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1. INTRODUCTION

DAF II: DigitizatioAssets Factory

When an end user accesses images, PDF, audio,, vodeany other multimedia document
through the Internet, this means that the primamppse of the entire digitization effort is met.
From start to finish, digital multimedia documem®duction is a manufacturing and delivery
process which should be likened to an assembly Tioedate, the digitization process in many
libraries has concentrated on the input (scanngidg, and fulfilment via the Internet and
Content Management Software. What has not recesudficient attention is automating,
tracking, and managing the entire workflow with tadar emphasis on what happens between
scanning and delivery.

BA accepted this challenge as a part of its Dighséets Repository (DAR) project to achieve a
truly device-independent, integrated and automaterkflow. The result was the Digitization
Workflow Management System, which is a highly reléadigitization workflow management
system that can be customized for large and chgtigrdigitization projects, or be used out-of-
the-box. In either case, the BA’s workflow systempiroves productivity and therefore reduces
both the cost of production and the time it talkkesdmplete a project.

A Digitization Laboratory requires an efficient ardghly integrated digitization system
consisting of hardware, software and workflow mamagnt processes that can fully exploit the
unique capabilities of the Digital Lab. Several esipnces with large digitization projects taught
us the need for a highly integrated system thatages the whole process of digitization with its
phases, system users, exception handling, histackibg of actions, files movement, archiving,
and integration with the LIS and the library digitapository. Such a system would need to be
flexible enough to simultaneously manage multipl@jgcts with a diversity of materials
,covering books, journals, newspapers, manusctipitsound materials, audio, video, and slides.
The system would also need to seamlessly feed mbidethe libraries' digital repository to
ensure the preservation of the content for yeacetoe.

As any workflow, the digitization workflow is a dafption of a business process in sufficient
details that it is able to be directly executedabyorkflow management system. A digitization
workflow is composed of a sequence of phases. Hasgs are undertaken by the digital lab
resources, such as digital lab operators and dey&manners or encoding servers). Several tools
are used to execute elementary activities withtligitization phase, such as image processing
and OCR suits.

Workflow management systems are used to configndecantrol structured business processes
from which well-defined workflow models and instasc can be derived. However, the
proprietary process definition frameworks imposedkenit difficult to support (i) dynamic
evolution (i.e. modifying process definitions dwgirexecution) following unexpected or
developmental changes in the business processeg bwideled; and (ii) deviations from the
prescribed process model at runtime. Without supfjpordynamic evolution, the occurrence of a
process deviation requires either suspension oftutm while the deviation is handled
manually, or an entire process abort. However,esimost processes are long and complex,
neither manual intervention nor process terminatioe satisfactory solutions. Manual handling
incurs an added penalty: the corrective actionertallen are not added to the system history or
transaction log, and so natural process evolugamot incorporated into future iterations of the
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process. Other evolution issues include problemsnigfration, synchronization and version
control.

From our experience, the digitization process is ohthe business processes that is affected by
the above limitations. These limitations make irch& be commited to a rigid modeling
structure due to the lack of flexibility inheremt a framework that, by definition, imposes
rigidity. As a result, users are forced to worksidé of the system, and/or constantly revise the
static process model in order to successfully sdpgweir activities, thereby negating the
efficiency gains sought by implementing a workflealution in the first place. It is, therefore ,
desirable to extend the capabilities of workfloveteyns by developing an approach to dynamic
flexibility based on natural work practices.

DAFv2 avoids the above limitations by providing tfaeility to design a rigid workflow and
allow for the dynamic evolution and deviations. §helps in handling exceptions by forwarding
the jobs to an appropriate phase, which is ndténrigidly defined sequence, without the manual
intervention. For example when digitizing bookgrated book passes by scanning, processing,
OCRIng, archiving then encoding to PDF, while fohandwritten book, it could not go to the
OCR phase and, hence, should be forwarded to tmévarg then encoding phase. The jobs can
also be redirected back to a previous phase daetmlity assurance decision.

DAF II: Digitization Assets Factory — BibliothecdeXandrina (September 4, 2007)
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2. SYSTEM DATA MODEL

To achieve a truly device-independent, integrated automated digitization workflow, the
system introduces a data model capable of defidiffgrent workflows for various types of
objects. Each type of object can have its workftefined by what we caPhase Sequence.

2.1 Abstract Data Model

The data model diagram as shown in Fig. 1., consitsix types of entities involved in
managing the digitization workflow.

Job

Workstation Phase Job Type

User

Collection

Fig. 1. DAFv2 System Data Model.

2.1.1 The Job

It is the main entity that represents the objedhdpaigitized. For example, a printed book for
Naguib Mahfouz, photos for an event, a map of Ateki, a music sheet for Omar Khayrat, a
video film about the High Dam, etc. The Job carobe of any Job Type in the system. The Job
should pass through the entire digitization Phasegiired for the Job Type. Each Job is
identified by a unique ID and also can be iderdifiy an External ID, which is the ID of the
document in the external source as the ILS ID anB8ascode. The Job has a priority and a life
time in the workflow otherwise it will be reported a Late Job.

2.1.2 The JobType

The Job Typeentity represents all the types of materials taat be digitized. Théob Typecan
be a book, a map, an audio item, a video, or ahgrdlype of document that needs a special
digitization workflow.

DAF II: Digitization Assets Factory — BibliothecdeXandrina (September 4, 2007)
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The Phaseentity represents a task or a unit of work thatusth be applied on a specifiob Type
in its digitization workflow. Eacllob Typehas its own sequence Bhasegefined apriori in a
Phase Sequende obtain a digitized version of tlieb. EachJob passes through seveRthases
according to itsJob Type For example, for a Printed Bodlob Type the digitizationPhases
could be Scanning, Processing, OCRing, Archivind BDF Encoding, while for a Majiob
Type the digitizationPhasescould be Scanning, Processing, and JPG Intermatatiges. The
samePhasecan be done on sevefdlorkstationsin the systemWorkstationscan be assigned
for eachPhaseaccording to their capabilities. Scanning is dameWorkstationswith book
scanners, Processing is doneVdarkstationsvith image processing software and so on. A time
period is attached to eaéthaseso that if it took longer time, théob will be reported asate
Joh. After finishing anyPhase the Usersare able to provide information about thlease This
information is divided intoPhase specific information, general comments, and fitvel
information. This information will help the next emtor who is working on the nefhase
,whether it is a new or a previoBsase.

2.1.4 The User

The User entity represents the systdssersor the Digital Lab operators. Several roles can be
defined for theUsersto manage their access on tlubs TheUser can perform several types of
Phasef a specificJob Type TheUser can also be assigned to work on sdedlectionsin the
system.

2.1.5 The Collection

The Collection entity represents logical grouping for thebs It may represent a digitization
project or a private collection. £ollection may contain several documents of differdob
Types A group ofUserscan be assigned to work orCallection SeveralWorkstationsin the
system can be allocated foCallection.

2.1.6 The Workstation

The Workstationentity represents the computer where the execuofidche Phasess performed.
SeveralPhasescan be done on on&orkstationand aWorkstationcan be allocated for several
Collections.

2.2 Entity Relationship Diagram (ERD) <MA>

2.3 Entity T S Diagram (ETS) <MA>
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2.4 Data Flow Diagram <MA>

2.5 Class Diagram <MA>
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Fig. 2. shows a representation for the architectiirthe DAFv2. The system provides all the
services through five main module€heck-In, Phase Manager, Reporting, Archiving and
Administration modules. All modules provide the services aftersspgy through an
Authentication and Authorization Handlefhe XML Phases Definition Handleaccepts the
requests related to applying the necessary chenttsaations before and after performing a
digitization Phase The File Handleris used mainly by thXML Phases Definition Handlen
manage the files checks, copying and movements. Ak system configurations,
parameterizations and transactions are storeddatabase and managed through the Database
Handler.

Check-Out
. To
Jobs in the System Digital
D
il il I [ il
H -Job Type -

I | Repository

(

Check-In Reporting \

Admini: i Archivi
-Job Type N
Module Module ﬁ — R \ Phast Module Module
E ] [au j/

[ 1 1 ]

Job Type ¢
:thsec : :Pnzse( ::

‘ Authentication and Authorization Handler ‘

P I I

‘ XML Phases Definition Handler } File Handler

{

‘ Database Handler ‘ {
LIS Servel I File Setver

Database N
Stored Procedures N

T X Ofi-line

Fig. 2 System Architecture

=
N

—Phase Manager-

3.1 Check-In Module

The Check-In Module is responsible for creatingad Jn the system and fires it to start.
Although the Check-in Module determines the firstafe of a Job depending on its Phase
Sequence , the system allows for handling an ekmepnd allows the Job to start from an
intermediate Phase within the workflow as long s prerequisites are met. For example,
although a printed book Phase Sequence is defioegass through the Phases Scanning,
Processing, OCRing, Archiving, and Encoding, itiso possible to assign it to the Processing
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Phase as long as the TIFF files are already in wtoeking folder. This allows the
accommodations of the system to receive scannekbtfomm external sources.

DAFv2 check-in has been designed and built to alfowthe integration with any metadata
source, as Integrated Library System (ILS), docummegistry, MARC or MODS files. This
flexible integration has been achieved by makirggdheck-in module plug-in based as described
in Fig. 4. The system allows each library to wiiteown check-in plug-in for its metadata source

In Order to check-in a Job in a digitization systéour topics should be addressed:
1- The Job Metadata and how to rejoin it to its soafter the digitization is complete,

2- Defining the Path the Job is going to take in tigitidation workflow and any work
done before that can be used to accelerate thizdigin process.

3- The integration of Plug-ins into the client to extr the Information from several ILS
systems.

4- Batches creation and modification.

£ Welcome fadi.edward - New Job o [ 5
Login  Wiews Help
Batch Mew Job I Retrieve Job | Searchl Advanced Search |
rExtract Info:
External 1D: |0449092 External ID Type: |Earc0de LI
Choose Plug in: |Virtua Flug-In LI
Search Extract |
rJob Info:
T bl il S0 =
Creator: |.,n;,J| cus asgliy Sl External IDs: Manage External IDs ... |
Date: 16-07-2007 Infol: firal 1.
Infaz: I;.\_r. o e el ool gemak slpgsll grmak Infa3: |97?1484D44 (pbk.}
Lob: 2007031 30ading eldbObMOb20070315 O OsVIRTUA400 O ;I
Y TLESORTO0S0*0200*0400*0520* 000*2450*2500* 2600*3000*541 0*541 1*6000*6501 *6500*3920*9921 *3980*9
3100 =l
Language: IArabic LI Job Caondition: IGood LI
Priority: IID Duebate: 26-07-2007 |
Collection: IGUthrEya LI Server: ISDAFWSK-HZDDI LI
Batch: |GOMH-ZDD?052? =l Job Tvpe: |News Papers |
Assign Job:
"Phase: IScanning LI User: Inutn LI
Pre-Assign | Add |

3.1.1 Metadata of the Job

There is no Metadata Stored within the DAF systieistead all Metadata is stored in a separate
Database and this Metadata is updated and retrigwedgh a Views and a Stored Procedures
layer inside the Metadata DB. Such a design wibbvalfor larger flexibility for storing the
Metadata but with less performance.

DAF II: Digitization Assets Factory — BibliothecdeXandrina (September 4, 2007)
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The metadata maintained by the system is not a @mpsive description, as the system is not
used for displaying or fetching Jobs based on tle¢alfata. In the mean time, the system allows
the user to store all the metadata he/she wamtddavithin a Lob Object.

So basically, the system maintains:
a. The Title,
b. The Creator of the Job,

c. Three generic Information fields that can be usedtbre the volume or any other
information according to the users choices,

d. The Language (all languages are added in a dynaemcthrough the Administration
Manager),

e. A Lob Object.

The Title and Creator are stored mainly for dispbayposes. The Lob Object can be used to
store a Marc21 record, a Dublin Core, a MODS Xméany other sort of metadata that the user
needs to store with the Job, and that he/she ejirirthe publishing or Check-Out phase. So the
Lob Object is used to compensate any deficientias rhay occur due to insufficient Metadata

fields.

The Check-In Module maintains the relation with th8 system (source of metadata) to be able
to rejoin the Job after it has been checked oubutth a dynamic list of External IDs. DAFv2
maintains a dynamic External IDs Types list defifgdthe user, and also maintains several
External IDs for each Job according to the follogvamiteria.

1- Any Job should have at least one External ID.
2- Each Job has only one default External ID.

3- The default External ID is unique among all JobteExal IDs with the same type (even
the non-default ones).

DAF II: Digitization Assets Factory — BibliothecdeXandrina (September 4, 2007)
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i
Editing External IDs For: =New Job>

Type Value 15 Default
0449092

BibID 240913 Imi

IH

[a]4 | Cancel

A simple scenario concerning the External IDs ifodew:
1- Create an External ID Type equivalent to your llrtijue Identifier.

2- Implement the Check-In Plug-in that extracts fromury ILS, and for the method
getTypelDPairs() make sure it returns the ILS uaifay as one of the returned External
IDs.

3.1.2 Job Behavior in the System

Since the Check-In Module is the main entry pointhe system, there is some information that
should be specified about the Job and how it véidve in the system. Some of these properties
can be modified later, others cannot (in this ki These properties can be enumerated as
follows:

1- Collection: For each Job you need to define itde@tibn, which is the logical grouping
or the project, or the source this Job came from.

2- Batch: You need also to specify which Batch frorthim the selected Collection this Job
came in.

3- Job Condition: Defining the Job Condition helps dperators to better handle the Job.
4- Job Type: The Job Type define the Path the Jobiigdo take in the system.

5- Priority: Each Job is assigned a Priority that \uilp the System decide its position in
the priority queues within the System (In accordandth its due date and if it is Re-
Done or not).

6- Server: DWMS allows User to have his/her Jobs aersd servers, but each Job has to
be fully contained on one server and cannot baldii (In the future actions/versions we
will allow Job move from one server to another gsime Client).

DAF II: Digitization Assets Factory — BibliothecdeXandrina (September 4, 2007) 11
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7- Assign: You need to assign a Phase for the Jolato \sith (by default it is set to the
first Phase in the Sequence of this Job Type). A as a User that can performs this
Phase (by default it is set to “Auto” user whichukballow any free user to start it).
This feature is added to allow 2 things: a- Ingestthe Job into the system in an
advanced Phase (rather than the first Phase inSdwience of the Job Type). b-
Explicitly assign the Job to a specific user thalyrhave extra skills to handle this Job or
at least to increase its priority by assigningiatuser that is currently available.

8- Pre-Assign: A Pre-Assign feature was added ( whlshr can ignore and not use) that
allows the Check-In Operator to define who is treetlOperator who will work on this
Job through all the Different Phases of the Sequeiithis Job. This feature can be used
to force special types of Jobs to be assigned ter&drs with special skills needed by
this Job.

