escapes
        if all and 0 in lens:
            return self
        elif sum(lens) == 0:
            return self
        elif nors == 2 and cql.value in ['or', 'any'] and 0 in lens:
            # A or (empty) == A
            return others[int(lens[0] == 0)]

        positions = [0] * nors
        cmpHash = {'<': [-1],
                   '<=': [-1, 0],
                   '=': [0],
                   '>=': [0, 1],
                   '>': [1]
                   }
        distance = 1
        unit = "word"
        comparison = "="
        ordered = 0
        if (cql.value in ['prox', 'window'] and cql.modifiers):
            if (cql['unit']):
                unit = cql['unit'].value
            if (cql['distance']):
                distance = int(cql['distance'].value)
                comparison = cql['distance'].comparison
            if cql['ordered']:
                ordered = 1
        else:
            # for adj/=
            ordered = 1

        for o in others:
            self.termIdHash[o.termid] = o.queryTerm
            if o.fromStore:
                # Re-sort before combining as likely out of order
                if o[0].numericId is not None:
                    o.order(session, 'numericId')
                else:
                    o.order(session, 'id')

        chitem = cmpHash[comparison]
        if unit == "word":
            proxtype = 1
        elif unit == "element" and distance == 0 and comparison == "=":
            proxtype = 2
        elif unit == "character":
            # Can do this with offsets :)
            proxtype = 3
        else:
            raise NotImplementedError()
        hasGetItemList = [hasattr(o, 'get_item') for o in others]
        cont = 1

        while cont:
            items = [others[0][positions[0]]]
            rspos = [0]
            for o in oidxs:
                if o != -1:
                    if hasGetItemList[o]:
                        nitem = others[o].get_item(items[0])
                        if not nitem:
                            continue
                    else:
                        try:
                            nitem = others[o][positions[o]]
                        except IndexError:
                            oidxs[o - 1] = -1
                            continue
                        if nitem < items[0]:
                            if all or cql.value == 'not':
                                # skip until equal or greater
                                while True:
                                    positions[o] += 1
                                    if (
                                        positions[o] >= lens[o] or
                                        others[o][positions[o]] >= items[0]
                                    ):
                                        break
                                if positions[o] != lens[o]:
                                    nitem = others[o][positions[o]]
                            else:
                                items = [nitem]
                                rspos = [o]
                                continue
                    if nitem == items[0]:
                        items.append(nitem)
                        rspos.append(o)
            for r in rspos:
                positions[r] += 1

            while others and positions[0] > len(others[0]) - 1:
                others.pop(0)
                positions.pop(0)
                lens.pop(0)
            if (
                not others or
                ((cql.value == 'not' or all) and len(others) != nors)
            ):
                cont = 0
            if (all and len(items) < nors):
                continue
            elif cql.value == 'not' and len(items) != 1:
                continue
            elif cql.value in ["prox", 'adj', '=', 'window']:
                # proxInfo is hash of (docid, recStore) to list of locations in
                # record
                # Sort items by query position. Repeat set at each posn
                if cql.value != "prox":
                    newItemHash = {}
                    rsiConstructor = self.rsiConstructor
                    for i in items:
                        i.queryTerm = i.resultSet.queryTerm
                        i.queryPositions = i.resultSet.queryPositions
                        newItemHash[i.queryPositions[0]] = i
                        if len(i.queryPositions) > 1:
                            for qpi in i.queryPositions[1:]:
                                # construct new rsi
                                newi = rsiConstructor(session,
                                                      id=i.id,
                                                      recStore=i.recordStore,
                                                      occs=i.occurences,
                                                      database=i.database,
                                                      weight=i.weight,
                                                      resultSet=i.resultSet
                                                      )
                                newi.queryPositions = [qpi]
                                newi.queryTerm = i.queryTerm
                                newi.proxInfo = i.proxInfo
                                newItemHash[qpi] = newi

                    ni = newItemHash.items()
                    ni.sort()
                    newitems = [x[1] for x in ni]
                    items = newitems[:]
                else:
                    # Create a copy of items
                    newitems = items[:]

                litem = items.pop(0)
                ltermid = litem.resultSet.termid
                nomatch = 0

                while len(items):
                    ritem = items.pop(0)
                    rtermid = ritem.resultSet.termid
                    matchlocs = []
                    for rpiFull in ritem.proxInfo:
                        rpi = list(rpiFull[-1])
                        (relem, rwpos) = rpi[:2]
                        for lpiFull in litem.proxInfo:
                            lpi = list(lpiFull[-1])
                            (lelem, lwpos) = lpi[:2]
                            if lelem == relem:
                                if proxtype == 2:
                                    d = lpiFull[:]
                                    for r in rpiFull:
                                        if d[-1] != r:
                                            r.append(rtermid)
                                            d.append(r)
                                    matchlocs.append(d)
                                else:
                                    if proxtype == 3:
                                        # character distance
                                        try:
                                            loff = lpi[2]
                                            roff = rpi[2]
                                        except IndexError:
                                            # no offset in index
                                            msg = ("Cannot do character "
                                                   "proximity without offset "
                                                   "information")
                                            raise ConfigFileException(msg)
                                        piDistance = roff - loff
                                    else:
                                        # word proximity
                                        piDistance = rwpos - lwpos
                                    if ordered and piDistance < 0:
                                        # B is before A
                                        pass
                                    else:
                                        piDistance = abs(piDistance)
                                        c = cmp(piDistance, distance)
                                        if (c in chitem):
                                            # copy as we're in two deep
                                            anyOkay = 0
                                            d = lpiFull[:]
                                            # Check we're not the same word
                                            for r in rpiFull:
                                                if (
                                                    cql.value == 'window' and
                                                    len(d) > 1
                                                ):
                                                    wokay = 1
                                                    # Check that ALL in
                                                    # distance
                                                    for wd in d:
                                                        if proxtype == 3:
                                                            wpiDistance = (
                                                                roff - wd[2]
                                                            )
                                                        else:
                                                            wpiDistance = (
                                                                rwpos - wd[1]
                                                            )
                                                        if (
                                                            ordered and
                                                            wpiDistance < 0
                                                        ):
                                                            wokay = 0
                                                            break
                                                        else:
                                                            wpiDistance = abs(
                                                                wpiDistance
                                                            )
                                                            c = cmp(
                                                                wpiDistance,
                                                                distance
                                                            )
                                                            if not c in chitem:
                                                                wokay = 0
                                                                break
                                                        anyOkay = 1
                                                    if wokay and d[-1] != r:
                                                        r.append(rtermid)
                                                        d.append(r)
                                                else:
                                                    anyOkay = 1
                                                    r.append(rtermid)
                                                    if d[-1] != r:
                                                        d.append(r)
                                            if anyOkay:
                                                matchlocs.append(d)

