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MuseKnowledge™ Tools

Building Connectors becomes a production line activity, and
maintenance takes its toll.

« Hand coded connectors take weeks;
« Tools reduce times to days;
« Tools enable:
* Syntax mappers;
+ Code generators;
- Data conversion generators;
- Automated code analysis and testing;
« Overnight builds and delivery;
+ Maintenance.
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Prerequisites for MuseKnowledge™
Connector Development

Java Development Kit Standard Edition version 6 or later
< This is required for compiling all Java source code
Apache Ant
- This is a software tool for automating software build processes;
Eclipse IDE

- Thisis a Java IDE. It is used for editing, writing and fixing the Muse
Connectors;

Network Sniffer

« In order to build Muse Connectors, the programmer needs software that can spy
the network requests and responses of the protocol involved;

XML Editor
« Editor which supports XML editing, XSL transformation and XSD validation.
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Types of Sources

HTML Sources
* Are the Sources that send HTTP requests and receive HTML response;
«  There is a software tool for automating build processes;

Z39.50 sources
* Are the Sources that communicate via the Z39.50 protocol;

XML sources

« Are the Sources that send HTTP requests and receive XML responses. A subset of
these are the SOAP sources for which the HTTP requests are POST requests
containing XML data formatted according to the Simple Object Access Protocol;

API sources

« Are the Sources that are made for a certain API like Endeca, SQL, JXDM, etc.
This type of Sources cannot be defined as a group since they are completely
different from one another.
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HTML Sources

The main aspects and steps that are followed each time when
creating a new HTML Source:

« Profile the new Source using the MuseKnowledge™ Source Package Assistant
Tool;

« Update the profile generated by the MuseKnowledge™ Source Package Assistant
Tool with the current Source details using a regular text editor;

« Search through the native site for help files or documentation regarding the
most advanced query syntax supported by the site, to be able to know the
search form to use when creating the Muse translator and Muse Connector;

* Create the Muse Authenticator manually if the Source requires one; Always
consider the case when an IP authentication is used for this source. Ideally the
source should work with IP authentication as well, but with authenticator

removed.

* Create the Muse Connector by using the MuseKnowledge™ Connectors
Generator.

* Create the ISR and related query translation files. MUSE
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MuseKnowledge™ Builder

MuseKnowledge™ Builder - is a suite of tools used by the Applications
and Connectors department in the Source Packages development.
These tools are:

« MuseKnowledge™ Source Package Assistant

- Automates the creation and import of the Source Packages related files for
the following work tasks types: new, fix or evaluation;

« MuseKnowledge™ Connectors Generator

+ Helps developers to easily create and fix modules. The current supported
modules are HTTP connectors and extended parsers;

« MuseKnowledge™ Search Query Translator Generator

- Creates DSD (Data Source Description) files and also generates the Search
Query Translators files (the generated files are .XSL files),

+ MuseKnowledge™ Source Package Testing

+ Automates the testing process by automatically searching on the Muse
Source Package and provides functionality to analyze the Muse extracted, .-
records by adding post-processing operations on the retrieved records.
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MuseKnowledge™ Connectors Generator

When creating Muse Connectors with MuseKnowledge™ Connectors
Generator we have the following scenario:

« There are more than one step needed in order to reach the result page;
- Estimate parsing must be done;

« Record boundaries must be identified;

- Record fields must be parsed;

- Citation parsing on the citation source must be done;

- Date formatting must be done;

* Next page navigation must be ensured.

- Extended page parsing must be done for the Source Packages where is was
explicitly requested to do so.

« Any error that can appear on each of the levels above muse be threated and
I[18N message must be considered for display.

MUSE
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MuseKnowledge™ Connector Generator

- Easy to use graphical IDE;

- State machine: init state,
estimate parsing state, records
parsing state, etc.;

+  Dozens complex instructions:
CONDITION, SET, SETTER,
SET_URL, REPLACE,
REPLACE_FIRST,
REPLACE_ENTITIES, etc.;

+  Support for complex parsing;

- Direction of parsing: parsing
rules can function in both
directions, both forward and
backward;

« Auto-completion for thousands
of fields in the Data section;

+ Positional extraction;

- Citation Parsing;

- Step by Step debugger;
< Multi-level fields.