3.1.3 Check-In Plug-In

DWMS check-in has been designed and built to allomthe integration with any metadata
source as the Integrated Library System (ILS), dwnt registry, MARC or MODS files. This
flexible integration has been achieved by makirgaheck-in module built as plug-in based. The
system allows each library to write its own cheelpiug-in for its metadata source.

Each new ILS System should implement its own CHagiug-in by implementing the provided
Check-In Interface (you can find the interface at
or g. bi bal ex. daf . manager s. checki n. | Checkl nPI ugi n).

This interface includes 2 types of methods; thet fiype is control methods, lileol | ect that
indicates whether a successful retrieval is donaaty orsear ch that allows the plug-in to
perform a search instead of an exact match. Thensetype is used by the system to collect the
gathered information and assign them to their retdpe locations in the system, like
getTitle(), getCreator (), get Language(), .... Please visit the Plug-In Java Doc
page for more details about how to implement eaaoltfon.

For each plug-in added, the User need to add thBIfig-in path within the NewJob section in a
Node called CheckInPluglIns” in its Caption, for several plug-ins add themhéemi column
separated as follow:

<El erent Name=" Checkl nPI ugl ns"

Capti on="or g. bi bal ex. daf . vi rtuapl ugi n. Vi rt uaPl ugl n; or g. bi bal ex. da
f. di gi arabpl ugi n. Di gi ArabPI ugl n; or g. bi bal ex. daf . amreel Pl ugl n. Aneel
Pl ugl n; or g. bi bal ex. daf . i ndi anpl ugi n. | ndi anPl ugi n; or g. bi bal ex. daf .
ebar codepl ugi n. EBar codePl ugl n; or g. bi bal ex. daf . di gi tal pl ugi n. Di gi t
al Pl ugl n"></ El enent >.

3.1.4 Batches Creation and Modification

Moreover, since the Jobs arrive at the digitizat@mmoratory in batches, the check-in module
contains a part to manage the arrived batches. Batehes Manager allows the Check-In
Operator to Add/Delete/Modify Batches. For eachcBahe User need to specify the following:

DAF II: Digitization Assets Factory — BibliothecdeXandrina (September 4, 2007) 12
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1- Name: which is the name identifying each Batcls lecommended to add some kind of

number or date that relates to the actual phy8a#dh in this field.

2- Date: The Batch date, the default value is theerirdate.

3- Comment: Any comment you need to add to the batch.

4- Collection: As mentioned earlier, each Batch betotagonly one Collection.

5- Job Type: A user can define a Job Type for eachiBiat can be used by the Check-In
Manager as a recommendation for all the Jobs ;nBhtch. The user, however, can still

modify the Job Type for each Job in the Batch dfassary.

£ Welcome fadi.edward - Check Tn Manager -> Batch

Login Views Help

10l x|

Batch I Mew Job | Retrieve Job | Search | advanced Search |

Available Collections Avallable Batches

EA-Ministry of Culture
Mohamed Naguib

ArtCenterParts
Gomhoreya Delete Batch |
iSuzanne Mubarak - -
N A N Add Batch

Mame: BA-Z006-12-25

Date: 28-12-2008

Zamment: |Eastem Quarker Maps

Collection: Alex-Land divisions 'I

Job Type: Maps VI Update

3.2 Retrieval Module

The retrieval module serves for the retrieval & Jlobs from the Archiving system, either for the
Jobs that have been Checked-Out from the Systemeeaimore processing, or for the Jobs that
are still in the system but it is prefered to worktheir archived version rather than the one still

in the System (in this case the Job folder on #wes is overwritten by the version on the

Storage).

DAF II: Digitization Assets Factory — BibliothecdeXandrina (September 4, 2007)
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P x|
Choose Search Criteria:
Title (empty for any Title) I I’QND LI
Job ID {empty For any 10 I IAND LI
Creatar {empty For any creator) I IAND ;I
Job Type IArabic Books ;I IAND ;I
Collaction [ea =l [ =]
Language |Arabic j |AND j
Exernal Type IBar(n\:lE LI IAND LI
External I {empty For any ExtID) |0009648
Job Check-Cut Status IOId Jobs LI Subrmit
[Current Jobs
(Al Jobs

Since the Archiving system allows for the archivioigmore than one version of the Job on
different Medias, the retrieval as well is ablgatrieve any version of the Job from the selected
Media. You will need to search for the Job, reeiéy and then assign it to a Job Type / Phase /

User.

To find the Job you want to retrieve, you can dedoc it (using a simple Search Screen similar
to the Simple Search page. In addition you can €haghether you are searching within the
Checked-Out Jobs/Active Jobs or Any). All Versidfietlias are then listed so that the User can
choose which version to retrieve from which Media.

g Welcome fadi.edward - Check In Manager -> Retrieve Job

Login  Views Help

=101

Batch | Mew Job Retrieve Job I search | Advanced Search

Job ID: Jea71
Hamme! Jooooss71
Title: Iw ol

External ID: 0009648

Search for a Job ko Retrieve

Language:

Creator;

I.C\rablc

I._s\-wJLv-llJ.:-uﬁ 02 OL0GE 0y 9305 3G ol ¢

External ID Type: IEarcnde

Available Retrieval Plug-Ins:

Job Type: IArabic Books Collection: IEA
Available Archives:

Media Type Media Barcode Wersion Backup Size Date
Cnline Media Storage |pdfcS-hickl111.pekabox.bibalex... |1 i 2004-05-19 1.,
Tape ooz 1 1 2004-05-19 1.,
L] BODOL16 1 1 2004-05-19 1.,
Online Media Storage |pdfeS-hick1111.petabox.bibalex... |2 1 2005-05-25 1...
Tape oo0is 2 1 2005-05-25 1.,

B 1
t1111.petabox.bibalex... |3 1
BO0Z295 |3 1 2006-12-21 0., |

Folder Retrieval

[¥ Remove Non-defined files

Retrieve |
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The retrieval is implemented in a plug-in based vemach retrieval plug-in should implement the
provided Retrieval Interface (you can find the ifaee at

or g. bi bal ex. daf . managers. checki n. | Retri eval Pl ugi n).

This interface includes the method retrieve Jdlis method takeghe Job object to retrieve,
the version, the media barcode, thdéackuplnfo of the job and the
Retrieval Event Noti fi er object to notify the GUI. Please visit the Plugieva Doc page
for more details about how to implement each fiomcti

For each plug-in added, the User need to add th# Plug-in path within the
Ret ri eval Manager GUl section in a Node calledRet ri eval Pl ugl ns” in its Caption,
for several plug-ins add them with semi column sa{eal as follows:

<El enent Nane="Retri eval Pl ugl ns"

Capti on="org. bi bal ex. daf.retrieval pl ugi ns. Dri veRetri eval ; org. bi ba
| ex.daf . retrieval plugi ns. Fol der Retri eval ; org. bi bal ex. daf .retri eva
| pl ugi ns. Onl i neSt orageRetri eval " ></ El enent >

In addition to that each plug-in should have aieaawith the name of its class. This section
contains the Media Types from which this plug-im cetrieve.

For example, théol der Ret ri eval plug-in can retrieve jobs from two media typepgetand
CD, so its section in the resource file is:

<Section Name="org. bi bal ex. daf.retrieval pl ugi ns. Fol derRetri eval ">
<El enent Nane="Medi aTypes" Capti on="CD, Tape"></El emrent >
</ Secti on>

The system is shipped with 2 Plug-Ins implemented:
1. Drive Retrieval:

If the selected Media Type is CD, the Drive Retaleoption appears in the “Available
Retrieval Plug-ins” list .

This Plug-in retrieves Jobs from the drive speditiy the user. The initialize method of this
plug-in launches a dialog box where the user sekbet drive to retrieve the Job from.

x|

Please select the drive to retrieve from:

I -

Refrieve | Cancel |

The retrieveJob method in this plug-in takes tHe-dlgject-to-retrieve, the version, the media
barcode, thebackupl nf o of the job and thdretri eval Event Noti fi er object to
notify the GUI.

The retrieve location can be:

If the backupAs info has length, the retrieve lomais:
Drive:\\mediaBarcode\job.getPath()\ _vVersion
Or Drive:\job.getPath()\_vVersion
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If the backupAs is empty, the retrieve location is:
Drive:\\mediaBarcode\job.getPath()\_vVersion

DAF II: DigitizatioAssets Factory

If the Job folder exists on the selected drive wailtthe input parameters correct, it is fetched
to your local working directory.

2. Folder retrieval:

If the selected Media Type is CD or Tape, the FolRetrieval option appears in the
“Available Retrieval Plug-ins” list .

This Plug-in retrieves Jobs from the folder specifby the user. The initialize method of this
plug-in launches a dialog box where the user brevi@ethe location of the job folder on the
m/c.

x
Look in: |@Tpnnnm =l roEE

) 00023536 _vl;

File name: JE:\TPO0O 11 Open
Files of type: I,q|| Files ;I Cancel

The retrieveJob method in this plug-in takes tHe-dlgject-to-retrieve, the version, the media
barcode, thebackupl nf o of the job and th&Retri eval Event Noti fi er object to
notify the GUI.

The retrieve location can be:

If the backupAs info has length, the retrieve lamais:
FolderPath\mediaBarcode\ job.getPath()\ _vVersion
Or

FolderPath:\job.getPath()\_vVersion

If the backupAs is empty, the retrieve location is:
FolderPath:\ mediaBarcode\ job.getPath()\_vVersion

If the Job folder exists on the given location wih the input parameters correct, it is
fetched to your local working directory.

After the Job is fetched to your local working di@y, you can inspect the files and modify

them if needed. Then you should assign the JobJbalype (default value is the Job Current
Job Type), a Phase to start in (the last Phasdahidas visited is selected by default), the User
to perform this phase (the last user who perforitiésl phase is selected by default). Phase
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Checks are performed to make sure that the rettiéad, with its current files and folder
structure, matches the requirements needed byhhseRhat the Job was assigned to.

Afterwards, the Job is automatically transferredhi server and assigned to the designated user
in the pointed Phase and Job Type. In case an &dib has been retrieved, the files on the
server are overwritten and the current assignnmentedi.

The retrieval also support Command Line Retrieval.

3.3 Phases Manager Module

The Phase Manager provides the interface to thiéizdition laboratory operator. It allows the
operator to request a new Job to work on, downtbadvorking files, and submit the Job back to
the system to continue in its workflow. Moreovere tPhase Manager allows the operator to
reject a Job after starting working on it. In thase, the operator will have to submit a rejection
reason. Afterwards, the system will automaticaligign the Job to the administrator to review
the rejection reason and take the necessary acdss, the operator can redirect the Job to
another Phase not in its default path; the redoecdf Jobs is automatically confirmed if the
operator has enough permission. Otherwise to retdibs, the Jobs is automatically assigned to
the administrator as pending until he/she acceptienies this redirection. The redirection may
be due to a problem in a previous Phase. For iostamhile performing the OCR Phase, the
operator might have discovered that there were suages that need further Processing or that
there were some pages missing that require scantting they need to be returned to the
Processing or Scanning Phase.

In order to simplify solving problems that happenprevious Phases of digitization, DWMS
allows the operator to add information on the predlfiles’ level. The information contains the
files’ numbers, the required Phase that shouldebisited, and the source of the problem. This
information is saved in the database. Once theislobvisiting a previous Phase, the operator
will be informed with the files that require repessing and the reasons. DWMS allows the
administrator to define a list of reasons for eBtlase to be revisited so that the operator can
select the reasons from a drop-down list. Thisrimftion is propagated for the next phases to
take the necessary actions on the newly produdesl fror example, suppose that in the OCR
Phase files 20 to 25 are missing and require Refthog. The Job will be redirected to the
Scanning Phase with file info about the page numiteat require scanning. The Job will be
forwarded to the Processing Phase with the filegell information indicating that files 20-25
require processing and so on.

TODO: We could add : Phase Manager Concepts:

From Ul Perspective:
Phase Manager:

» The Phase Manger Module provides the interfacbddaligital laboratory user.
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» The Phase Manager GUI shows @urrently Working Jobéist, The list displays the following
information:
ID: The ID of the Job

Job Name: The title of the Job
Phase: The phase to be applied on the Job
Status: The status of the Job (i.e. started)

Date: The date when the Job was started.

Started Before: The number of times this Job wadext before on the corresponding phase.
Ext.ID: The default External ID value of this Job.

Ext.ID Type: the Type of the above mentioned ExdéiD.

» A Right Click on a Job in this list provides a cexttmenu with 4 options: View Job History,
View Metadata, View File Info, Edit File Info.

» Job History shows detailed information about tretdriy of this job. The history
information is given by the User, Phase and Wotlmstdor the job. Each row shows
also the Job Status, Action Date and the File Gaunith is number of files that have
been added or modified during this Phase (andhaotatal pages count of the digitized
media). This screen is very helpful in tracing tlogv the job.

* View Metadata displays the Job MetaData screem;winmicludes all the meta data
information.

* View File Info displays the ‘TODO’ File Info. It dplays the type of the information
whetherinst or info, the phase to be revisited as well as the pagesdve the
problem, the reason for the redirect, the suggastedand the Done check box. For a
Job to be done, all the Done check box entriekearFile Info must be checked.

» Edit File Info enables the user to edit the ‘Néte Info, add or remove Info. The
added information has a type, whether inst or itiffe,phase to be revisited, the pages
that have the problem, as well as the reason éordatirect and a comment on that
redirection action.
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On the bottom of the form, there exists buttonglfierfollowing actions:

1. Get Job:

» This action allows the user to select a job to warkGet Job starts by launching a
dialog that lists all the available jobs for theusA job is available for the user to
work on if:

» The user can work on the current phase of this job
» and, the user can work on the collection to whitih job belongs
» and the job is assigned to this user or to thedAuser

» The list of Available Jobs displays information Bugs Job 1D, Job Title, Next Phase
to be done, User, External ID and External ID Tygember of revisiting times for
each job, with the corresponding phase, appedt®iRevisiting Times column and it
also shows whether the current workstation isdviali the corresponding job or not.
In case the Job is not eligible to start on theemtrWorkstation, it will still appear in
the list but with the flag “is valid workstationésto false.

« If the user is not allowed to select a job, thetimbe started is by default the first job
in the list which has the check bdg ‘Valid Workstatiohchecked.

» However, if the user has the right to select ahjelshe must choose one of the jobs
with box ‘Is Valid Workstatiohcheck box checked otherwise he/she will get an
indicative error message and the Job will not start

» Selecting a job makes it in the starting stéeorder to start a job the following
actions take place:

1) Check if the user can start the job(valid job ahdge for this user on this
workstation)and assign it to the current usere#éded(if assigned to ‘Auto’
user)

2) Perform the pre-phase checks.