                    if matchlocs:
                        ritem.proxInfo = matchlocs
                        litem = ritem
                    else:
                        # no match, break to next set of items
                        nomatch = 1
                        break
                if nomatch:
                    continue

                for m in matchlocs:
                    m[0].append(ltermid)
                litem.proxInfo = matchlocs
                items = [litem]

            # Do stuff on items to reduce to single representative
            if relevancy:
                item = fn(items, nors)
                if item.weight > maxWeight:
                    maxWeight = item.weight
                if item.weight < minWeight:
                    minWeight = item.weight
            else:
                item = items[0]

            if pi and cql.value != "window":
                # copy proxInfo around
                if items[0].resultSet.termid != -1:
                    for pii in items[0].proxInfo:
                        for x in pii:
                            x.append(items[0].resultSet.termid)
                for o in items[1:]:
                    if o.resultSet.termid != -1:
                        for pii in o.proxInfo:
                            for x in pii:
                                x.append(o.resultSet.termid)
                    item.proxInfo.extend(o.proxInfo)
            item.resultSet = self
            tmplist.append(item)

        self._list = tmplist
        if relevancy:
            self.relevancy = 1
            self.minWeight = minWeight
            self.maxWeight = maxWeight
        return self

    def order(self, session, spec,
              ascending=None, missing=None, case=None, accents=None):
        """Re-order based on the given specification and arguments.

        :param spec: specification on which to order the ResultSet
        :type spec: Index, xpath, Workflow, attribute of ResultSetItem
        :param ascending: sort in ascending order
        :type ascending: True, False or None (best guess)
        :param missing: behaviour when sort value is missing
        :type missing: integer (-1: low, 0: omit, 1: high) or string (default)
        :param case: case sensitive? (assuming spec permits it)
        :type case: True or False
        :param accents: exclude accented characters
        :type accents: True or False
        :rtype: None

        Not handling yet:

        * locale=VALUE
        * unicodeCollate[=VALUE]

        Clause is a CQL clause with sort attributes on the relation
        """

        l = self._list
        if not l:
            # don't try to sort empty set
            return
        if (
            isinstance(spec, Index) and
            spec.get_setting(session, 'sortStore')
        ):
            # Check pre-processed db
            tmplist = [(spec.fetch_sortValue(session, x, ascending), x)
                       for x
                       in l
                       ]
        elif isinstance(spec, Index) and spec.get_setting(session, 'vectors'):
            # This assumes termid is ordered properly
            # if it isn't write a normalizer, see pyuca normalizer
            miss = lambda x: x[2][0][0] if x[2] else None
            tmplist = [(miss(spec.fetch_vector(session, x)), x)
                       for x
                       in l
                       ]
        elif isinstance(spec, Index):
            # Extract data as per indexing, MUCH slower
            recs = []
            storeHash = {}
            for r in l:
                store = r.recordStore
                o = storeHash.get(store, spec.get_object(session, store))
                storeHash[store] = o
                recs.append(o.fetch_record(session, r.id))
            tmplist = [(spec.extract_data(session, recs[x]), l[x])
                       for x
                       in range(len(l))
                       ]
        elif isinstance(spec, Workflow):
            # Process a workflow on records
            tmplist = []
            for r in l:
                rec = r.fetch_record(session)
                tmplist.append((spec.process(session, rec), r))
        elif (isinstance(spec, basestring) and hasattr(self[0], spec)):
            # Sort by attribute of item
            tmplist = [(getattr(x, spec), x) for x in l]
            if ascending is None:
                # Check if default sort order should be ascending
                # Allow for str vs unicode
                if str(spec) in ['id', 'numericId']:
                    ascending = True
                else:
                    ascending = False
        elif isinstance(spec, basestring):
            # XPath
            tmplist = []
            for r in l:
                rec = r.fetch_record(session)
                tmplist.append((rec.process_xpath(session, spec), r))
        else:
            # Don't know what?
            raise NotImplementedError

        if missing is not None:
            if missing == -1:
                # Sort low
                val = '\x00'
            elif missing == 0:
                # Omit
                tmplist = [x for x in tmplist if x[0]]
            elif missing == 1:
                # Sort high
                val = '\xff'
            else:
                val = missing
            fill = lambda x: x if x else val
            tmplist = [(fill(x[0]), x[1]) for x in tmplist]