File Edit View Options Project Help

Source Package Testing | Source Package Assistant |~

| search query Transator Generator |

HIML

I General Tools

Connectors Generator

Muse Application

Eiitor cdf i
Google.cdf

- [fC] COMNECTOR DESCRIPTION encoding="UTF +" languageVersion="19"

I CLASS_NAME Google
o @ vERSIONS

e 1= il &2 stevalue length() = 0"

¢ € STATE_PARSING name:
§-C% HTTP_GET_REQUES
I sevE_pace To
¢ W3 FLAGS
W FLAG nam
W FLAG nam
¢ € STATE_PARSING name="parseResuits'
[ conDITIoN  IncRes:
¢ [ VARIABLES_PARSING
I3 SOURCE
[ SET_SOURCE  resuftsPage
¢ VARIABLES

cuery + steValue
CHURL + query + detabsselame
o

¢ [0 VARIABLE name="estimaieSource” type="UNTOUCHED"

¢ ElruLes

% [E STRING_RULE action="NOTHING

" direction="FORWARD" fincis="TNTERMEDIARY" token_case="RESPECT" token_type="vNIMUN

r
Add new node

ADD_COOKIE

REMOVE_HTML_SECTIONS

ADD_TO_VECTOR

REMOVE_MULTIPLE_WHITE_SPACES

ADD_TO_httpProperties

REPLACE

CALL REPLACE_ENTITIES
CLEAR REPLACE_FIRST
CLEAR_TAGS REPLACE_IN_QUERY
CONDITION RETURN
GET_FROM_httpProperties SET
GET_VALUE_FROM_QUERY SETTER

GOTO SET_SESSION_PARAMETER
IF SET_URL
JAVA STOP
REMOVE_COOKIES TOKENIZE

REMOVE_EOL

TOKENIZE_FROM_MULTIPLE_SOURCES

REMOVE_HTML_COMMENTS
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MuseKnowledge™ Connectors Generator

Besides the standard steps presented, depending on the source, the
following cases may also appear, cases that are supported by
MuseKnowledge™ Connectors Generator:

- Simulate/duplicate in the Muse Connector's code the native JavaScript
processing;

* Generate Muse Connectors with categories;

* Query processing - when the information from the query generated using the
Muse SQTG must be further processed before making the search request;

- Database selection and processing - when the database as it is specified in the
profile must be broken into pieces before being used in the Muse Connector;

* Repetitive fields block parsing;

» Supports regular expressions parsing rules as well as positional index parsing
rules;

« Automatic hidden fields parsing.

MUSE
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MuseKnowledge™ SQTG

MuseKnowledge™ SQTG is used to create the following files:

« ISR (Internal Search Representation) translator (.XSL file) - which is used to
translate the Muse's ISR query into the Source native query;

« Capabilities file (.CPB) - storing the query capabilities supported by that Source;

«  Pre-mapping file (.PMF) - storing rules for pre-mapping the query before
applying the stylesheet on it;

The DSD (Data Source Descrlptlon) types supported by SQTG are:

« Normal; | G Brscase Test 1SR
2 XML form)
- Split; _
- Distributed by operators; ;DSDD— IHerd s 1SR 30d XS4 ) XL Vet |l st Processer

KSCSByntacticaly OK XSL Semartkally OK

« Composed;
XML queries.

XSL File

ISR Query sy XEL Processor 3 Matlve quary
(<ML representation) (http, sql 239.50) :

| During MUSE Execttion
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MuseKnowledge™ SQTG

- Easy to use graphical IDE;

File Edit View Options Project Help

Editor C:
EBSCOC.dsd

Source Package Assistant | ing | Search Query Translator Generator |
WL | General Tools I Muse Application I Source Package Testing |

« Convert into totally distinct
Broeo |

grammars such as non
parenthesized, postfix, infix,

EBSCOC.d:

DSD Type: i
{ Normal Source Quantity | General | Sibling

splitting and combining terms = Ep—
and operators in their own o (e P
fields, either simple or with B | ool IE:: e
indexes (numerical or literal); | | S —T % F .
] i Qualifier Entries:
«  Complex mappings; waco]l monaiten s
p Pp_ gs,;

« Support for limiters, Boolean
operators, qualifiers e S N
(truncation, phrase, etc.;); o e =

. alue(#imiters(

+  Help;

|£:| Check Translator - . |i|

« Check translator.

File: ‘KEVWDRD

rWhere to Add? ‘ "How to Add?

Attribute: w

| £ Translated Query g
rWhat to Add?

Term: |art ‘Query generated by applying the translator over the ISR:
Pie=UTF-8&0e=UTF-B&hl=en&as_qdr=all&sa=N&q=arn % m U 5 E

Aftributes 1 Al ‘
[ :KEYWORD art Validate XML ‘ | Close ‘

Clear

a

ISR Query Tree

‘ Load... | | Save... ‘ | Check Translator | ‘ Close |

PAGE 11 COMPANY CONFIDENTIAL © 2016 MUSEGLOBAL, INC. ALL RIGHTS RESERVED




MuseKnowledge™ Source Package Testing

The main features of MuseKnowledge™ Source Package Testing tool
are:

- Automates test functions for the Muse Source Package (comparative native tests
are still manual);

« Helps investigating problems that occur only for a part of extracted records;
- Generates statistics on occurrences of citation fields within records;

* Generates report output (Excel document containing two sheets: Tests and
Statistics).