3) Perform the pre-phase actions. The progress barsstie process of
transferring the job folder from the server to libeal working directory.

4) Propagate the previous status data from the preVi@nsactionLogentry

5) Adjust the job status in the database.

» When the Job folder is fetched successfully froenltital working directory, The
FileInfoViewerscreen appears. This screen lists RifgLevellnfofor this job to be
done in this phase.

» The Job is now the first job in th€urrently Working Jobdist with its Status column
set to Started.
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2. Done Job:

Done Job button is used when the process of theepisafinished and the user wants to submit

the job back to the system to continue in its wiorkf ‘Done Job puts the job in the finishing
state. For a job to finish, the following actioake place:

1

2)

3)

4)

5)

6)

7

8)

9)

Get necessary information to finish the job: phéisehandler, source and
destination

Check if the user can finish the job from his cotneorkstation or not.

If the job is being finished from the command linggrk all the FileLevellnfo
entries for this phase as 'Done'

Determine whether the user can finish the job beead the FileLevellnfo or
not. A job cannot be finished in the following Xea:
a) There exist entries in theext FileLevelolnfo file. In this case it should
be redirected.
b) There exist undone entries in theDd FileLevelolnfo file. The user
should 'Done' entries.

Apply the post-phase checks.
Apply the post-phase actions.

Show the DataBase Info dialog to set database valueh as in the OCR phase
the user enters the Font Family, Learning Pagesuracies. And in the QA-

PDF phase the DataBase Info dialog is used to degittther the Book is Image

On Text, Contents Matched, Wrong text and ImagérmgiPages in right order
and PDF Error.

The progress bar shows the process of transfatigpb folder from the local
working directory to the server.

Update théToDa FileLevellnfo, Update thé&ext FileLevellnfo and form the
status data lob to add to the database.

10) Insert Finish entry for this job in the database] H the transaction completes

successfully, delete the job folder from the |agia¢ctory
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When the job is done successfully, the ‘Currentlgriihg Jobs’ table is re-loaded to exclude the
finished job.

Special cases examples:

Backup phase:

The Phase Manager doesn’t insert the Finish entrhi job in the database because this step is
done in the reflection call for the backup phaske Tsame thing applies on updating the
FileLevellnfo, it is updated in the reflection cald not in the Phase Manager.

3. Redirect Job:

A job could be redirected to a Phather than the next phaseits default path. The redirection
may be due to a problem in a previous PhBeeinstance, while performing tt@CRPhase, the
operator may discover that there were some pagesded further Processing or that there were
some missing pages that require scanning, thusnbed to be returned to tlRrocessingor
ScanningPhase.

File Level Infa

It contains the type of the information whetlest or info, the phase to be revisited as well as the
pages that have the problem, the reason for theeoténd a comment on that redirection action.

The user edit the FileLevellnfo in the ‘Next’ Filekellnfo Editor for the job that requires
redirection before pressing the ‘Redirect ButtdRedirect Job’ dialog appears to enable the
user to set the Next Use and the Next Phase. Therjters the redirecting state and in order to
redirect successfully the following actions takaga!:

1) Get necessary information to finish the job: phéigehandler, source and
destination

2) Determine whether the job can be redirected tgihen phase because of the
FileLevellnfo or not. A Job can be redirected te given phase if it satisfies the
following conditions:

a. All the ToDoentries that point to this phase are done.
b. The given phase is equal to or less than the mimiplase in th&oDo
andNextFileLevelinfo.

3) Applying post phase checks to redirect the job
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5) The progress bar shows the process of transfetragpb folder from the local
working directory to the server.

6) Update the FileLevellnfo and tidext FileLevellnfo.

7) Mix the'Next FileLevellnfo and the updatetidDd FileLevelinfo to form the
status data lob to add to the database.

8) Insert Redirect entry for this job in the databasd if the transaction completes
successfully, delete the job folder from the ladiaéctory

The redirect information is propagated for the nglxdses to take the necessary actions on the
new produced evellnfofiles. For example, suppose in R Phase files 20 to 25 are missing
and require Re-Scanning, the Joiti be redirected to the Scanning Phasth file info about the
page numbers that require scanning. Thewiitbe forwarded to thérocessingPhasewith the
files’ level information indicating that files 202 require processing with the reason
‘ORIGINATED from missing pageshd so on.

4. Reject Job:

The user is allowed to rejectlabafter he/she has started working on it. The rejecteason is
added in thd=ileLevellnfo When a user rejects a job, he/she sets the NegePand Next User
in the'Reject Job'dialog.

After submitting the suggested Next Phase and Negt, the job becomes in a rejected state. A
Job can be rejected from the given phase if isBasi the following conditions:

1) Get necessary information to finish the job: phéigehandler, source and
destination.

2) Determine whether the job can be rejected or ndol\can be rejected to the
given phase if the given phase is equal to ortless the minimum phase in the
ToDoandNextFileLevelinfo.

3) Post phase checks are not applied in this case.

4) Apply post phase actions to redirect the job.
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5) Update the FileLevellnfo and thdext FileLevellnfo.

6) Mix the'Next FileLevellnfo and the updatetidcDd FileLevellnfo to form the
status data lob to be added to the database.

7) Insert Redirect entry for this job in the databaswe] If the transaction
completes successfully, delete the job folder fthenlocal directory .

5. Download:

The user can download the selected job (downldad fiefined for the current phase) in the
‘Currently Working Jobdist from the server to the local working diregto This is helpful for
when the user wants to restore the original sdfilesr after making changes on the local files, or
when he/she changes the machine after uploadinghh® the server (refer to Upload section).
The following steps are needed to download thegabe user’s workstation:

1) Get necessary information to download the job: ghtie handler, source and
destination.

2) Gets the phase definition used to download thenjoich has the following
characteristics.
= The pre-phase physical section doesn't have amateg nodes, thus no
folder is allowed twice.
» The pre-phase doesn't contain any reflection @liete sections.
= The post-phase definition will have the "Name" éNdwName" values
swapped.

3) Apply pre-phase actions to download the job (doadlthe files required for
the current phase).

4) Insert in the database download entry for thisgotl the number of files
required to be transferred in order to downloaddke

Note In order to download the whole job folder, theetReve’ button in the search screen can be
used.

6. Upload:

The user can upload the selected job (uploaddidimed for the current phase) in ti@urrently
Working Jobs'list to the server from the local working diregtofhis is helpful for when the
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user wants to change the workstation before finghhe job. A user can not upload a job that
was not downloaded on his current machine. Thevigtig steps are needed to download the job
to the user’s workstation:

1) Get necessary information to upload the job: phfiisehandler, source and
destination.

2) Disable reflection call and database post-phaserector the phase definition.

3) Apply post-phase actions to upload the job (uplbedfiles required for the
current phase).

4) Insert in the database the upload entry for tHis gmd the number of files
required to be transferred in order to upload it.

5) If the transaction completes successfully, dele¢giab folder from the local
directory

Note: In order to download the whole job folder tverwrite’ button in the search screen can
be used.

7. Refresh List:

If changes occur to the ‘Currently Working Jobst lithe user should refresh this list. Refresh
List, loads the Working Job Table into the Sortdhlele object from the database.

3.4 Administration Module

The Administration Module is responsible for thecessary system parameterization and
settings. It allows the administrator to define ananage the Job Types with their Digitization
workflow and Phases, the Roles of the Users, Watiksts, and Collections. It also provides the
facility to control the matrix covering the relatitbetween Users, Workstations, Job Types, and
Collections. For example, the BA collection contatwo Job Types; J1 and J2. The collection
will be handled on Workstations W1 and W2 by thetddJ1 and U2. U1 will be working on the
Job Type J1, while U2 will be working on Job Tydeahd J2.

Admin module carries out, mainly, the functiona#iof (Add, Delete and Update) for system
entities and settings which are Roles, Job Typkas&s, Users, Workstations, Collections and
Collection Owners. Previous listing contains whatmay introduce as “Major Entities” or most
important ones. Actually, DAFv2 has other entit@msidered as “Minor Entities” which are
Devices, External ID Types, Job Conditions, Langsagperating Systems, and Media Types.
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In order to clarify matters, major or minor entitiboth are required and necessary to build up
DAFVv2.

This module also links up system entities. For gdamassigning users to work in special
workstations for accomplishing special Collectiodabs, requiring the administrator to make
sure that all entities exist and are defined ctlyeand then administrator can combine these
entities together.

Organizing dependencies is one of the admin mothdks, it is some kind of logical grouping
for entities. Technically, you can consider orgargzdependencies as implementation of one to
many entities relation, i.e.. According to DAFvZiatabase, relation between Job Type and
Phase is one to many. If the administrator dedideseate a new phase, he/she must be sure that
a Job Type for this Phase is already found or leefshst create new Job Type. This could be
applied to Collection Owner and Collection (onertany).

3.4.1 Commons In The Administration Module

Simple User and Developer can find common techniguéhe admin module interface and
implementation; interface wise, user can detedtekary tab of admin module has the following:

1- Sortable Object (Table or List) for loading data.
2- Add, Delete and Update buttons.

These four functionalities affect the code and loasa implementation by creating four major
functions (load, add, delete and update) for etary(Class) in admin module.

General speaking, this technique is followed thhmugy DAFV2.

Another common technique is Master-Details viewiwgjch is simply, loading all master data
in a section and adjusting all details by selecting of master records. These two sections are
implemented in 2 basic panels named materPanaletailsPanel.

3.4.2 Implementation

Handling every entity in DFAv2 such as User, Waakisin, Collection or any other entity, comes
through implementing a special class for this drfeese classes are grouped under one package
“org.bibalex.daf.entities. Developer can consider any entity class as theest level acts as
coordinator between system Managers and Handledk. eAtities are inherited from
AdminModuleBaseabstract class, which has the three basic funcfiadd, delete and update).
Each entity implements these functions.

DAFv2 Managers are the GUI components, in otherdgoDAFv2 parts that are responsible of
interfacing data, all managers are grouped ufidey.bibalex.daf.managers”. Administration
module is one of these managers. System Handl#rsenillustrated late on.

Managers have main entry class; this one inhdii@bbedPane and it'sresponsible of tabs
objects instantiation, ordering these tabs andalizing ResourceManagerUsually, the entry
class name is ManagerGUI. In admin module the c¢lagse is AdminManagerGUT'.
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In conclusion, Administration Module is one of st managers that interface and control
system entities. System entities are representeddependent objects; they encapsulate all
functionalities and actions and coordinates betwsatem manager and handlers. Figure 3.3.1
shows this hierarchy.

Manager

Ij!

Entities

User JobType Phase

I}

Handlers

Fig. 3.3.1 DAFv2 Component Hierarchy

Starting from here, we will explain each tab of #dministration modules, and focus on used
entities, handlers and database actions. Also, Wensvide scenarios, flow charts and affected
database schema (portion of schema) if there éed.n

3.4.3 Roles

A Role is a grouping of Permissions, each Usess$igaed to a single Role. Any Permission can
be found in more than one Role. To implement théhéuzation system we had several choices,
mainly 2 of them were more convenient than the rsthiehe ¥ one (not used) was to assign the
Permissions to the Users directly using a many-4oyrelation table. The™®one (used in our
implementation) is to add Roles in the middle betmvthe Users and the Permissions. Each Role
is assigned a set of Permissions (many-to-mantioa)aand each User is assigned a single Role.

The T' option was better in case each User in the syséemires Permissions different from
those of his/her colleagues. In this case we cotiidhplemented a “Copy Permissions” feature
or “Permissions Templates”so that the administragor use it to reduce the overhead of creating
a new User. The"2 option is better in the maintenance of the Useermissions, but the
Administrator will need to create a Role for eacbelin the case that all Users are different
(require different Permissions). Moving from oneluson to another will require minor
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Fig. 3.4.3.2

It is recommended to grant the Users only the reqypermissions for their day to day use of the
system, even if they are highly trusted Users. Wil reduce the occurrence of accidental
errors. To achieve that goal, the Administratordseto carefully define his Roles and who is
assigned to which Role.

Permission is implemented in a Tree; we have chgseh a design as it matches with our Ul
design. For example, we grouped all Checking-Irciomality in the Check-In Module. From
within the Check-In module, some Users can eithreate new Batches or ingest new Jobs.
Imagine we have 3 categories of Users; first grisupot allowed to make any kind of check-In
operations, so they will not need to see the Cheakodule at all. Another maybe allowed to
only Ingest Jobs, but cannot create new Batchém 3t has full right on the Check-In module.
So the 3 trees will be as follow:

= ¥ Permissions Bl [¥ Permissions =l [W Permissions
- [~ AdminManager B [~ AdminManager B 7 AdminManager
- [# PhaseManager - W PhaseManager Bl [ PhaseManager
#- [ ReportManager - [¥ ReportManager (- [V ReportManager
- [ CheckInManager = ¥ CheckinManager - ¥ CheckInManager
[ Batch - [ Batch - | Batch
~ 7 New Job - Mew Job o [# Mew Jab
- [ Retrieve Job [~ Retrieve Job - ¥ Retrieve Job
[ Search [ search o W Search
- [ Advanced Search ‘[T Advanced Search - ¥ Advanced Search
- [T Repart Data [+ [T Report Data Bl ¥ Report Data
- [T ArchiveManager H- [T ArchiveManager B [ ArchiveManager

The currently implemented permissions are basetherlUl except for a few cases. The first
level in the Tree are the views, the second lereltlze Tabs; these 2 level are fully implemented
for all the Views and Tabs. Thé& %evel is either Buttons or special kinds of Pesitgs. Not all
buttons are mapped to permissions, only the cftiboas that may cause harm to the system in

DAF II: Digitization Assets Factory — BibliothecdeXandrina (September 4, 2007)

27



4

BIBLIOTHECA ALEXANDRINA

&y ymidndl dyila DAF II: DigitizatioAssets Factory

case of Bad Use. For example, with the Delete JattoB, the Job Information will be lost in the
case of its accidental usage. We have some spegiaissions (non-Ul related) like:

a. The View All in the Rates tab inside the Reportimgdule, such that a simple
Operator can view only his rates while an admiatsir or an Advanced User can
View all Users’ rates.

b. Select Permission (Inside the Phase Manager): A thlenot select the Job he/she
can work on, or he/she would only choose easy dalddeave the ones that need a
lot of effort. An advanced User has the right tlesethe Job he/she wants to work
on.

c. Reject and Redirect (Inside the Phase Managerpréweent unneeded Job delays in
the system, only advanced User can Reject or Redir@ob to a Phase that is not in
the normal path, while a normal User can only psgpsuch an action, and it has to
be either approved or denied by an Advanced ord8é&fser.