        if not case and case is not None:
            tmplist = [(x[0].lower(), x[1]) for x in tmplist]

        if not accents and accents is not None:
            db = session.server.get_object(session, session.database)
            n = db.get_object(session, 'DiacriticNormalizer')
            unaccent = n.process_string
            tmplist = [(unaccent(session, x[0]), x[1]) for x in tmplist]

        if ascending is None:
            # If ascending not set, assume ascending unless over-ridden
            # due to spec later...
            ascending = True

        tmplist.sort(reverse=not(ascending))
        self._list = [x for (key, x) in tmplist]

    def reverse(self, session):
        self._list.reverse()

    def scale_weights(self):
        minw = self.minWeight
        if self.maxWeight != minw:
            r = 1 / (self.maxWeight - minw)
        else:
            r = 1
        # faster than equivalent list comprehension!
        for rsi in self._list:
            rsi.scaledWeight = (rsi.weight - minw) * r



[docs]class SimpleResultSetItem(ResultSetItem):

    id = 0
    numericId = None
    recordStore = ""
    database = ""
    occurences = 0
    weight = 0.5
    scaledWeight = 0.5
    diagnostic = None
    proxInfo = []
    attributesToSerialize = []

    def __init__(self, session, id=0, recStore="", occs=0, database="",
                 diagnostic=None, weight=0.5, resultSet=None, numeric=None):
        self.attributesToSerialize = [('id', 0),
                                      ('numericId', None),
                                      ('recordStore', ''),
                                      ('database', ''),
                                      ('occurences', 0),
                                      ('weight', 0.5),
                                      ('scaledWeight', 0.5)
                                      ]
        self.id = id
        self.recordStore = recStore
        self.occurences = occs
        self.weight = weight
        self.scaledWeight = 0.5
        self.database = database
        self.resultSet = resultSet
        self.proxInfo = []
        self.numericId = numeric

    def serialize(self, session, pickleOk=1):
        xml = [u'<item>']
        itemattrs = self.attributesToSerialize
        for (a, deft) in itemattrs:
            val = getattr(self, a)
            if val != deft:
                if type(val) in [dict, list, tuple]:
                    if pickleOk:
                        # Use latest version of pickle protocol to deal with
                        # new-style classes, unicode etc.
                        # valstr = pickle.dumps(val, pickle.HIGHEST_PROTOCOL)
                        valstr = pickle.dumps(val)
                        escaped_valstr = ucescape(valstr)
                        xml.append(u'<d n="{0}" t="pickle">{1}</d>'
                                   u''.format(a, escaped_valstr))
                else:
                    try:
                        valstr = unicode(val, 'utf-8')
                    except TypeError:
                        valstr = unicode(val)
                    escaped_valstr = escape(valstr)
                    xml.append(u'<d n="{0}" t="{1}">{2}</d>'
                               u''.format(a,
                                          srlz_typehash.get(type(val), ''),
                                          escaped_valstr)
                               )
        val = getattr(self, 'proxInfo')
        if val:
            # Serialize to XML
            xml.append(u'<proxInfo>')
            for hit in val:
                xml.append(u'<hit>')
                for w in hit:
                    if len(w) == 4:
                        xml.append(u'<w e="%s" w="%s" o="%s" t="%s"/>' %
                                   tuple(w))
                    elif len(w) == 3:
                        xml.append(u'<w e="%s" w="%s" o="%s"/>' %
                                   tuple(w))
                    else:
                        try:
                            xml.append(u'<w e="%s" w="%s"/>' %
                                       tuple(w))
                        except:
                            # Should really error!
                            xml.append(u'<w e="%s" w="%s" o="%s" t="%s"/>' %
                                       tuple(w[:4]))

                xml.append(u'</hit>')
            xml.append(u'</proxInfo>')
        xml.append(u'</item>')
        return u''.join(xml)

    def fetch_record(self, session):
        # Return record from store
        if (session.server):
            # db = session.server.get_object(session, self.database)
            db = session.server.get_object(session, session.database)
            recStore = db.get_object(session, self.recordStore)
            rec = recStore.fetch_record(session, self.id)
            rec.resultSetItem = self
            return rec

    def __eq__(self, other):
        try:
            return (self.id == other.id and
                    self.recordStore == other.recordStore)
        except:
            # Not comparing two RSIs
            return False

    def __str__(self):
        return "%s/%s" % (self.recordStore, self.id)

    def __repr__(self):
        return "Ptr:%s/%s" % (self.recordStore, self.id)

    def __cmp__(self, other):
        # Default sort by docid
        if self.numericId is not None:
            if other.numericId is not None:
                oid = other.numericId
            else:
                oid = other.id
            c = cmp(self.numericId, oid)
        else:
            c = cmp(self.id, other.id)
        if not c:
            return cmp(self.recordStore, other.recordStore)
        else:
            return c

    def __hash__(self):
        # Hash of recordstore + id
        return hash(str(self))



class BitmapResultSet(ResultSet):
    bitfield = None
    currItems = None
    recordStore = None
    fromStore = 0
    relevancy = 0
    termid = -1
    totalOccs = 0
    totalRecs = 0
    id = ""
    index = None
    queryTerm = ""
    queryFreq = 0
    queryPositions = []
    relevancy = 0
    maxWeight = 0
    minWeight = 0

    def __init__(self, session, data=0, recordStore=None):
        if isinstance(data, SimpleBitfield):
            self.bitfield = data
        else:
            self.bitfield = SimpleBitfield(data)
        self.currItems = None
        self.recordStore = recordStore
        self.relevancy = 0