MuseKnowledge™ Source Package Testing supports:

+  Comparison between Muse Source Package output and native site on any generic
query attribute like keyword, title, description;

+ Single-word search term;
« Multi-word search term;

« Phrase search term, etc. '
MUSE
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MuseKnowledge™ Source Package Testing

- Easy to use graphical IDE;

- Configuration, Tests, Statistics
sections;

+  Complex mappings;

- Support for all query
combinations;

*  Help;

< Visual check of extracted
records;

Graphical statistics;

File Edit View Options Project Help
Source Package Testing |  Source Package Assistant |~ | 'searcn Query Translator Generator
I M lb. @ e HTML General Tools Muse Applicat |
| EIE
Editor C: TSIFactsTS.spt =
WHOIC spt | FactsTS.spt
| [/ Configuration [ Tests | Statistics |
Table Search Options Muse Results
Rows: Per Page: Search Sequence: Show: Cells: Resuits Type: Differences:
TREE [erComns A1 & [a ] Fomverosm [=] v | [cer o] « ] [osr v | x ]

[Muse Connection versus Native Connection

ative Mode Atiributes Names
Isupported Attributes - Muse
ISuppoited Attributes - Native Mode

Parentheses Search: (a and b) orc
IParentheses Search a and (b or c)
funcation Left Search

runcation Right Search

(Name)

] ]
puse —atwe —use —— fiame
138

138 9 q
computer world 489 459 1 i
“single whisker” 1 0 q
art AND music | 22 0 9
art OR music 362 62 2 24

art NOT music 15 1

“single whisker

cameleon

c Tests | Statistics
Table Operations Fields Display Fields Operations

Rows: Results Type: Rows: Results Type: Actions: Valigation:

‘Mn "l v ‘ |Ma ‘vl ) | ‘DauSecﬁon,Anrieus |v| v ‘ ‘Allrields ‘-l v ‘ ‘SllowFieldsGmpll‘vl ‘ ‘sun ‘vl o ‘

4
v

[Muse Data versus Native Data - Data Section - All Fields.

SINGLE RECORD

DATABASE
REFERENCE
REFERENCE-URL
ATION-JOURNAL-TITLE
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Native Huse Native AUTHOR
URL
[MLE] REFERENCE
DESCRIPTION
AUTHOR
SUBJECT SOURCE
DATE
JOURNAL REFERENCE-URL
13BN »
1SN 2 DESCRIPTION
SOURCE jid
JOURNAL-NANE URL
JOURNAL-ANFO
FORMAT TE
YEAR
LOCATION e
PUBLISHER
LANGUAGE
SCORE CITATION-JOURNAL-TITLE
SizE
TYPE

Data Section - All Fields
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239.50 Source vs. HTML Source

Tips to consider when developing 239.50 sources:

+ Use the MuseKnowledge™ Source Package Assistant when profiling a Z39.50
source;

« There is a dedicated connector for Z39.50 protocol that it is mainly used for all of
the Z39.50 sources;

« Do not use the MuseKnowledge™ SQTG to generate the query for Z39.50
sources, the translator for this type of sources is completely different and not
generable from SQTG;

« There are some additional files that are need for Z39.50 sources only, files that
are not created also for other types of sources;

« The Z39.50 sources need very little maintenance because the Z39.50 protocol
defines beside the communication protocol also the response format and also the
information that is stored for each field. So no variations can appear after
implementation;

*  Requires a Z39.50 client application in order to be able to do requests and
understand responses from the native resource. MUSE
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XML Source vs. HTML Source

Tips to consider when developing XML sources:

Use the MuseKnowledge™ Source Package Assistant when profiling a XML
source;

Do not use the MuseKnowledge™ Connector Generator to generate the
connector for an XML source, this cannot be generated;

Use the MuseKnowledge™ SQTG tool in order to generate the query for an XML
source;

Additional map files needs to be created for XML sources only, file that map the
fields parsed by the source connector.

Types of XML sources grouped by request:

HTTP request — The parameters from the request are sent in the key=value
format and the response is an XML. For this type of query standard SQTG DSD
can be used to generate the query string;

SOAP request — The parameters from the request are sent as an XML in the post
string. For this type of query XML SQTG DSD can be used to generate the query_
string.

PAGE 15
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API Sources

Tips to consider when developing API sources:

PAGE 16

The “API sources" have very little in common with the other source types and
they are very different one from another;

They are practically separate programs;

The API Muse Connectors must extend ICEConnector class and not
ICEHttpConnector class, since the API Sources are not doing, in most of the
cases plain HTTP requests.

of API sources:

Java API oriented - Sources that are retrieving records by using a java dedicated
API to connect and returns a java object or a java object list as return;

Eg: Endeca, SAP, etc;

Protocol oriented — Sources that are retrieving records by using a dedicated
proprietary communication protocol, mostly based on HTTP.