Permissions cannot be added from the Ul, as theya#tached to code according to each
permission. So adding a new permission has to Ine dorough the database directly, and an
appropriate code is to be added to enforce theynadtied permission. At system load, all
permissions allowed to the logged-in User areddaidto a hash table () that is later on fetched
for checking on Permissions. (Please review thedaw for the MainControllerGUI.Initialize()
and the Javadoc for the User.loadPermissions()).

Wherever you need to check if the User has a dpdtérmission or not use:

if

ll\/lil( nControl | er. get Mai nControl | er().getCurrentUser().hasPermn ssi on("Checkl nManager $Repor t

Dat a$Del ete"))

This code checks if the logged-in User has Permistd the Delete Button inside the Report
Data within the CheckinManager or not. Please titae Tree levels are concatenated using “$".

3.4.3.1 Role Entity

This entity inheritsAdminModuleBaseand implements the three basic functions (addieleled
update).

Entity class’ constructor has one parameter foci§gag working Role It initializes database
connection, queries the database viible ID, and sets all class’ variables with queriedadat
Thus, initializing Role entity loads all its data in memory and gives depel opportunity to
work on this data offline (without database coniment unless the operation he/she uses needs
database connection (add, delete or update). Aiclgigkiis goal needs implementing setter and
getter functions for all fields.

Class’ methods (neither setters nor getters) haee implemented based on following concepts:
1- Set the necessary variables (fields)

2- Prepare array list of these variables (argument lis
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3- Pass store procedure name and argument list tbakstdnandler

4- Receive data (if exists) from database into Opanéifo object (see database handler)

Find the following code snippets

1.public Operationlnfo update(){

2. Arrayli st <Obj ect > argLi st = new ArrayLi st<Cbject> (1);
3. argLi st.add(new Integer(id));

4. argLi st.add(new String(rol eDescription));

5.return conn. execut eProcedur e("Rol e_Updat e", argLi st);

6

Line 1. Declares the function signature which mestperationinfo object.
Line 2: Prepares argument list
Lines 3-4: Sets argument list

Lines : Passes stored procedure name and arguisiett tatabase connection and return data
into theOperationinfo.

Role_Permission Role User
PK,FK1 | Role_ID PK | Role_ID PK |[User_ID
PK,FK2 | Perm_ID ] <

Role_Description User_Name
Role_TimeStamp User_Password

User_AnyPhase
User_MaxJobs
User_IsActive
FK1 | Role_ID
User_isLDAP
User_TimeStamp

Permission

— PK | Perm_ID

Perm_Description
Perm_TimeStamp
FK1 | Perm_ParentIlD

3.4.3.2 Role Relations
The Role table is part of 2 relations:

1- Role_Permission: each Role has a set of PermissitresPermissions are static (cannot
be modified by the User), but the Roles are dyngaaicAdministrator can dynamically
create a new Role from the RoleManagerGUI). Assigfiermissions to a specific Role
are stored in the Role_Permission table (many-toymlation between Role and
Permision).

Also we need to mention that a Permission has t@nnal Parent Relation to Represent-
the-Permissions-Tree (Perm_ParentID is a foreigrt&derm_ID).

2- User: Each User is assigned to a single Role frdmelwhe/she inherits its permissions.
This is a one-to-many relation maintained in therdable.
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3.4.3.3 Role GUI

AdminManagerGUI class initializes object of RolesManagerGUl, which inherits
“BaseManagerGUI”, which inherits JPanel “RolesManagerGUl has 3 panels jPanel,
masterPanel and detailsPanel. jPanel is the camtagi masterPanel and detailsPanel.
masterPanel is the container of sortable tableltzats all Collections of DAFv2. detailsPanel
contains a JTextField that displays and edits #raenof the selecte®ole from the masterpanel-
>ListBox or when adding a new Collection. The dsfanel also consists of a Check Boxes
Tree. The text values within the tree are fixedcsipermissions are not edited dynamically,
while the Check Boxes state depends on the cuselected Role. Checking a parent node
checks all its children, but they can be later @wo&led. Un-checking a parent node unchecks all
child nodes. It is not allowed to check a child @echile one of its parents is not checked.

When the user chooses the Roles tab, all RolesAirvR will be loaded into the List Box. First
row in this table will be selected and details daftahe selected record will be adjusted in the
details panel. Since théRolesManagerGUI inherits from the BaseManagerGU] the
implementation of theeloadManagernullifies all controls and reloads them as tabsnglea
This helps in getting the last updated data oreséiing tab.

£ Welcome fadi.edward - DAFv2 Client - Administration Utlity - Roles Manager ] 5
Login  Wiews Help

Roles Job—Typesl Sattingsl Phasesl Users' Workstationsl Col\ections'

Current Available Roles:

Simple User
Shift Operataor

Delete Role

Create New Role

Role Mame: IArchwers

Available Priveleges: = [ Permissians

B [ adminManager

Bl [ PhaseManager

" ™ ReportManager

= [¥ CheckInManager

I~ Batch

I~ Mew Job

¥ Retrieve Job

¥ search

[¥ Advanced Szarch

=% ¥ Report Data
¥ archiveanager Update |

Changing any details data of selected row will émahe Updatebutton, firing this button will
save data into the database. Delete and Creatmbutompleting the 3 basic functionalities (add

and delete).

According to the Role Entity relations, data frdm RoleManagerGUI is mapped to 2 tables,

a. The Role Name is stored in the Role table (Role cEygtson).
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b. The Attached Permissions are stored in the RoleniBsion table; On each update all
the Permissions for this Role are deleted and tbedded from scratch.

3.4.4 Job Type

DAFv2's Job Typeis the logical grouping odobs Job terminology is used widely in DAFv2
system; it indicates for any object that need tdligéized, or any item in DAFv2. This includes
Books, Images, Manuscripts, etc. Evelgb must fall into 2 logical groupsiob Typeand
Collection.

To answer the question why evelgb falls into Job Typeand Collection we have to define
each of them separately. Job Typeis a group ofPhases all Jobs belong to this type should
pass over itfPhasesin order to undergo actions assigned to ewvemase (seePhasg. For
example, if DAFv2 has dob Typecalled “Latin Books”, this Job Type has 3 Phasesn8mg,
Processing and OCRIing respectively. This meandoalt belonging to “Latin Books” must pass
over thesePhasesto accomplish their lifecycle. Salob Typeis a list of ordered actions
distributed on one or morBhases these actions must be applied (in order) to finisb
lifecycle.

Collection of Jobsis a grouping of physicalobs it has no actionslobs frequently come in

Batchesthat are organized in ©ollections.Figure 3.4.3.1 and 3.4.3.2 shows deference between

Job TypeandCollection.

Phase1 Phase 2 Phase 2 > Phase X

Fig. 3.4.3.1

[ Collection j
[

Job 1 Job 2 Job 5 Job 6 Job 7

Fig. 3.4.3.2
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Transactions odob Typeareperformed througlob Typeentity and savethto JobType table.

3.4.4.1 JobType Entity

This entity inheritsAdminModuleBaseand implements the three basic functions (addteleled
update).

Entity class’ constructor has one parameter forcifgiag working Job Type It initializes
database connection, queries the databaseJetihTypelD, and sets all class’ variables with
gueried data. Thus, initializingob Typeentity loads all its data in memory and gives the
developer the opportunity to work on this datdindf (without database connection), unless
he/she uses an operation that needs database tionr@dd, delete or update). Achieving this
goal needs implementing setter and getter functionall fields.

Class’ methods (neither setters nor getters) haee bmplemented based on following concepts:
5- Set the necessary variables (fields)
6- Prepare an array list of these variables (arguiisght
7- Pass store procedure hame and argument list tbatsgdnandler
8- Receive data (if exists) from database into Openétifo object (see database handler)

Find the following code snippets

1. public Operationlnfo update(){

ArraylLi st <Cbj ect> argLi st = new ArraylLi st <Cbj ect> (5)
argLi st.add(new Integer(id));

argLi st.add(new String(JT_Nane))

argLi st.add(new String(JT_Description))

argLi st.add(new I nteger(JT_LifeTinme));
argLi st. add(new String(JT_Nanmi ngConvention))

return conn. execut eProcedure("JobType_Updat e", argLi st);

TeNogkwh

Line 1. Declares the function signature which mestperationinfo object.
Line 2: Prepares argument list
Lines 3-7: Sets argument list

Lines 8: Passes stored procedure name and arglistentdatabase connection and return data
into theOperationinfo.
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Phase
PK Phase_ID
PK,FK1 | JT_ID
Phase_Name
Phase_Sequence
Phase_MaxPeriod
Phase_Description
Phase_XMLDescription
Phase_TimeStamp
Job
PK Job_ID
PK,FK3 |TL_ID
Job_Date
i JobType Job_Path
MediaType Job_Priority
PK |MT ID PK | JT_ID Job_DueDate
FK1 Batch_ID
MT_Name JT_Name FK2 JCc_ID
MT _Size JT_LlfeTl_mg Storage_ID
MT TimeStamp JT_Desgrlptlon . Job_TimeStamp
FK1 | Storage_ID JT_N_amlngConventlon
JT_TimeStamp
A
Batch
PK |Batch_ID
T FK2 | Coll_ID
JobType MediaType Batch_Name
PK,FK2 |JT_ID Batch_Date
PK,FK1 [ MT_ID Batch_Comment
FK1 |JT_ID
Batch_TimeStamp

3.4.4.2 JobType Relations
JobType table relates 4 tables (Phase, Job, BattMadiaType)

Job Type relates Phase, Job and Batch as one torglation, and relates MediaTypes as Many
to Many relation (broken into JobType_MediaTypddab

We have discussed the relation between Phases aindFdr Batch, it is similar to Jobs

relation’s; admin can declare that all Job in acBdtelong to a specific Job Type. Job Type's
relation with Media Type affects the archiving mtal(see Archiving module). It is answers the
guestion “Which Job Type should be archived on Metgpes?”. For example, if the admin

needs “Latin Books” to be archived on Tapes, thefstre should assign “Latin Book” to “Tape”

media type.
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3.4.4.3 JobType GUI

AdminManagerGUI class initializes object of JobTypesManagerGUl which inherits
“BaseManagerGUI”, which inherits JPanel. “JobTypesManagerGUl has 3 panelsjPanel,
masterPanel and detailsPanel. jPanel is the camtagi masterPanel and detailsPanel.
masterPanel is the container of a sortable talsieltads all Job Types of DAFv2. detailsPanel
contains JButtons, JTextFields , JTextAreas, ChexkBts and JLabels.

DAF II: DigitizatioAssets Factory

On choosing Job Type tab, all Job Types in DAFVR ke loaded into the sortable table, first
row in this table will be selected and details daftéahe selected record will be adjusted in the
details panel. According the base clas8aseManagerGUI”, the abstract function
reloadManagerimplemented inJobTypesManagerGUl this function nullify all controls and
reload them on tabs change. This helps in gettiadast updated data on refreshing tab.

£ wWelcome mohammed.abuouda - DAFvZ Client - Administration Utlity - Job-Types Manager

Login  Yiews Help
Roles Job-Types I Settings' Phasesl Users' Workstationsl Collectionsl
Current Available Job-Types:
Mame Mairnurn Lifetime
-
Latin Books 10
Arabic Colored Books 10
Latin Col_ored Books 10 i T
Manuscripks 10
Small Images 10 ;I Create Mew Job-T...
Job-Type Mame: IF\rabic Books
Maxirum Life Time: IlD days
Job Folder Maming Convention; I.f-\er
Descripkion: Wrakic Books
Media Types: [# Orline Media Storage -
[~ Tape
|

Changing any of details data of a selected row evithble théJpdatebutton; firing this button
will save data into the database. Delete and Cheattens complete the 3 basic functionalities
(add and delete).

As illustrated in Figure 3.4.3.5, all data fielddlwe saved intaJobTypetable, except the data
coming from the Media Type check list, will be sdvpeto JobType_MediTypdable (see Figure
3.4.3.4).
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3.4.5 Phases

Phase is the guide of Job; it's the milestone inFRA workflow. Checks and Actions are
embedded into Phase. All Jobs must pass a preedefiath of Phases to finish their lifecycle

properly.

Phases are grouped by Job Types; each Job Typmdras Phases (see Job Type). Job Type
organizes Phases inside by sequencing them, i othels, all Phases in a Job Type have
sequence value, here comes the way marinating learkflobs start, normally, with the least
Phase sequence and move automatically to the egxence.

DAFv2 can maintain also abnormal workflow; consitlee following example; a Job Type JT
has 3 Phase X, Y and Z. Phases are ordered aggdodsequences as X, Y and Z. A user has a
Job in Phase X and needs to move this one to Phddds scenario will be applied, as such:

1- Job will finish in Phase X.
2- DAFv2 will check the validity of starting the Jab IPhase Z.
3- Ifvalid, DAFv2 performs the movement.
4- Job will finish in Phase Z.
DAFv2 will continue afterwards normally until anethenforced intervention.

Previous scenario has special Handling with Badkiigse. Backup Phase is an obligatory Phase
and must be the Phase with the largest Phase Smxjireits Job Type (the last Phase). Return to
previous example, if Phase Z is the Backup Phag&;vR will finish step 4 and do the
following:

5- Get the normal flow Phase Sequence (will be Phase Y

6- Redirect the Job automatically to this Phase

7- Job will continue in flow normally until other irmeention
See figure 3.4.4.1.

The concept of changing the flow will be introdudedletails in Phase Manager Module through
explaining Redirect and Reject functionalities.

Usually Phases have sequence, but this is not alth&ycase. Sometime Admin creates a Phase
and prefers to inject it into the flow now so tia/she can create the Phase without assigning
sequence value. This Phase is called “Availables€haot “Sequence Phase”. In terms of
“Sequence Phase”, the sequence of “Available Phasst tend to infinity.
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Normal Flow

Phase X ———— PhaseY |T———— Phase z

Redirection to Phase Z

Phase X Phase Y P Phase z

Redirection to Backup Phase

- _Stepz—

Phase X Phase Y P Backug

—Ster *

Fig. 3.4.4.1

Phases has significant role in applying checksautithns, all Phases have XML definition that
holds checks and actions format. This XML has 3ises: Pre-Phase, Post Phase and Reflection
call. In Pre-Phase, Admin can write checks andastin XML format to be applied before Job
starting in this Phase. Same logic applies to Pbate, except that the execution of checks and
actions will be on finalizing the Job. Sometimesn#w needs to write direct Java code to be
implemented either on Pre-Phase or Post-Phasecahide applied by writing Java code and
feeding the XML definition with Java package andimee name.