    def __getitem__(self, k):
        if self.currItems is None:
            self.currItems = self.bitfield.trueItems()
        return SimpleResultSetItem(None,
                                   self.currItems[k],
                                   self.recordStore,
                                   1)

    def __len__(self):
        return self.bitfield.lenTrueItems()

    def serialise(self, session):
        return self.serialize(session)

    def serialize(self, session):
        return str(self.bitfield)

    def deserialise(self, data):
        return self.deserialize(data)

    def deserialize(self, data):
        self.bitfield = SimpleBitfield(data)

    def get_item(self, item):
        try:
            if self.bitfield[item.id]:
                return item
        except IndexError:
            pass
        return None

    def combine(self, session, others, clause, db=None):
        if (isinstance(clause, cqlParser.Triple)):
            cql = clause.boolean
        else:
            cql = clause.relation
        v = cql.value

        # Check if all are bitmaps
        if v in ['=', 'exact', 'prox']:
            if len(others) == 1:
                return others[0]
            else:
                raise NotImplementedError()

        allbits = 1
        for o in others:
            if not hasattr(o, 'bitfield'):
                allbits = 0
                break

        if allbits:
            if (v in ['all', 'and']):
                s = others[0].bitfield
                for o in others[1:]:
                    s.intersection(o.bitfield)
            elif (v in ['any', 'or', '>', '>=', '<', '<=']):
                s = others[0].bitfield
                for o in others[1:]:
                    s.union(o.bitfield)
            elif (v == 'not'):
                s = others[0].bitfield
                for o in others[1:]:
                    s.difference(o.bitfield)
            else:
                raise NotImplementedError()
            self.bitfield = s
        else:
            # XXX Merging Bitmap with non bitmap
            pass
        return self

    def order(self, spec):
        # Reorder a bitmap?!
        raise NotImplementedError()

    def retrieve(self, numReq, start, cache=0):
        end = min(start + numReq + 1, len(self))
        recs = []
        # XXX This should cache server, db and resultSet
        for r in range(start, end):
            recs.append(self[r].fetch_record(session))
        return recs
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  Source code for cheshire3.recordStore

import os
import string
import time

from cheshire3.configParser import C3Object
from cheshire3.baseObjects import RecordStore, Record, ResultSetItem, Session
from cheshire3.baseStore import SimpleStore, BdbStore, DeletedObject
from cheshire3.baseStore import DirectoryStore, directoryStoreIter
from cheshire3.record import SaxRecord
from cheshire3.exceptions import *
from cheshire3.document import StringDocument
from cheshire3.utils import nonTextToken


from cheshire3.bootstrap import BSLxmlParser
from cheshire3.baseStore import BdbIter

try:
    # Deal with Python 3.0 deprecation
    import cPickle as pickle
except:
    import pickle

try:
    # Name when installed by hand
    import bsddb3 as bdb
except:
    # Name that comes in python 2.3
    import bsddb as bdb

# Fastest to pickle elementHash, append to list, then join with nonTextToken


class SimpleRecordStore(RecordStore):
    inTransformer = None
    outParser = None

    _possiblePaths = {
        'inTransformer': {
            'docs': ("Identifier for transformer to use to transform incoming "
                     "record into document for storage")
        },
        'outParser': {
            'docs': ("Identifier for parser to use to transform outgoing data "
                     "into a record")
        },
        'inWorkflow': {
            'docs': ("Identifier for a transforming workflow to use to "
                     "transform incoming record in to document for storage")
        },
        'outWorkflow': {
            'docs': ("Identifier for a parsing workflow to use to transform "
                     "outgoing data into a record")
        }
    }

    def __init__(self, session, config, parent):
        if (not self.paths):
            RecordStore.__init__(self, session, config, parent)
        self.inTransformer = self.get_path(session, 'inTransformer', None)
        self.outParser = self.get_path(session, 'outParser', None)
        self.inWorkflow = self.get_path(session, 'inWorkflow', None)
        self.outWorkflow = self.get_path(session, 'outWorkflow', None)

    def create_record(self, session, rec=None):

        p = self.permissionHandlers.get('info:srw/operation/1/create', None)
        if p:
            if not session.user:
                raise PermissionException("Authenticated user required to "
                                          "create an object in %s" % self.id)
            okay = p.hasPermission(session, session.user)
            if not okay:
                raise PermissionException("Permission required to create an "
                                          "object in %s" % self.id)
        id = self.generate_id(session)
        if (rec is None):
            # Create a placeholder
            rec = SaxRecord([], "", id)
        else:
            rec.id = id
        rec.recordStore = self.id

        try:
            self.store_record(session, rec)
        except ObjectAlreadyExistsException:
            # Back out id change
            if type(id) == long:
                self.currentId -= 1
            raise
        except:
            raise
        return rec

    def replace_record(self, session, rec):
        # Hook for permissions check
        p = self.permissionHandlers.get('info:srw/operation/1/replace', None)
        if p:
            if not session.user:
                raise PermissionException("Authenticated user required to "
                                          "replace an object in %s" % self.id)
            okay = p.hasPermission(session, session.user)
            if not okay:
                raise PermissionException("Permission required to replace an "
                                          "object in %s" % self.id)
        self.store_record(session, rec)