Eg: TN5250, SIP, etc.

mUSE
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Development Requirements

To create HTML Sources a developer must have at least the following
knowledge:

« Algorithmic thinking - for understanding the connector logic, deciding which
parsing rules are the most suitable ones, understanding the complex JavaScript code
used in some pages to compute the parameters sent in the requests, modeling the
complex connectors with categories;

« Java advanced knowledge - in order to be able to create authenticators,
understand the generated connector code;

«  XSLT knowledge - in order to be able to understand the ISR translators generated
and create limiters mapping in SQTG;

«  HTTP, HTML , Javascript, CSS advanced knowledge - to be able to understand
the request/responses to/from server and create parsing rules;

Regular Expressions advanced knowledge - to be able to create citation parsing
and date formatting.

mUSE
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Finalizing Source Package Development

After the Source Package development is completed by the developer,
the Source Package Assistant Tool is used to complete the
development by following the below steps:

+  The Developer publishes the Source Package in his Outbox directory together with
the tests performed;

+  The Team Leader takes the Source Package published by developer and import it in
his local application for testing purposes. While importing the Source Package the
Source Package Assistant Tool is also performing a large variety of consistency tests;

- The Team Leader ensures that all the work done by the developer is in conformity
with the requirement form the partner;

- If everything works correctly with the Source Package, the code is committed into
the CVS repository;

- An email notifying the customer regarding the work done for this Source Package is
also sent.

mUSE
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Source Packages Automatic Build

MuseKnowledge™ Control Center Tool is used to build the Source
Packages final .jar file from the code committed in CVS by Team
Leader. The steps followed are:

Get the latest updates committed in the CVS repository;
Build the .java sources into binary .classes files;

Run various consistency tests on the code and configuration files added in the
repository;

Build binary .jar files, one for each new/updated Source Package(not updated Source
Packages will not be re-built);

Upload the new .jar files created to ftp.museglobal.com in order to be later uploaded
to Muse Source Factory by another process.

Note:

This build is automatically triggered at 15:00 GMT each day from Monday to Friday.

mUSE
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Source Packages Automatic Build

MuseKnowledge™ Control Center task file for the Source Packages
Automatic Build - individual tasks chained to achieve sequentially the
building of Source Packages on a daily basis and to upload them on an FTP
location.

Muse Control Center - C:/muse/center/tasks/support/production/SPsBuildAndUpload [MGE]. tsk

iwew 5 Load il unioad [X save [ saveas [Tl save an

| » RemoveDeprecatedSources [MGBL.tsk | Task Mame Task Type Status
[ > SPsBuildAndUpload [MGB]tsk Muse Control Center Schedu...|Schedul Runni
| ™ ~PartnerConnectorsDevelopmentPeriodicalUpdates [MGB].tsk EEE Update ICE Server it one
CVS: Update Muse Proxy Ant Done [v] T Remove
CVS: Update Muse Modul Ant Done [+]
5P: Hon Search SPs - Manda... Ant Done [~]
SP: Search SPs - V...|Ant Done [v] = 4 Up
SP: SPs Tags Values Checker Ant Done [+]
SP: SPs Tags Mandatory Att... Ant Done [+] % Down
SP: Java - Mon Sear... Ant Done [¥]
SP: Java - Search S...[&nt Done [v]
SP: Java Modules - Loops G.. |Ant Done g = b Start
SP: DTD Checker Ant Done v —
SP: T s Checker Ant Done [] W Stop
SP: Update Descriptions and... Ant Done [+]
Deploy: ICE Server Ant Done [+]
Deploy: Muse Proxy Ant Done [+
Deploy: Muse Ant Done [¥]  |»  Apout...

This task calls the "cvsUpdate” Ant target from the Climuseiuselcesbuild xml file. It updates the ICE Server from CVS.

Reports for: CWS: Update ICE Server

|>

[cws] cvs se
[cws] rer: Updating iceftestsisrofcomiedulibficeiutiliresources
[evs] evs server: Updating iceltestsisrefcomiedulibdicelutiliscore
[cvs] cvs server Updating iceftestefsroicomisdulibfice/utivs erial MUSE
[cvs] cws senver: Updating iceftmp
[cws] evs server: Updating icefwarkroom
Ant Build Finished: BUILD SUCCESSFUL
AntMessage: Total Tirme:s seconds
Build done.
Taskdone: 26.05.2014 17:00:07.

<

Standard time: Mai 27, 08:29:189 (GMT) Local time: Mai 27, 11:29:19 (EEST)
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