3.4.5.1 Phase Entity

As with Job Typeentity -and all entitiesPhaseentity inherits fromAdminModuleBaseand
implements the three basic functions (add, deletewpdate). Entity class’ constructor has two
parameters for specifying workinBhase and Job Type It initializes database connection,
gueries the database withaseandJob TypelDs, and sets all class’ variables with queriethda

Class’ methods implementation is similarJwb TypeEntity implementation. Phase has another
class for handing the process of Parsing XML arulyéipg checks, actions and reflection calls.

---- apply phase check methodology comes here
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3.4.5.2 Phase Relations

Phase table relates 6 tables (JobType, Use, WtidkstaReason, TransactionLog and
OldTransactionLog)

Phase relates User and Workstation as Many to Malation (broken into User_Phase and
Workstation_Phase respectively). It relates Rea$omnsactionLog and OldTransactionLog as
One to Many relation, and it has One to Many refativith Job Type (Job Time has Many
Phases).

Phase relation with User and Workstation helps dfinihg which User and Workstation can
work on the Phase. For example, if User ABC shewddk on Phase P1 on Workstations W1 and
W2, then Admin must set up this matrix. If any edgrnof this matrix is not set, the work will
not be accomplished due to the lack of configuratio

Reason table has a set of reasons or problemyédoy Ehase. These reasons help in redirecting
and rejecting Jobs (See Phase Manager module)sdctonLog and OldTransactionLog save
all transactions for a Job and reference Phasa tEansactions.
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JobType
Reason
PK |JT_ID
PK Reason_ID
PK,FK1 | Phase_ID JT_Name
JT_LifeTime
Reason_Name JT_Description
Reason_Description JT_NamingConvention
JT_TimeStamp

Workstation_Phase

PK,FK1 | Wrkst_ID

User_Phase PK,FK2 | Phase_ID
PK,FK1 | User_ ID
PK,FK2 | Phase_ID l
Phase i
Workstation
PK Phase_ID
> PK,FK1 | JT_ID PK |Wrkst ID
Phase_Name Wrkst_Name
Phase__Sequence Wrkst_Location
User Phase_MaxPeriod Wrks_AnyPhase
Phase_Description Wrkst_Comment
PK | User ID Phase_XMLDescription FK1 | OS_ID
Phase_TimeStamp Wrkst_WorkingDirectory
User_Name Wrkst_IsActive
User_Password Wrkst_TimeStamp
User_AnyPhase
User_MaxJobs
User_lIsActive
FK1 | Role_ID
3::::—:—?;22;mp TransactionLog OldTransactionLog
PK |TL_ID PK |OTL_ID
FK1 | Job ID FK1 | Job_ID
FK2 | Phase_ID FK5 | Phase_ID
FK3 | User ID FK4 | User_ID
FK4 | Wrkst_ID FK3 | Wrkst_ID
FK5 |JS_ID FK2 |JS_ID
TL_Date OTL_Date
TL_NoOfFiles OTL_NoOfFiles
TL StatusData OTL_Status_Data

3.4.5.3 Phase GUI

AdminManagerGUI class initializes object of PhasesManagerGUl which inherits
“BaseManagerGUI”, which inherits JPanel. “PhasesManagerGUl has 3 panelsjPanel,
masterPanel and detailsPanel. jPanel is the camtaii masterPanel and detailsPanel.
masterPanel is the container of JComboBox and fhastloads all Job Types and their Phases of
DAFv2. detailsPanel contains JButtons, JTextFieltleextAreas and JLabels.

On choosing Phase tab, all Job Types in DAFv2lvé@lloaded into the ComboBox, and will load
Available Phase and Sequence Phase into two sepasts. Any selected Phase in Available
Phase List will adjust the details panélince thePhasesManagerGUIlinherits from the
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BaseManagerGUJ the implementation of the reloadManager nullifidlscontrols and reloads
them as tabs. This helps in getting the last upld&ta on refreshing tab.

Admin can move Phase from Sequence List to Avalaidt using movement buttons. Also the
user can change the sequence of the Phases bythsibg and Down buttons then clicking on
the Update Sequence Button.

£ wWelcome mohammed.abuouda - DAFvZ Client - Administration Utlity - Phases Manager

Login  Yiews Help

Rolesl Job—Typesl Settings Phases I Users' Workstationsl Collectionsl

Job-Types
Current Available Phases; Assigned Sequence;
=
= ART Conversion v
Encading & Publishing _—
A-POF
Backup
Delete Phase Update Sequernce
Create Mew Phase
Edit Reasons
Phase Mame: IQuick Backup Maxirmurn Period: |1 0 days

AML Description: rctioncallz BackupPhase applyGuickBackuptctions" f==PoztPhazes<Phazes|

Update |

Fig. 3.4.4.3

Changing any of details data of a selected Phasendble thdUpdatebutton; firing this button
will save data into the database. Delete and Cimattens complete the 3 basic functionalities
(add and delete).

As illustrated in Figur&.4.4.3 all data fields will be saved in@hasetable, except the data that
comes from Reason GUI, which will be saved iReasontable (see Figurd.4.4.2.

For adding and editing Reasons for a selected Phedmin must use Edit Reason button.
Reason GUI follows Job Type and Phase also, ishaaster panel that loads all reasons for this
phase and a details panel for details data. Adminacld, delete and update, using Create, Delete
and Update buttons, see figure 3.4.4.4.
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|

fyailable Reasons

Marme |

Missing Pages

Pale Text

Photo scanned in kext mode
Zurved Pages

Conkents mismakch
Fepeated Pages

Delete Reason

_reate Mew Reason

Reason Name: ICut Pages

Description:

[pdate

Fig. 3.4.4.4

3.4.6 User

User is the human resource in DAFv2. To login toAY2, user credentials must be recorded in
the database. Users can be categorized into diffesstem Roles (see Roles); every user must
have one and only one role.

User data is used for authentication, authorizadiot validation; the first two functionalities are
interesting in defining who is the logged in used avhat this user should work on or be allowed
to see. Validation User is interesting in checkiingser can work on some Phases on a specific
Workstation with Jobs from a special Collection.

Validation process requires the administrator toode the Phases on which User can work, in
addition to defining the maximum number of Jobg th& user can start at a time. Validation
process is not limited to User only; it is extendedCollection and Workstation as will be
discussed later.
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Technically, you can consider User validation afoar dimensional matrix (User, Phase,
Workstation and Collection). Admin must take cafefiing up this matrix. For simplicity,
DAFv2 has distributed matrix filling into 3 tabsser, Workstation and Collection. In User tab,
admin can link up User with Phases. In Workstatiamn admin can link up Workstation with
Phase and, finally, admin can link up Collectionhwiser and Workstation in Collection tab.

Each User in DAFv2 has a specific number of maxindains that he/she can work on at a time.
For example, if this number equals 2, User canrmkwn more than those 2 Jobs at the same
time. This condition with matrix condition must batisfied in order to start a Job correctly.

DAFv2 schema has some relaxation fields that redlbieesettings of validation matrix; a User
who hasAll Phasefield is enabled to work on all Phaself Phasewas set. These relaxation
fields are applied to Workstation and Collection.

3.4.6.1 User Entity

User entity inherits fromAdminModuleBaseand implements the three basic functions (add,
delete and update). Entity class’ constructor has marameter for specifying workingser. It
initializes database connection, queries the datalath User ID and sets all class’ variables
with queried data.

Class’ methods implements basic entity functionad| add, delete and update), in addition to
authentication and authorization function.

User Authentication and Authorization

User authentication applies three methods in cad#drenticate a User

1- DAFVv2 detects the logged in User; if this User Nameegister in DAFv2 database then
DAFv2 will authenticate this User.

2- If a User changes the logins through log in diakbgn DAFv2 will check if the User
Name and Password are matched with a record in RARtabase. If this scenario is
failed, DAFV2 tries the last method.

3- DAFv2 will check if User name is register in DAFdatabase and will compare the
Password with User’'s domain password (for LDAP sigetly). Users can be declared as
LDAP (Lightweight Directory Access Protocoljsing User GUI.
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Not Authenticated User

i 4—No

Authenticated User

A

Yes

User Connects using Login dialog

User Name Exists in
DAFvZ DB

Yes

Password is matched with
Password saved with User
record in DAFvz DB

No

DAP User and Passwor

is matched with User’s
Domain Passworc 7

No

:

Not Authenticated User

Figure 3.4.5.1

User authorization comes through implementing methbds ¢heckUser’'s Role and thisRole’s

Permissiongsee Role).

3.4.6.2 User Relations

User table
OldTransactionLog)

relates 6 tables (Role,

Reports,
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User relates Phase and Collection as Many to Matgtion (broken into User_Phase and
User_Collection respectively). It relates RepoftsnsactionLog and OldTransactionLog as One
to Many relation, and it has One to Many relatidthviRole (Role has Many User).

User relation with Phase helps in defining whicletUsan work on which Phase. For example, if
User ABC should work on Phase P1 then Admin mustupethis relation using User_Phase
table. Relation with Collection defines User dom@uwilections.

As mentioned before, every User has one systemlg; Rbis relation is maintained using
Role_ID filed in User table. Reports, Transactiogland OldTransactionLog are reference the
User who did the action (made a transaction or a portg

Reports
PK | Report_ID Role
Report_Name PK | Role ID
Report_Date T
Report_Description Role_Description
Report_Query Role_TimeStamp
User User_Collection
> PK,FK1 | Coll_ID
User_Phase 4¢————PK User_ID
User_Name
PK User_ID _
PK,FK1 |Phase_ID g User_Password
User_AnyPhase
User_MaxJobs
User_lIsActive
FK1 | Role_ID -
User isLDAP Collection
User_TimeStamp PK | Coll ID
Coll_Name
Coll_Abbreviation
Phase , : Coll_DefaultPath
PK | Phase ID TransactionLog OldTransactionLog Coli_Priority
PK |JT_ID PK |TL_ID PK | OTL_ID Coll_AnyUser
—— — Coll_AnyWorkstation
Phase_Name Job_ID Job_ID Coll_Active
Phase_Sequence Wrkst_ID Wrkst_ID Coll_Comment
Phase_MaxPeriod JS_ID JS_ID Coll_TimeStamp
Phase_Description TL_Date OTL_Date SW’:E)'D
Phase_XMLDescription TL_NoOfFiles OTL_NoOfFiles n_
Phase_TimeStamp TL_StatusData OTL_Status_Data lcg_ID

3.4.6.3 User GUI

AdminManagerGUI class initializes object of UsersManagerGUI, which inherits
“BaseManagerGUI”, which inherits JPanel. “UsersManagerGUl has 3 panels jPanel,
masterPanel and detailsPanel. jPanel is the camtagi masterPanel and detailsPane.
MasterPanel is the container of a sortable tabdd kbads all Users of DAFv2. detailsPanel
contains JButtons, JTextFields , JComboBoxs, JTHésts, JCheckBoxs and JLabels.

On choosing User tab, all Users in DAFv2 will baded into the sortable table. First row in this
table will be selected and details data of thecseterecord will be adjusted in the details panel.
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According the base classBaseManagerGUI”, the abstract functionreloadManager
implemented inUsersManagerGU]J this function nullifys all controls and reloadeth on tabs
change. This helps in getting the last updated alatzfreshing tab.

Admin can assign any of the available phases,dntred in Available Phases Tree and grouped
by Job Type to User, Using movement buttons. Assigihases represent the Phases that User
can work on. Admin can relax User_Phase relationsheckingAll Phasescheck box. Other
controls are for choosing User Role, setting maximlobs’ number , setting User Name and
Password, setting User as LDAP or not and actigatior deactivating User.

£ welcome mohammed.abuouda - DAFYZ Client - Administration Utlity - Users Manager

Login  YWiews Help

Rolesl Job-Typesl Settings' Phases Users I Workstationsl Collectionsl

Current Awvailable Users:

Mame Role Maximum 1...| Any Phase Is Active Is LDAP
Abdelaziz. Zaky Advanced User 2 | [
Ahmed. abdelazeem Simple User z [l = v
ahmed, abdelaziz Simple User z r r [
Ahmed. adel S!mple User z [l = v ——
ahrnzd. Bekhet Sirnple User z r r V=
il | 3 | Create User
User Mame: abdelaziz, Zaky Password: Abdelaziz, Zaky
Assigned Role
Available Phases: Assigned Phases: Indvanced User j
~| Arabic Books - Ar abic Books: OCRing Mairurn Jobs:
~ | Latin Boaks [ Latin Boaks: CCRing |2

" | Arabic Colored Books Arabic Colored Books; OCRing
* | Latin Colored Boaks Latin Colored Books: OCRing

" | Manuscripks 8 Latin Colared Books:Encading
" | Small Images =

" | Large Images - 4 | | _pl

. Update |
[T Is-Active [~ &l Phases [v 1sLDAP

Fig. 3.4.5.3

Changing any of details data of a selected row entble théJpdatebutton, firing this button
will save data into the database. Delete and Cheattens complete the 3 basic functionalities
(add and delete).

As illustrated in Figure 3.4.5.3, all data field#lwe saved intdJsertable, except the data that

comes from Assigned Phases List, which will be daireo User_Phasetable (see Figure
3.45.2).
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DAFv2 has two types of machines; Workstations atmde§e servers. Workstations are machines
used by User to accomplish Jobs. Storage serveseasl to maintain workflow (see Phase
Manager Module).

Workstation is one edge of a 4D validation matitixglates to Phase and Collection. Therefore,
admin must define Phases that the Workstation @ak on and the Collection also. The concept
of Phase relaxation is applied to Workstation ak agUser, each Workstation hA Phases
attribute carrying out this functionality.

Admin determine Phases that can be worked on a $taien according to Workstation's
attached Devices (Scanners, Plotters,...) or instaldtware (OCRing tool).

Workstation is the User arena; he/she can downkeditland submit Jobs from Workstation. So,
each Workstation has a working folder attributet thecifies every User’s working directory.
Working directory value is preferred to be functi@hUser, in other words, every User should
has separate working directory on one Workstatioarder to avoid overlapping. For example,
consider a Workstation WS and Users Ul and U2. Vhgrkdirectory function for WS is
“D:\User Data\$username$”, trace this actions

1- Ulloggedin WS

2- DAFv2 calculates U1 working directory on WS by @phg “$username$” placeholder
with U1 name. This results in working directory \Dser Data\U1"

3- Ul logged out WS
4- U2 logged in WS

5- DAFv2 calculates U2 working directory with same itognd gives the path “D:\User
Data\u2”.

This indicates that there will be a private anapasate working folder for every User. It should
be mentioned that User Name filed in User tablengue, thus DAFv2 will not create one

directory for two or more Users. The concept ofssapon is required in order to let every User
be the sole controller on his/her work (this is rgplicable on administrator; he/she has
privileges to control every thing in DAFV2).