    def store_record(self, session, rec, transformer=None):
        rec.recordStore = self.id
        # Maybe add metadata, etc.
        if transformer is not None:
            # Allow custom transformer
            doc = transformer.process_record(session, rec)
            data = doc.get_raw(session)
        elif self.inTransformer is not None:
            doc = self.inTransformer.process_record(session, rec)
            data = doc.get_raw(session)
        elif self.inWorkflow is not None:
            doc = self.inWorkflow.process(session, rec)
            data = doc.get_raw(session)
        else:
            data = rec.get_xml(session)

        dig = self.generate_checkSum(session, data)
        md = {'byteCount': rec.byteCount,
              'wordCount': rec.wordCount,
              'digest': dig}
        # check for expires
        e = self.generate_expires(session, rec)
        if e:
            md['expires'] = e
        # Object metadata will overwrite generated (intentionally)
        md2 = rec.metadata
        md.update(md2)
        # Might raise ObjectAlreadyExistsException
        self.store_data(session, rec.id, data, metadata=md)
        # Now accumulate metadata
        self.accumulate_metadata(session, rec)
        return rec

    def fetch_record(self, session, id, parser=None):
        p = self.permissionHandlers.get('info:srw/operation/2/retrieve', None)
        if p:
            if not session.user:
                raise PermissionException("Authenticated user required to "
                                          "retrieve an object from "
                                          "%s" % self.id)
            okay = p.hasPermission(session, session.user)
            if not okay:
                raise PermissionException("Permission required to retrieve an "
                                          "object from %s" % self.id)
        data = self.fetch_data(session, id)
        if (data):
            rec = self._process_data(session, id, data, parser)
            # fetch metadata
            for attr in ['byteCount', 'wordCount', 'digest']:
                try:
                    setattr(rec,
                            attr,
                            self.fetch_recordMetadata(session, id, attr))
                except:
                    continue
            return rec
        elif (isinstance(data, DeletedObject)):
            raise ObjectDeletedException(data)
        else:
            raise ObjectDoesNotExistException(id)

    def delete_record(self, session, id):
        p = self.permissionHandlers.get('info:srw/operation/1/delete', None)
        if p:
            if not session.user:
                raise PermissionException("Authenticated user required to "
                                          "delete an object from %s" % self.id)
            okay = p.hasPermission(session, session.user)
            if not okay:
                raise PermissionException("Permission required to replace an "
                                          "object from %s" % self.id)

        # FIXME: API: This if sucks but not sure how to avoid for workflow
        if isinstance(id, Record) or isinstance(id, ResultSetItem):
            id = id.id
        self.delete_data(session, id)

    def fetch_recordMetadata(self, session, id, mType):
        if isinstance(id, Record):
            id = id.id
        return self.fetch_metadata(session, id, mType)

    def _process_data(self, session, id, data, parser=None):
        # Split from fetch record for Iterators

        doc = StringDocument(data)
        if (parser is not None):
            rec = parser.process_document(session, doc)
        elif (self.outParser is not None):
            rec = self.outParser.process_document(session, doc)
        elif (self.outWorkflow is not None):
            rec = self.outWorkflow.process(session, doc)
        else:
            # Assume raw XML into LXML
            # try and set self.parser to an LxmlParser
            try:
                p = session.server.get_object(session, 'LxmlParser')
                self.parser = p
                rec = p.process_document(session, doc)
            except:
                rec = BSLxmlParser.process_document(session, doc)

        # Ensure basic required info
        rec.id = id
        rec.recordStore = self.id
        return rec


class BdbRecordIter(BdbIter):
    # Get data from bdbIter and turn into record

    def next(self):
        d = BdbIter.next(self)
        rec = self.store._process_data(self.session, d[0], d[1])
        return rec


[docs]class BdbRecordStore(BdbStore, SimpleRecordStore):
    def __init__(self, session, config, parent):
        BdbStore.__init__(self, session, config, parent)
        SimpleRecordStore.__init__(self, session, config, parent)

    def get_storageTypes(self, session):
        types = ['database', 'wordCount', 'byteCount']
        if self.get_setting(session, 'digest'):
                types.append('digest')
        if self.get_setting(session, 'expires'):
            types.append('expires')
        return types

    def __iter__(self):
        # return an iter object
        return BdbRecordIter(self.session, self)



try:
    from cheshire3.baseStore import PostgresStore
except:
    pass
else:
    class PostgresRecordStore(PostgresStore, SimpleRecordStore):
        def __init__(self, session, config, parent):
            PostgresStore.__init__(self, session, config, parent)
            SimpleRecordStore.__init__(self, session, config, parent)


[docs]class RedirectRecordStore(SimpleRecordStore, SimpleStore):
    # Store in unparsed format. Parse on load
    # cf buildassoc vs datastore in C2
    _possiblePaths = {
        'documentStore': {
            'docs': "documentStore identifier where the data is held"
        }
    }

    documentStore = None

    def __iter__(self):
        # Return an iterator object that calls self.workflow
        return ParsingIter(self)

    def __init__(self, session, config, parent):
        SimpleRecordStore.__init__(self, session, config, parent)
        self.documentStore = self.get_path(session, 'documentStore')

    def create_record(self, session, rec):
        # maybe just copy some stuff around...
        rec.recordStore = self.id
        if rec.parent and rec.parent[2]:
            rec.id = rec.parent[2]
            if rec.id == -1:
                raise ValueError
            return rec
        else:
            return SimpleRecordStore.create_record(self, session, rec)

    def store_data(self, session, id, data, metadata={}):
        # write this to documentStore as document
        return self.documentStore.store_data(session, id, data, metadata)

    def fetch_data(self, session, id):
        # read from documentStore
        return self.documentStore.fetch_data(session, id)

    def begin_storing(self, session):
        return self.documentStore.begin_storing(session)

    def commit_storing(self, session):
        return self.documentStore.commit_storing(session)

    def fetch_recordMetadata(self, session, id, mType):
        return self.documentStore.fetch_documentMetadata(session, id, mType)


# Pass back info for PVM/MPI/SOAP/etc

[docs]class RemoteWriteRecordStore(BdbRecordStore):
    """ Listen for records and write """

    def store_data(self, session, id, data, metadata={}):
        # Return Id to other task
        # Almost don't need this function/class
        if id is None:
            id = self.generate_id(session)
        try:
            BdbRecordStore.store_data(self, session, id, data, metadata)
            return id
        except ObjectAlreadyExistsException:
            return -1



[docs]class RemoteSlaveRecordStore(BdbRecordStore):
    recordStore = ""
    writeTask = None
    taskType = None
    protocol = ""

    _possiblePaths = {
        'remoteStore': {
            'docs': "Remote store to send data to."
        }
    }

    _possibleSettings = {
        'protocol': {
            'docs': "Protocol to use for sending data. Currently MPI or PVM"
        }
    }

    def __init__(self, session, config, parent):
        SimpleRecordStore.__init__(self, session, config, parent)
        self.writeTask = None
        self.recordStore = self.get_path(session, 'remoteStore')
        if not self.recordStore:
            raise ConfigFileException('Missing recordStore identifier')

    def begin_storing(self, session):
        # set tasks
        self.writeTask = session.processManager.namedTasks['writeTask']
        return None

    def create_record(self, session, rec=None):
        if (rec is None):
            rec = SaxRecord([], "", None)
        else:
            rec.id = None
        self.store_record(session, rec)
        return rec

    def store_record(self, session, rec, transformer=None):
        rec.recordStore = self.recordStore.id
        # Maybe add metadata, etc.
        if transformer is not None:
            # Allow custom transformer
            doc = transformer.process_record(session, rec)
            data = doc.get_raw(session)
        elif self.inTransformer is not None:
            doc = self.inTransformer.process_record(session, rec)
            data = doc.get_raw(session)
        elif self.inWorkflow is not None:
            doc = self.inWorkflow.process(session, rec)
            data = doc.get_raw(session)
        else:
            sax = [x.encode('utf8') for x in rec.get_sax(session)]
            sax.append("9 " + pickle.dumps(rec.elementHash))
            data = nonTextToken.join(sax)
        dig = self.generate_checkSum(session, data)
        md = {'byteCount': rec.byteCount,
              'wordCount': rec.wordCount,
              'digest': dig}
        if (self.writeTask is not None):
            self.writeTask.call(self.recordStore,
                                'store_data',
                                session,
                                rec.id,
                                data,
                                md)
            msg = self.writeTask.recv()
        else:
            raise ValueError('WriteTask is None... '
                             'did you call begin_storing?')
        if rec.id is None:
            rec.id = msg.data
        return rec

    def fetch_record(self, session, id, parser=None):
        raise NotImplementedError



class DirectoryRecordStore(DirectoryStore, SimpleRecordStore):
    def __init__(self, session, config, parent):
        DirectoryStore.__init__(self, session, config, parent)
        SimpleRecordStore.__init__(self, session, config, parent)

    def get_storageTypes(self, session):
        types = ['database', 'wordCount', 'byteCount']
        if self.get_setting(session, 'digest'):
            types.append('digest')
        if self.get_setting(session, 'expires'):
            types.append('expires')
        return types

    def __iter__(self):
        # return an iter object
        return directoryRecordStoreIter(self)


def directoryRecordStoreIter(store):
    session = Session()
    for id_, data in directoryStoreIter(store):
        yield store._process_data(session, id_, data)
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  Source code for cheshire3.graph.record

from lxml import etree

from cheshire3.baseObjects import Record
from cheshire3.record import LxmlRecord


[docs]class GraphRecord(LxmlRecord):

    graph = None

    def __init__(self, data, xml="", docId=None, wordCount=0, byteCount=0):
        self.dom = None
        self.graph = data
        self.xml = xml
        self.id = docId
        self.parent = ('','',-1)
        self.context = None
        if wordCount:
            self.wordCount = wordCount
        self.byteCount = byteCount

    def process_sparql(self, session, q, map={}):
        return self.graph.query(q, initNs=map)

    def get_graph(self, session):
        return self.graph

    def process_xpath(self, session, q, map={}):
        if self.dom is None:
            self.get_xml(session)
        try:
            return LxmlRecord.process_xpath(self, session, q, map)
        except etree.XPathEvalError:
            return self.process_sparql(session, q, map)

    def get_xml(self, session):
        if self.xml:
            data = self.xml
        else:
            data = self.graph.serialize(format='pretty-xml')
        if not self.dom:
            try:
                et = etree.XML(data)
            except AssertionError:
                data = data.decode('utf8')
                et = etree.XML(data)            
            self.dom = et
        return data

    def get_dom(self, session):
        if not self.dom:
            self.get_xml(session)
        return self.dom



[docs]class OreGraphRecord(GraphRecord):
    aggregation = None
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  Source code for cheshire3.extractor

"""Cheshire3 Extractor Implementations."""

import re
import types
import string
import copy

from lxml import etree, sax

from cheshire3.baseObjects import Extractor
from cheshire3.record import SaxContentHandler


[docs]class SimpleExtractor(Extractor):
    """Base extractor, extracts exact text."""