Workstation can be configured to be more that akimgrarea, it can be an archiving tool (see
Archiver Manager Module). Suppose that Jobs musirbkived on Blu-Ray or Tape; based on
this, Admin must declare that there should be Watlans thathave Blu-Ray or Tapes drivers in
order to write data on Medias. This declaratiowlt we call Workstation-MediaType relation

; admin must identify Media Types capabilities @tle Workstation to help Archiver Manager.

If Archiver Manager works on a Workstation thatist configured to accept archiving media,
the operation will fail.

DAFv2 accepts identifying Devices (Scanner, Priitey. Admin can declare that a Device X, Y
or Z is attached to Workstation WS1.
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Workstations in DAFv2 can be without any attachesigherals (Devices or Media Types
Drivers), such Workstations function as workingeafer Users.

Scanner

Fig. 3.4.6.1 Workstation can archive on Taps and¥d have Scanner and Printer

3.4.7.1 Workstation Entity

Workstation entity inherits fromAdminModuleBaseand implements the three basic functions
(add, delete and update). Entity class’ construbes one parameter for specifying working
Workstation. It initializes database connection, queries tatlase withWorkstation 1D and
sets all class’ variables with queried data. Classthods implements basic entity functions
(load, add, delete and update).

Authenticate Workstation depends on WorkstationotPWorkstation Name. Firstly, DAFv2
checks if logged in Workstation name is registaérethe database or not. If not, DAFv2 tries to
check if Workstation IP is recorded in the databasenot. Success of any of the previous
scenarios authenticates the Workstation.

3.4.7.2 Workstation Relation

Workstation table relates 7 tables (Phase, CotllectDevice, MediaType, OperationSystem,
TransactionLog and OldTransactionLog)

Workstation relates Phase, Collection, Device amdlisType as Many to Many relation (broken
into Workstation_Phase, Workstation_Collection, Wetation Device and
Workstation_MediaType respectively). It relatesridactionLog and OldTransactionLog as One
to Many relation, and it has One to Many relatiothwDperatingSystem (many workstations
may have the same operating system).
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Workstation relation with Phase helps in defininchish Phases can work on which
Workstations. Also the Workstation_Collection definwhich Workstation can work on which
Collections. Defining  peripherals is done using YWétation_Device and
Workstation_MediaType which declares attached @sviand Media Types recording
availability on a Workstation.

Relation relaxation is applied to Workstation asliwaes Phase, the filed Wrks_AnyPhase
shortcuts linking Workstation with all Phases. €otlon Relation has two relaxation fields
(AnyUser and AnyWorkstaion), thus completing theaept of Relation relaxation that will be
discussed in Collection section.

Workstation_Phase OperatingSystem Device
PK,FK1 | Wrkst ID PK [0S ID PK | Device ID
PK,FK2 | Phase_ID
OS_Name Device_Name
Phase OS_TimeStamp Device_Description
Device_TimeStamp
PK | Phase_ID
PK | JT_ID
Phase_Name ¢
Phase_Sequence
Phase_MaxPeriod Workstation_Device
Phase_Description
— e PK,FK1 | Wrkst ID
Phase_XMLDescription ; ’ e
Phase_TimeStamp Workstation PKFK2 | Device ID
PK | Wrkst_ID
Wrkst_Name
Wrkst_Location
Wrks_AnyPhase Workstation_Collection
Workstation_MediaType Wrkst_Comment
FK1 | OS_ID PK,FK1 | Coll_ID
o . .
PK,FK1 | Wrkst ID — P Wrkst_WorkingDirectory ¢ PK,FK2 | Wrkst_ID
PK,FK2 | MT_ID Wrkst_IsActive
Wrkst_TimeStamp
\ 4
+ Collection
MediaType TransactionLog OldTransactionLog PK | Coll ID
PK [OTL ID
PK |MT_ID PK |TIL_ID Coll_Name
MT Name Job_ID Job_ID gollll_é\brewatlon

- Phase ID oll_DefaultPath
MT_Size Phase_ID | c .

. User ID oll_Priority
MT_TimeStamp User_ID FK1 | Wrket ID Coll_AnyUser
Storage_ID FK1 X\gklslt)_lD Jsr ISD_ Coll_AnyWorkstation

TL_Date OTL_Date go:ll_gctlve ‘
TL_NoOfFiles OTL_NoOfFiles oll_t-ommen
TL StatusData OTL_Status_Data Coll_TimeStamp
— Own_ID
Pri_ID
lcg_ID
Fig 3.4.6.2

3.4.7.3 Workstation GUI

AdminManagerGUI class initializes object of WorkstationsManagerGUl, which inherits
“BaseManagerGUI”,which inheritsJPanel.“WorkstationsManagerGU1 has 3 paneigPanel,
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masterPanel and detailsPanel. jPanel is the camtagi masterPanel and detailsPane.
MasterPanel is the container of a sortable tabdd kads all Users of DAFv2. detailsPanel

contains JButtons, JTextFields , JComboBoxs, JTr#Hasts, JCheckBoxsCheckBoxList and
JLabels.

On choosing Workstation tab, all Workstations in B2 will be loaded into the sortable table,
first row in this table will be selected and detailata of the selected record will be adjusted in
the details panel. Since tNgorkstationsManagerGUlinherits from theBaseManagerGUI, the
implementation of theeloadManagernullifies all controls and reloads them as tabancfe.
This helps in getting the last updated data oresfiing tab.

Admin can assign any of the Available Phases, éhiced in the Available Phases Tree and
grouped by Job Type to Workstation, using movententons. Assigned Phases represent the
Phases that a Workstation can work on. Admin cdaxr&Vorkstation_Phase relation by
checking All Phasescheck box. Other controls are for choosing Opegafystem, defining
name or IP or working directory, and setting thtacted Devices or Media Types.

£ wWelcome mohammed.abuouda - DAFvZ Client - Administration Utlity - Worksktations Manager

Login  Yiews Help
Rolesl Job—Typesl Settings' Phasesl Users ‘Workstations Collectionsl
Current Available WorkStations
Location Operating Syskem Working Directory Any Phase Is Ackiv
? Linuz [srvfincoming =
10.58.32.7 F3 Lir st fincarning r [d
10,58.33.111 Ertrance |Linux Jdarman r [
10.58.4.61 E:3 Linusx Jsrfincoming O [ Delete WarkStation
10.58.4.62 El Lir st fincarning r F =
P | I » I Create WorkStation
Mame 10.202.2.27
Location IBS Operating System ILinux LI
‘Working Directory I,l'srv,l'incoming
Available Phases: Assigned Phases: Devices: Media Types:
“] Arabic Books - Arabic Books;Encoding & Publi: I Grline Media Storag
"] Latin Boaks 5 Lakin Books:Encoding & Publish
*] Arabic Colored Books arabic Colored Books:Encoding [ Tape
"] Latin Colared Baoks Latin Colored Books:Encoding oo
"] Manuscripks ranuscripts: Encoding & Publis
] Small Images = I~ ovo
] Large Images - 4 | | _pl 4 I I ﬂ
[v Ts-Active [+ Al Phases
Comment; Update |
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3.4.8 Collections

DAFv2's Collectionsis the logical grouping afobs Job terminology is used widely in DAFv2
system; it indicates any object that needs to paiziéd, or any item in DAFv2. This includes
Books, Images, Manuscripts, etc. Evelgb must fall into 2 logical groupsiob Typeand
Collection. A newCollectionis to be introduced when a new project startsnogxsting project
has a new Owner (as ti@ollectionhas only one owner, this will be changed to alloultiple
owners per collection).

Collection of Jobsis a grouping of physicalobs it has no actionslobs frequently come in
Batcheswhich are organized i@ollections.Figure 3.4.3.2 shows tt@ollection.

Collection Owner

&

— A/)/i J &;?;\(\‘ .
was 7 \

\ Job 1 H Job 2 H Job 3 \ \ Job/X H JobY H JobZ \

>
)
e
24
@ :
o
User 1 @
& Al Workstation 1
User 2 j P Collection — ,,?l,k:‘iv?fj’ o @
' &
User 3 - / y ‘rg\j‘s’&as Workstation 2
- ,,,,,,r""\as < \ p
\\C\\Workstation 3

‘ Batch 1 ‘ ‘ Batch 2 H Batch 3 ‘

Fig. 3.4.3.2

3.4.8.1 Collection Entity

This entity inheritsAdminModuleBaseand implements the three basic functions (addteleled
update).

Entity class’ constructor has one parameter forciégag working Collection It initializes
database connection, queries the databaseQualtlection ID and sets all class’ variables with
gueried data. Thus, initializin@ollection entity loads all its data in memory and gives the

developer opportunity to work on this data offlifveithout database connection), unless he/she

uses an operation that needs database connectidndelete or update). Achieving this goal
needs implementing setter and getter functionalfdields.

Class’ methods (neither setters nor getters) hapéeimented based on following concepts:
9- Set the necessary variables (fields)
10- Prepare array list of these variables (argumeit lis

11- Pass store procedure name and argument list tbatatdnandler
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12- Receive data (if exists) from database into Openétfo object (see database handler)

Find the following code snippets

1. public Operationlnfo update()({
2. ArraylLi st <Qoj ect > argLi st = new ArraylLi st<Obj ect> (10);

3 argLi st.add(new I nteger(id));

4 argLi st.add(new String(coll Nange));

5. argLi st.add(new String(coll Abrevation));

6. argLi st.add(new String(col |l DefaultPath));

7. argLi st.add(new I nteger(collPriority));

8 ar gLi st. add(new Bool ean(col | AnyUser));

9. argLi st. add(new Bool ean(col | AnyWr kst ation));
10. ar gLi st. add(new Bool ean(col | Active));

11. argLi st.add(new String(coll Comment));

12. argLi st.add(new I nteger(coll OmlID));

13. return conn. execut eProcedure("Col | ection_Update", argLi st);

Line 1. Declares the function signature which mestperationinfo object.

Line 2. Prepares argument list

Lines 3-12: Sets argument list

Lines 13: Passes stored procedure name and arglisteatdatabase connection and return data

into theOperationinfo.
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Workstatior _Collection

PK,FK1
PK,FK2 | Wrksi_ID

Col_ID

CollectionOwner

PK |CollOwr ID

CollOwr _ldentityNa
CollOwr_Name
CollOwr _Abreviation
CollOwr _Address
CollOwr _Tel

CollOwr _CellPhone User Collection
CollOwr _TimeStamg =
PK,FK1 [ Coll_ID
PK,FK2 |User_ID
l A
Workstatior Collection
A 4
PK | Wrkst ID PK |Coll_ID User
vwvr:ii_l_Nanl'e Coll_Name PK |User ID
rksi_Location iati
— Coll_Abreviation
Wrks_AnyPhase Coll_DefaultPatt User_Name
Wrksi_Comment Coll_Priority User_Password
OS_ID . Coll_AnyUser User_AnyPhase
erst_Work_nglrectory Coll_AnyWorkstation User_MaxJobs
ersi_l;Actlve Coll_Active User_lsActive
Wrkst_TimeStamp Coll_Comment Role_ID
FK1 | CollOwn_ID User_isLDAP
Jok Coll_TimeStamp User_TimeStamg
PK |Job ID
PK (TL_ID
Batct
Job_Externa _ID
Job_Title iE’Fm —°—-—§ . hID";,
Job_Creator
jgi_:i?;‘? > Batch_Name
ot Infe 2 Batch_Date
- Batct _Comment
Jot_lnfc3 JT ID
Jok_Path e i
Job,_ Priority Batct_TimeStamp

Jok_DueDate
Jok_IdentifyingLob
FK1 | Batch_ID

Stc;'age_ID
Jok_TimeStamg
FK- | Coll_IC

3.4.8.2 Collection Relations
The Collection table is part of 6 relationships:

1- Owner: each Collection has an Owner (Single ownEng Collection-Owner relation
does not affect the flow or the behavior of the fothe system in any way. The Owner
is a View in the Metadata DB and is not modifiedhivi the DAF system.

2- Project: each Collection has a Project (Single dtdj The Collection- Project relation
does not affect the flow or the behavior of the ifothe system in any way. The Project
is a View in the Metadata DB and not modified witlihe DAF system.

DAF II: Digitization Assets Factory — BibliothecdeXandrina (September 4, 2007) 51



4

BIBLIOTHECA ALEXANDRINA

&y ymidndl dyila DAF II: DigitizatioAssets Factory

3- In-Charge: each Collection has an In-Charge (Simgi€harge). The Collection- In-
Charge relation does not affect the flow or thedwidr of the Job in the system in any
way. The In-Charge is a View in the Metadata DB ad modified within the DAF
system.

4- User: Each collection is allowed only a set of Wstr work on, due to special skills
required for this collection or just for organizatal purposes. To represent this relation
another table is added (User_Collection) as thia imany to many relation. Jobs in
Collections that are not legitimate to Users doappear for these Users while retrieving
a new Job. This relation can be relaxed by settirg Coll_AnyUser (one of the
Collection table fields) flag to true. In this caaey User will be able to operate on this
Collection.

5- Workstation: Same as Users, each collection isvadbonly a set of Workstations to
work on, due to special devices needed for thidectibn or just for organizational
purposes. To represent this relation another tsbéelded (Workstation _Collection) as
this is a many to many relation. Jobs in Collectiothat are not legitimate to
Workstations appear in the Get Job screen withiboivilmg the User to select them. If
the User would like to work on one of these Jobsntthe/she has to change the
Workstation he/she is using. This relation can belaxed by setting the
Coll_AnyWorkstation (one of the Collection tablelfis) flag to true. In this case any
Workstation can be used to work on Jobs from thailkeCtion.

6- Batch: Jobs are joined to Collections using BatcheBatch could be a logical grouping
or a time grouping of Jobs within this CollectighBatch can be contained in only one
Collection and can have any number of Jobs. Plesfee to the Batch Creation and
Modification section in the Check-In module.

For example, we have a collection that should undg ligh quality equipments and very skilled
users due to its historical importance. This Coitecis Owned by a party that only lent the
material to the Digitization Lab for a short amoohftime. This Collection will be represented in
the system by: 1- Adding the Borrower as the Cabb@©Owner, 2- Adding the very skilled
Operators only to this Collection and setting thall GAnyUser to false. 3- Adding only the
Workstations equipped with the latest equipments satting the Coll_AnyWorkstation flag to
false. 4-Creating Batches for this collection adawy to the actual physical Batches they come
in. 5- And finally adding Jobs to the Batches a$ tGollection accordingly.