    _possibleSettings = {
        'extraSpaceElements': {
            'docs': ("Space separated list of elements after which to append "
                     "a space so as to not run words together.")
        },
        'prox': {
            'docs': ''
        },
        'parent': {
            "docs": ("Should the parent element's identifier be used instead "
                     "of the current element.")
        },
        'reversable': {
            "docs": ("Use a hopefully reversable identifier even when the "
                     "record is a DOM tree. 1 = Yes (expensive), 0 = No "
                     "(default)"),
            'type': int,
            'options': '0|1'
        },
        'stripWhitespace': {
            'docs': ('Should the extracter strip leading/trailing whitespace '
                     'from extracted text. 1 = Yes, 0 = No (default)'),
            'type': int,
            'options': '0|1'
        },
    }

    def __init__(self, session, config, parent):
        Extractor.__init__(self, session, config, parent)
        self.spaceRe = re.compile('\s+')
        extraSpaceElems = self.get_setting(session, 'extraSpaceElements', '')
        self.extraSpaceElems = extraSpaceElems.split()
        self.strip = self.get_setting(session, 'stripWhitespace', 0)
        self.cachedRoot = None
        self.cachedElems = {}

    def _mergeHash(self, a, b):
        if not a:
            return b
        if not b:
            return a
        for k in b.iterkeys():
            try:
                a[k]['occurences'] += b[k]['occurences']
                try:
                    a[k]['positions'].extend(b[k]['positions'])
                except:
                    try:
                        a[k]['proxLoc'].extend(b[k]['proxLoc'])
                    except:
                        # Non prox
                        pass
            except:
                a[k] = b[k]
        return a

    def _flattenTexts(self, elem):
        texts = []
        if (hasattr(elem, 'childNodes')):
            # minidom/4suite
            for e in elem.childNodes:
                if e.nodeType == textType:
                    texts.append(e.data)
                elif e.nodeType == elementType:
                    # Recurse
                    texts.append(self._flattenTexts(e))
                    if e.localName in self.extraSpaceElems:
                        texts.append(' ')
        else:
            # elementTree/lxml
            try:
                walker = elem.getiterator()
            except AttributeError:
                # lxml 1.3 or later
                try:
                    walker = elem.iter()
                except:
                    # lxml smart string object
                    return elem
            for c in walker:
                if c.text:
                    texts.append(c.text)
                if c.tag in self.extraSpaceElems:
                    texts.append(' ')
                if c.tail and c != elem:
                    texts.append(c.tail)
                    if c.tag in self.extraSpaceElems:
                        texts.append(' ')
        return ''.join(texts)

    def process_string(self, session, data):
        """Accept just text and return appropriate data structure."""
        if self.strip:
            data = data.strip()
        return {data: {'text': data, 'occurences': 1, 'proxLoc': [-1]}}

    def _getProxLocNode(self, session, node):
        try:
            tree = node.getroottree()
        except AttributeError:
            # lxml smart string result?
            node = node.getparent()
            tree = node.getroottree()

        if self.get_setting(session, 'reversable', 0):
            root = tree.getroot()
            if root == self.cachedRoot:
                lno = self.cachedElems[node]
            else:
                lno = 0
                self.cachedRoot = root
                self.cachedElems = {}
                try:
                    walker = tree.getiterator()
                except AttributeError:
                    # lxml 1.3 or later
                    walker = tree.iter()
                for n in walker:
                    self.cachedElems[n] = lno
                    lno += 1
                lno = self.cachedElems[node]
        else:
            lno = abs(hash(tree.getpath(node)))
        return lno

    def process_node(self, session, data):
        """Walk a DOM structure, extract and return."""
        txt = self._flattenTexts(data)
        # We MUST turn newlines into space or can't index
        txt = txt.replace('\n', ' ')
        txt = txt.replace('\r', ' ')
        if self.strip:
            txt = txt.strip()
        if self.get_setting(session, 'prox', 0):
            lno = self._getProxLocNode(session, data)
        else:
            lno = -1
        return {txt: {'text': txt, 'occurences': 1, 'proxLoc': [lno]}}

    def _getProxLocEventList(self, session, events):
        if (self.get_setting(session, 'parent')):
            lno = int(events[0].split()[-3])
        else:
            lno = int(events[-1].split()[-1])
        return lno

    def process_eventList(self, session, data):
        """Process a list of SAX events serialized in C3 internal format."""
        txt = []
        for e in data:
            if (e[0] == "3"):
                if (len(txt) and txt[-1][-1] != ' ' and repr(e[2]).isalnum()):
                    txt.append(' ')
                txt.append(e[2:])
        txt = ''.join(txt)
        if self.strip:
            txt = self.spaceRe.sub(' ', txt)
        if self.get_setting(session, 'prox', 0):
            lno = self._getProxLocEventList(session, data)
        else:
            lno = -1
        return {txt: {'text': txt, 'occurences': 1, 'proxLoc': [lno]}}

    def process_xpathResult(self, session, data):
        """Process the result of an XPath expression.

        Convenience function to wrap the other process_* functions and do type
        checking.
        """
        new = {}
        for xp in data:
            for d in xp:
                if isinstance(d, list):
                    # SAX event
                    new = self._mergeHash(new,
                                          self.process_eventList(session, d))
                elif (type(d) in types.StringTypes or
                      type(d) in [int, long, float, bool]):
                    # Attribute content
                    new = self._mergeHash(new, self.process_string(session, d))
                else:
                    # DOM nodes
                    new = self._mergeHash(new, self.process_node(session, d))
        return new



[docs]class TeiExtractor(SimpleExtractor):

    _possibleSettings = {
        'imageSections': {
            'docs': 'put in {{ at each new image section',
            'type': int
        }
    }

    def process_node(self, session, data):
        """Walk a DOM structure, extract and return.

        Turn into SAX and process_eventList() for the mean time.
        """
        handler = SaxContentHandler()
        sax.saxify(data, handler)
        saxl = handler.currentText
        return self.process_eventList(session, saxl)

    def process_eventList(self, session, data):
        """Process a list of SAX events serialized in C3 internal format."""
        # Easy to find image sections
        includeBraces = self.get_setting(session, 'imageSections', 0)
        attrRe = re.compile("u?['\"](.+?)['\"]\)?: u?['\"](.*?)['\"](, |})")
        txt = []
        # None == skip element.  Otherwise fn to call on txt
        processStack = []
        # Step through a SAX event list and extract
        for e in data:
            if e[0] in ["1", '4']:
                start = e.find("{")
                name = e[2:start - 1]
                sp = name.split(',')
                if len(sp) == 4:
                    name = sp[1][2:-1]
                if e[start + 1] == '}':
                    attrs = {}
                else:
                    attrList = attrRe.findall(e[start:])
                    attrs = {}
                    for m in attrList:
                        attrs[unicode(m[0])] = unicode(m[1])
                if includeBraces and 'img.x' in attrs and name != "initial":
                    txt.append(' {{ ')

                if name == "uc":
                    processStack.append((name, string.upper))
                elif name == "lc":
                    processStack.append((name, string.lower))
                elif name == "sic":
                    # Replace contents with corr attribute
                    if 'corr' in attrs:
                        txt.append(attrs['corr'])
                    processStack.append((name, None))
                elif name == "p":
                    txt.append(' ')
                elif name == "abbr":
                    # Replace contents with expan attribute
                    if 'expan' in attrs:
                        txt.append(attrs['expan'])
                    processStack.append((name, None))
                elif name == "figdesc":
                    processStack.append((name, None))
            elif (e[0] == "2"):
                if (
                    processStack and
                    processStack[-1][0] == e[2:len(processStack[-1][0]) + 2]
                ):
                    processStack.pop()
            elif e[0] == '5':
                if (
                    processStack and
                    processStack[-1][0] == e[9:len(processStack[-1][0]) + 9]
                ):
                    processStack.pop()
            elif (e[0] == "3"):
                if (
                    len(txt) and txt[-1] and
                    txt[-1][-1] != ' ' and repr(e[2]).isalnum()
                ):
                    txt.append(' ')
                bit = e[2:]
                if processStack:
                    if processStack[-1][1] is None:
                        continue
                    else:
                        bit = processStack[-1][1](bit)
                txt.append(bit)
        txt = ''.join(txt)
        txt = self.spaceRe.sub(' ', txt)
        txt = txt.replace('- ', '')
        if self.get_setting(session, 'prox', 0):
            lno = self._getProxLocEventList(session, data)
        else:
            lno = -1
        return {txt: {'text': txt, 'occurences': 1, 'proxLoc': [lno]}}



[docs]class SpanXPathExtractor(SimpleExtractor):
    """Select all text that occurs between a pair of selections."""

    def process_xpathResult(self, session, data):
        new = {}
        root = None
        for xp in data:
            startNode, endNode = xp
            # Find common ancestor
            sancs = list(startNode.iterancestors())
            try:
                eancs = list(endNode.iterancestors())
            except AttributeError:
                # Maybe endNode not matched
                # Should continue to the end
                common_ancestor = sancs[-1]
            else:
                # Common ancestor must exist in the shorter of the 2 lists
                # Trim both to this size
                sancs.reverse()
                eancs.reverse()
                minlen = min(len(sancs), len(eancs))
                sancs = sancs[:minlen]
                eancs = eancs[:minlen]
                # Iterate through both, simultaneously
                for sanc, eanc in zip(sancs, eancs):
                    if sanc == eanc:
                        common_ancestor = sanc
                        break
            inrange = False
            text = []
            extraSpaceNodes = []
            for evt, el in etree.iterwalk(common_ancestor,
                                          events=('start', 'end',
                                                  'start-ns', 'end-ns')):
                if el.tag in self.extraSpaceElems:
                    iter = el.itersiblings()
                    try:
                        extraSpaceNodes.append(iter.next())
                    except:
                        pass
                if evt in ['start', 'start-ns']:
                    if el == startNode:
                        inrange = True
                        if el in extraSpaceNodes:
                            text.append(' ')
                        if el.text is not None:
                            text.append(el.text)
                    elif el == endNode:
                        inrange = False
                        break
                    elif inrange:
                        if el in extraSpaceNodes:
                            text.append(' ')
                        if el.text is not None:
                            text.append(el.text)
                elif evt in ['end', 'end-ns'] and inrange:
                    if el.tail is not None:
                        if el in extraSpaceNodes:
                            text.append(' ')
                        text.append(el.tail)

            txt = ''.join(text)
            # We MUST turn newlines into space or can't index
            txt = txt.replace('\n', ' ')
            txt = txt.replace('\r', ' ')
            if self.strip:
                txt = txt.strip()
            if self.get_setting(session, 'prox', 0):
                lno = self._getProxLocNode(session, xp[0])
            else:
                lno = -1
            new = self._mergeHash(new,
                                  {txt: {'text': txt,
                                         'occurences': 1,
                                         'proxLoc': [lno]}})
        return new
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