3.4.8.3 Collection GUI

AdminManagerGUI class initializes object of CollectionsManagerGUI, which inherits
“BaseManagerGUI”",which inheritsJPanel. “CollectionsManagerGUl has 3 panelsjPanel,
masterPanel and detailsPanel. jPanel is the camtaii masterPanel and detailsPanel.
masterPanel is the container of a sortable tafateldlads all Collections of DAFv2. detailsPanel
contains JButtons, JTextFields , JTextAreas, ChegkBts and JLabels that display and edit
the details of the selecté&bllectionfrom the masterpanel->SortableTable or when addingw
Collection.
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When the user chooses the Collections tab, alleCtitins in DAFv2 will be loaded into the
sortable table, first row in this table will be sefled and details data of the selected record will
be adjusted in the details panel. According theebaass"” BaseManagerGUI”, the abstract
function reloadManager implemented inCollectionsManagerGUJ this function nullify all

controls and reload them on tabs change. This lelgstting the last updated data on refreshing
tab.

£ Welcome fadi.edward - DAFv2 Client - Administration Utlity - Collections

lanage! =100x]
Login  Yiews Help

Ru\esl JUb-Typesl Settingsl Phasesl Usersl ‘Workstations Cﬂ"EEUDHSI

Current Awvailable Collections:

Abreviation

Priority Any User | any Works.. | Is Active

BA

- ; = [T " -

it - Dar E-Sharauk DSHR 10 ] ] ~

BA - Undassified NCL 10 v

SeragEldin 1S 10 ] ] [ Delete Collection

EA - LInstitue dEgypt INSE 10 r r v —_
OACTS Project OACS 10 [ [ v LI Create Mew Collection

Collection Name:

IBA Collection Owner: IBib\iotheca Alexand... 'I Edit Owners

Default Path: IBA Collection Abreviation; B4 Priority: 10
Available Users: Attached Users: WWorkstations:
| | Simple User ahmed. adel -~ ¥ 10.202,2.27 il [ Any User
| | Shift Cperator Ahmed. diab 7 10.55.32.70
|| Archivers lshmed. elfakharany e I iy Workstation
|| Senior Users = ahrned. helal [~ 10.58.33.111 ¥ Is-Active
4 Administrator P Ahmed, Hussein ¥ 10,58 4.61
| | Advanced User |ahmed. mahmoud
Ahmed.vahba ¥ 10.58.4.62
Bassant.Ghanem ¥ 10.55.4.63
books _'LI
sl Firnsib id H——
Comment: hiat are sent to him &s image only and stil produced as image only after the encoding
3 I+ e |

Changing any of the details data of selected rollvamiable theJpdatebutton, firing this button

will save data into the database. Delete and Cimattens complete the 3 basic functionalities
(add and delete).

According to the Collection Entity relations, détam the CollectionManagerGUI is mapped in
to 3 tables,

a. The Collection Information like Collection Name, l@ation Abbreviation, Priority, Any
User (allows any user to work on this Collectiogaelless of the Attached Users), Any
Workstation (allows any workstation to work ong Active (used to reduce lookup lists)

and the Comment are stored in the Collection tablevell as the Owner, Project and In-
Charge relations.

The Attached Users are stored in the User_Colledtale. On each update, all the
Users for this collection are deleted and thendaed from scratch.

The Attached Workstations are stored in the WotkstaCollection table. On each

update all the Workstations for this Collection ateleted and then re-added from
scratch.
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3.4.9 General Settings

DAFv2 has infrequent modifications in entities suad (Device, Storage, job Condition, ,
Operating System and Media Type). One can creatpdate these entities at one time. DAFv2
grouped these setting in single GUI in Admin Mamaddodule; they are located under
“Settings” tab. Admin can choose the targeted gmtitbe change through Combo Box contains

all these entities and apply whatever change he/sbd.

3.4.9.1 Device Entity

As mentioned in Workstation section, Workstationyrhave attached devices, like scanners, or
Printers. Admin can define or edit devices usingibe entity. Find Device relation in figure

3.4.7.1.

Workstatior

Device

PK

Wrksi_ID

PK | Device_ID

Wrksi_Name
Wrkst_Location
Wrks_AnyPhase
Wrkst_Comment

0OS_ID
Wrksi_WorkingDirectory
Wrksi_IsActive
Wrkst_TimeStamg

Device_Name
Device _Descriptior
Device_TimeStamg

T

Workstatior _Device

A

PK,FK1 | Wrkst_ID
PK,FKZ | Device_ID

Fig. 3.4.7.1

3.4.9.2 JobCondition Entity

Every Job in DAFv2 has Condition state; it could ®eod, Bad or Unknown. Find Job

Condition in figure 3.4.7.2.

Job
PK Job_ID
PK,FK3 |TL_ID

JobCondition

Job_Date

Job_Path PK |JC_ID

Job_Priority P

Job_DueDate JC_Namg .
FK1 Batch_ID JC_D.escr|pt|on
FK2 JC_ID JC_TimeStamp

Storage_ID

Job_TimeStamp

Fig. 3.4.7.2
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3.4.9.3 OperatingSystem Entity

Workstation must have an Operation System; Admim ci@ate, edit or delete an Operating
System in DAFv2. Find Operaing System relationiguife 3.4.7.3.

DAF II: DigitizatioAssets Factory

Workstatior OperatingSystem
PK | Wrkst ID PK | OS_ID
Wrkst_Name OS_Name
Wrkst_Location OS_TimeStamg

Wrks_AnyPhase
Wrkst_Comment

FK1 | OS_ID
Wrkst_WorkingDirectory
Wrkst_IsActive
Wrkst_TimeStamg

Fig. 3.4.7.3

3.4.9.4 Storage Entity

DAFv2 uses Storage during ordinary workflow to walaand download jobs from storage server
to a User’s workstation and vice versa. Storagkefged using IP, User Name and Password.

Job
PK Job_ID
PK.FK3 |TL_ID
: Job_Date
MediaType Storage Job_Path
PK [MT_ID PK | Storage_ID Job_Priority
Job_DueDate
MT_Name —» Path 4— FK1 Batch_ID
MT_Size UserName FK2 JC_ID
MT_TimeStamp PassWord Storage_ID
FK1 |Storage_ID Storage_TimeStamp Job_TimeStamp

Fig. 3.4.7.3

3.4.9.5 MediaType Entity

To archive Jobs, they must be written physicallyMedia Types. Media Types examples are
(CDs, Tapes, OnlineStorage, Blu-Ray or Professi@ist for DATA (PDD)). Admin decides

which Media Type he/she may use according to tladlahility of the Media and Media Driver
he/she has.
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Supporting Online Storage is feature of DAFv2;ahde beneficial if the system has an Online
Storage or very large scale storage. Archiving dataOnline Storage does not need Drivers to
write data, furthermore, it needs FTP service asdrldredentials to write data on.

Admin must configure FTP service on the Online &gerand fed up data to DAFv2, to make
DAFv2 able to archive data on it. Find Media Typ#ation in figure 3.4.7.4.

Media
PK | Media_ID

Media_BarCode
Media_Location
Media_DelConfirm
Media_TimeStamp

FK2 | User_ID
FK3 | Wrkst_ID
Storage
PK | Storage_ID
MediaType
Path
PK |MT_ID —p UserName
PassWord
MT_Name Storage_TimeStamp
MT_Size
MT_TimeStamp
FK1 [ Storage_ID
Fig.3.4.7.4

3.4.9.6 Settings GUI

AdminManagerGUI class initializes object of GeneralSettingsGUl, which inherits
“BaseManagerGUI”, which inherits JPanel. “GeneralSettingsGUl has 3 panelsjPanel,
masterPanel and detailsPanel. jPanel is the camtagi masterPanel and detailsPane.
masterPanel is the container of a Setting JComboBax loads all of DAFv2 settings.
detailsPanel contains JButtons, JTextFields antelsa

On choosing Setting tab, all setting entities Wil loaded into the JComboBox, any selected
entities will load their data into JList, show thentrols related to their entity, and disable
irrelevant controls to the selected entity. For selection in the JList, details data of the selgct
record will be adjusted in the details panel. Adang the base clasBaseManagerGUI”,the
abstract functiommeloadManagerimplemented inGeneralSettingsGUI this function nullify all
controls and reload them on tabs change. This lelgstting the last updated data on refreshing
tab. Find figures below.
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Updzte

ned.abuouda - DAF¥2 Client - Administration Utlity - General Settings Manager

ypes Settings | phases | Users | Werkstations | Collections |

o
ol
General [Media Type = Delete
Create New

Name: [Tape
Abbreviation: 3
SeeiMB): [ro0a.0
Starting Barcods 120
Update

3.5 Reporting Module

Due to the large number of Jobs in DAFv2 workflow, a monitoring or Reporting tool
becomes significant. Reporting module provides monitor for the reporter user to find
a Job or define its state and measure User performance and rate.

DAFv2 has four types of reports with four different functionalities;

1. System Workflow report
2. Pending Jobs
3. Late Jobs
4. User rate
Each of the previous will be discussed in detail in the following subsections.
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For flexibility’s sake, the Reporting module gives the reporter opportunity to create
his/her custom report through a report builder. Report builder gives only the
administrator ability to write a direct query.

3.5.1 System Workflow

All Jobs in DAFv2 can be classified into Active or Inactive Jobs (revise CheckOut
section, Archiving Module). System Workflow is concerned with the Active Jobs only
(Jobs in TransactionLog table not OldTransactionLog).

According to DAFv2 state diagram (Fig 3.5.1), every Job can be labeled as a member
of one of the following three groups;

a. Pending
b. Processing
c. Finished

Pending Jobs group includes all Jobs that are in Assign, Redirect or Reject state.
Processing Jobs group includes all Jobs in Start state.

Finished Jobs group include all Jobs in Finish state.
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Administrator accepts the rejection

Reject job for some problems

——New Job @ @ i Ordinary job finishing

To Repository»

Job assigned to next state
~ =

Administrator accepts the recommendation Recommend re-do a phase to the job

Basic State Redirect

[1]

Complementary State

Fig. 3.5.1 State Diagram

There will not be any Job out of this classification, as the states (Assign, Redirect,
reject, Start and Finish) are the DAFv2 Basic States. In other words,
Complementary States can be reduced to Basic States, i.e. if a Job in Download
or Upload state, it can be considered as in Start state.
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The System Workflow report provides mainly Jobs’ states of a selected Job Type. It
can go in depth by selecting Collection or Batch. Resultant data are distributed
between selected Job Type’s Phases.

£ welcome mohammed.abuouda - System WorkFlow

Login  YWiews Help

System WorkFlow | Pending Jobsl Late Jobsl sers Ratesl Repart: Builderl

Job Type I.ﬁ.rabic Books j Collection I.Qny Collection j
Expand Repott Il Batch |An\,f Batch ;I
Sysbem WorkFlow
Phase Mame Pending Jobs Processing Jobs Finished Jobs

Scanning 283 3
Processing 12 33 465
QA-Proc 32 1 33584
CZRing 23 36 2
ART Conversion 161 4 1
Encading & Publishing 645 36 1140
QA-POF 25946 1 172
Backup i] 0 221
CQuick Backup 0 1] g

Expart o Excel | | Submit I

Fig. 3.5.2 Workflow Report

System workflow report can be expanded into 6 groups instead of 3;

Pending Jobs (first time)

Pending Jobs (more than once)

Processing Jobs (first time)

Processing Jobs (more than once)

Finished Jobs (first time)

Finished Jobs (more than once)

This classification helps the report to detect the Jobs that have been in pending,
processing or finished groups for the first time and the Jobs that have passed over
these groups before. This discrimination is done on Phase level. See figure 3.5.3

"D AN oo
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4 welcome mohammed.abuouda - System WorkFlow M= E3 [
Login  Yiews Help
Syskem WorkFlow | Pending Jobsl Late Jobsl Users Ratesl Report Builderl
Job Type |.D.rabic Books ;I Collection |An\,f Collection ;I
Expand Report v Batch I.Qny Batch j
System WorkFlow
Phase Mare Pending Once Pending = 1 Processing Once Processing = 1 Finished Once Fimished = 1
Scanning 3 1
Processing 5 7 28 5 442 23
CA-Proc 0 32 1 0 2453 931
CCRing 3 21 34 2 2 0
ART Conversion 161 0 4 0 1 0
Encoding & Publis, .. 0 645 21 15 1130 10
QA-POF 1] 2546 1 1] 165 7
Backup 0 0 u] 0 221 0
Cuick Backup ] ] 0 ] 5 ]
Export o Excel | Subrmit |

Fig. 3.5.3 Expanded Workflow Report

It should be mentioned that every cell in the Workflow report is clickable for
producing a list of Jobs that form the Workflow cell’s number.

3.5.2 Pending Jobs

Pending Jobs are the Redirected or Rejected Jobs. Redirect and Reject Job are two
Basic States and functionalities in DAFv2. The difference between the two states is
the following;

User redirects a Job If the Job is finished correctly and User has a recommendation
for this Job to be started in a recommended Phase and with recommended User.
He/She rejects a Job, however, if the Job has a problem preventing him/her from
continuing work.

Redirect or Reject can be done through Phase Manager buttons. To control the
process of redirection and rejection, administrator must have a look on the redirected
or rejected Jobs’ reasons. He/she also needs the ability to approve or deny the
redirected or rejected Jobs.
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The Pending Jobs’ report loads all redirected and rejected Jobs associated with
recommended Users and Phase, and gives the reporter the ability to approve or deny
a Job through Approve and Deny buttons. It has a Job Download facility if the
reporter needs to navigate the physical files of the pending Job; this may help in
approving or denying a Job. See figure 3.5.4

£ wWelcome mohammed.abuouda - Pending Jobs

Login  Yiews Help

System WorkFlow  Pending Jobs I Late Jobsl Isers Ratesl Repart Builderl

Pending Jobs Result count= 6

Title Path Job Status Submit User Submit Phase Recommended U. .. | Recommended P...

o8B L g=l| 00042730 jecte \Rashwan F o | Shaimaa Elfar Scanning
oot 3Ll dog g 00039530 Mada.Abdelfattah  [Processing Rirmon. Hanna Scanning
alp ol g g 00039422 Rejected Rimon.Hanna Scanning Auko Scanning
vov Lol Eygill g o] 00039433 Rejected Shaimaa. ali Processing hiayam. safwat Scanning
wlglg dgiy 00039435 Rejected Mada,Abdelfattah  |Processing ahmed, elfakharany (Scanning
vl i tdogliodl 88 00039431 Rejected sarah,hassan Processing Rimon.Hanna Scanning
4 I i
Export o Excel | Approve | Dowrload |
Refresh | Deny | Upload |

Fig. 3.5.4 Pending Jobs Report

Reporter should note that the definition of Pending Jobs in the Workflow’s report
differs from the one in the Pending Jobs’ report. The first includes three states
(Assign, Redirect and Reject). The second includes Redirected and Rejected Jobs
only.

3.5.3 Late Jobs

The Late Jobs’ report is a straightforward one; it simply shows the Jobs that are past
their Due Date. Every Checked-In Job in DAFv2 has a Due Date value. A Job should
not pass this value, otherwise it will be considered a late Job.
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4 welcome mohammed.abuouda - Late Jobs

Login  Yiews Help
System WorkFlow | Pending Jobs Lsers Rates | Repart Builder |
Lake Jobs Resulk count= 8776
Path Job Status User Phase ‘WorkSkation
gur aki £ f55ig Latin Caolored B i
Zwei antike Grabanlagen bei, .. 00000145 Assigned Latin Colored Books |B& - Manuscripk Heba Elboghdady  |(Qa-POF
sadat-3451-00014 0o00ss512 Finished Mews Papers Sadat manal. elhely Processing
sadat-3451-00016 00005514 Finished Mews Papers Sadat rianal, elhehs Processing
sadat-3451-00004 00005503 Assigned Mews Papers Sadat Rabab. Amin OCRing
sadat-3451-00005 00005510 Finished Mews Papers Sadat manal. elhely Processing
sadat-3451-00011 00005511 Assigned Mews Papers Sadat manal, elhelw Scanning
sadat-3451-00015 00005513 Finished Mews Papers Sadat manal. elhely Processing
sadat-3451-00019 00005515 Assigred Mews Papers Sadat Rabab. Amin OCRing
sadat-3451-00024 00005516 Finished Mews Papers Sadat manal, elhelw Processing
sadat-3451-00025 00005517 Assigned Mews Papers Sadat Eslam.Mesbah Processing
sadat-3451-00025 00005518 Finished Mews Papers Sadat rianal, elhehs Processing
sadat-3451-00036 0o00s519 Assigned Mews Papers Sadat Rirmon, samir Processing
sadat-3451-10000 00005521 Finished Mews Papers Sadat riaha. elsayed Processing
sadat-3541-00010 00005522 Assigned Mews Papers Sadat Auto Processing
Sadat {Gihan)-27497-4 00005523 Assigned Mews Papers Sadat Fabab. Amin OCRing
Sadat {Gihan)-27497-5 00005524 Assigred Mews Papers Sadat rianal, elhehs Processing
ol Aol g0 Ol 00005402 Finished Arabic Books EA op-xk Encoding & F
iy LE0 Gy $HLONE g 2ocen ) 00012523 Assigned Arabic Books B4 DLClient QA-PDF
g 19670 e 08 yan) 00013203 Assigred Arabic Books B4 DLClient Qa-PDF
iIu Frrela e A AONO AOOAT 207 | fcinred Arahic Rnke Fia Atk anT rnnuir'ﬂ
Export o Excel

Fig. 3.5.5 Late Jobs Report

Reporter can push late Jobs by changing Jobs’ due date or by raising Job priority
value (figure 3.5.6).
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T N |
~Job Infa:

Job I 5516

Title: fsadat-3451-00024]

DuelDate: £5-01-2007

Infaol: |

Infoz: |

Info3: |

Language: |.ﬁ.raI:|in: ;I

Lab: ﬂ

Priariky: 10

Batch: |5adat:Sadat 2007-01-08 ]|
Server: |sdaFw3k—h2IZII]3 ;I
Job Condition: |G|:u:u:| ;I
Job Type: |News Papers ;I
External IDs: Wigw External IDs |

|pdate | Close

Fig. 3.5.6 Change due date or priority

3.5.4 User Rates
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4 welcome mohammed.abuouda - Users Rates _ O] x| [

Login  Yiews Help
Syskem WorkFIowl Pending Jobsl Late Jobs Users Fates | Repart Builderl

Job Type Inrabic Books ;I

Fram: 23-07-2007

Ta: 23-08-2007

F# active Only I Books level User Mame Scanning Processing OA-Proc QiZRing ART Conversiol

Users Rates ahmed.mahrmoud 11545 20404 0 0
Dalia.Elnageib 0 i] 0 6934
dalia. kadous 1} 1] 0 37333
ernan.farag 11252 19426 0 0
Eslam.Mesbiah 2626 10514 0 0
Bassant,chanem 12674 28696 1] 1]
ahmed.wahba i} o 0 67340
elsafie, abdelaal 1} 1] 0 62703
Eriny., Said i} ] 0 0
Eman.Marndouh 35041 12423 0 0
Ahmed. Mosseir a a 0 33306
Avyat. Elhabashy 0 i] 0 32596
Cioaa,kamar a 0 1] 42286
Eslam.Elsayed i} ] 0 32373
Eslamn. Ammar i} o 0 0

et Rates I K | »
Export to Excel |

Fig. 3.5.7 User Rates (Pages Level)
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4 welcome mohammed.abuouda - Users Rates _ O] x| [

Login  Yiews Help
Syskem WorkFIowl Pending Jobsl Late Jobs Users Fates | Repart Builderl

Job Type Inrabic Books ;I

Frarm: 23-07-2007

Ta 25-08-2007 [+ Expand Repart

v active Only I Books level User Mame Scanning rew Scanning redo Pracessing new Processing redo

Users Rates ahmed. abdelazeem i} ] 0 i}
ahmed. adel i} o 0 i}
Ahmed, Elbravey 1] 0 0 1]
ahrmed. elfakharany 23 6 38 12
ahmed.helal 47 4 10z 17
Ahmed. Hussein A3 ] a0 22
ahmed.mahmaoud 39 5 63 [
Ahmed. Mosseir 1} 1] 0 1}
Aahmed.wahba a

A Ayt Elhabashy 0 i] 0 0

el el Biassart. Gharem 40 14 109 a9
Dalia.Elnageib 0 i] 0 0
dalia. kadous 1} 1] 0 1}
Coaa.kamar a 0 1] a
elsafie. abdelaal i} o 0 i}
Kl | i

| et Rates I

Export to Excel |

Fig. 3.5.8 User Rates (Books Level)

3.5.5 Report Builder

Reporting Manager gives the reporting User the ability to create custom reports
through Report Builder. It is primitive since it could have sophisticated report
building using all resources in DAFv2.

It covers mainly the most used resources (Collection, JobType, Language,... etc) and
also provides searching on JobStatus, i.e. User can build a report for searching
Finished Jobs.

Reporter User can choose his/her searching domain; Old Jobs, New Job or both.
He/she can also define the attributes that should appear in the customized report.
This attributes list is loaded from Attributes section in resource file; administrator
can add, delete or update attributes in this section.

Report builder detects the administrator and makes him/her able to write a direct
query to the database; this query is of Select type. Delete, Insert or Update queries
are prevented by code checks.
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Generated reports are saved into Report table as report name and query. They are
loaded if the user chooses Report builder tab and double clicks any of them. If User
chooses New Report button, he/she will be redirected to building report GUI

¥Welcome mohammed.abuouda - Report Builder

Login  YWiews Help

System WorkFlow | Pending Jobs | Late Jobs | Users Rates Report Builder

Reports
Report Marne Lser Mame Repott Dake Report Descripkion
Mikha Test Michael.Mashed 2007-01-28 10:00:30.0 Try ouk i
Helal Progress rarmi.rouchdi 2007-02-20 12:27:19.0
wiorkFlovy general rami.rouchdi 2007-02-26 12:15:13.0
Active Jobs Count Per Phase  [mohammed. abuauda 2007-02-26 14:25:06.0
Old Jobs Count Per Phase moharnmed, abuouda 2007-02-26 14:25:25.0
Active Jobs Pages Count Pe... mohammed, abuouda 2007-02-26 14:25:50.0
Cld Jobs Pages Count Per P... |moharimed. abuouda 2007-02-26 14:26:05.0
Dar Elhelal Progress mohammed, abuouda 2007-02-27 12:21:32.0 Direct Query
Dar Elhelal Progress (Barcod.. . jmohammed, abuouda 2007-02-27 12:22:41.0 Direct Query
Dat Elhelal Progress (serials ... moharmmed. abuouda 2007-02-27 12:23:22.0 Diirect Query
batch1zf3/2007 Sameh.Ghazal 2007-03-13 12:27:42.0
batch 12§3/2007 Sarneh.Ghazal 2007-03-13 12:54:46.0
all report 12/3/2006 Sameh.Ghazal 2007-03-15 18:47:05.0
EL Helal i 2007-05-07 11:10:57.0 Lists Jobs In the El Helal Job Type
alam El Benaa
Collections moharnrmed, abuouda 2007-06-20 15:24:20,0 Direct Query
Arabic books moharnmed. abuouda 2007-06-25 14:05:07.0
Tr books mohamed, yakout 2007-06-27 22:45:03.0 Direct Query
[5ISreport mohammed, abuouda 2007-07-31 10:48:51.0 Direct Query
i moharmmed. abuauda 2007-08-12 13:43:30.0 iz
| am Fl Rrniaa Taane 223 Mirharl.Mashed PONZ-NR-13 1N:17:12.0 | amn Fl Rrnaa Teane 22 I _ILI
4 L4
Mew Repork Delete Report

Fig. 3.5.9 Customized Reports
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4. \elcome mohammed.abuouda - Report Builder _ O] x| [

Login  Yiews Help

System WorkFIowl Pending Jobsl Late Jobsl Lsers Rates Feport Builder

Report Mame I Attributes [~ Batch Date =
[~ Direct Query [ Bakch Mame
Repart Description [~ Collection Mame
[ CaollectionCwner Mame
choose Job Skatus [T CollectionCwner Telephone
[T External IDType
Job Status IAII Jobs LI
™ ok Condition
Choose Criteria: ™ Job Creater
Title Contains: | [anp =] [ Job Date
[T ok Due Date
Job Type |any Job Type =l Jao =] [~ Job External ID
[~ Job Infol
Collection Ay Collection hd AND w =
I £ —I I —I ™ Job Infoz
Job Infa3
Language I.ﬁ.ny Language j IAND j BESR
[~ Job Path
[~ Job Priority LI
Job State Ay Skatus j Submit Cancel |

Fig. 3.5.10 Report Builder

3.6 Archiving Module

DAFv2 workflow uses Storage servers in downloadingploading Jobs (discussed in Phase
Manager). Ordinary workflow will eventually fill ugll space in these servers. Archiving data is
a solution for this problem; it also offers the oppinity to save data into external Medias and to
retrieve data from this media in the future.

Logically, archiving solves the space problem hyrgj the archiver the ability t6heck Out
Jobs, which means removing the physical files efdhecked out Jobs from Storage Server.
DAFv2 prevents checking a Job out unless it wakiaed.

Technically, archiving process’ input is the BaclRimse’s output, in other words, Backup
Phase is responsible of zipping and versioningltiefolder (Job can get more than one
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version). Archiver seeks every backed up versiokthose that have not been archived before
and marks them as ready to archive.

Already Archived Versions

Backup Server

Not Archiver Versions Archiver

Figure 3.6.1

Versions’ Separations (Already archived or Not aretl) is done using database logic; it does
not depend on physical files’ separation; this Wwéldiscussed in details later.

Referring to Job Type and Media Type relation (Adliianager Module), a Job Type can be
defined to be archived on multiple Media Typessthall versions produced for every Job
belonging to this Job Type must be archived onetthdadia Types.

This can be represented as a 2D matrix. Checlotteving example:

Jobs X and Y belong to Job Type JT1; JT1 is deftodok archived on Tapes and CDs. Backup
Phase has ran twice on X lifecycle (2 differentsians), and once on Y (only one version).The
process now is handled by the archiver who wiltlteofollowing;

1. Decide which versions have been archived (it wéld/no results)
2. Start archiving X version 1, version 2 and Y venslg on CDs.
3. Start archiving the 3 versions on Tapes.
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Job Version CD Tape
X_versionl N \
X_version2 N N
Y_versionl N N

Figure 3.6.2

Archive processing needs human interaction; Arcigvynanager forms physical folders on
logged on User’s working directory and waits foe thser's confirmation that he/she has written
this folder to the media correctly through mediaeir.

Checking a Job out requires that the Job has amatyearchiving matrix; all versions must be
marked as archived on dedicated media.

Summarizing all, Archiving Manager helps archivldger by showing Jobs Versions that have
not been archived before, forms Physical foldetUsar working directory and awaits User's
confirmation to mark these versions as archived.

Archiving Manager has 3 modules: Archiver, Confitima and Check Out module. We will go
through each of them in the following sections.

3.6.1 Archiver

Archiver carries out the archiving process coréeltides which Jobs Versions need to be
archived and on which Media, marks versions asiwadhhelps User to form media and creates
media physical folder on working directory, waitifug the User to take action.

Understating Archiver functionalities requires somoacepts clarification:
3.6.1.1 Media Type and Media relation

A Media is one Instance of Media Type; it s distiistped by Barcode, which is a unique value.
For example, a CD Media type may has multiple QBedias), each of them may have a
different barcode.
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MediaType Media

PK [MT_ID PK | Media_ID
MT_Name < | Media_BarCode
MT_Size Media_Location
MT_TimeStamp Media_DelConfirm
Storage ID Media_TimeStamp
MT_Abbreviation
MT_LastBarcode

Figure 3.6.1.1
3.6.1.2 Barcoding

Generating a new barcode requires checking thdidheode is totally unigue and taking
concurrent connections in consideration. When Amhissues a decision creating new Media,
DAFv2 does the following

1. Defines the issued Media Type

2. Locks Media Type table (for concurrency)

3. Reads the last Barcode value that was saved inthaVig/pe table
(MT_LastBarcode attribute)

4. Creates a Media item with this barcode in Medidetab

5. Increments MT_LastBarcode value to be MT _LastBagedd

6. Unlocks Media Type table
Online Storage Barcoding is different; Online Sggralepends on having huge storage, then
there is no need to create more than one instdnidedias. Unless the Online Storage was
changed, this is detected by changing Online SeolagThe link between MediaType and
Storage tables comes through Storage_ID value hwhiilized with Online Storage only,
archive checks Storage IP or Name on issuing nediddéf this IP differs from previous Online
Storage, then Archiver will create a new Mediaanse with these details; otherwise it will
return the current Media of Online Storage. Théfeing are the steps of Online Storage
barcoding:

1. Check If Media Type =1 (Online Storage)

2. Get Barcode of last created Media instance of @ritorage’s Meda Type

3. Get the current IP or machine Name of Online Swthgough joining Storage
and Media Type tables on Storage_ID link, where isldype ID is online
Storage (ID=1)

4. Compare Values from step 2 and 3; if both are exen do not create new

Media instance, instead create Media instance adth from step 3
It should be noted that Media barcode with Onliter&ye will be the Storage IP or machine
name.
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3.6.1.3 Data Source

As shown in figure 3.6.1, Archiver input is the put of Backup Phase. All backed up files must
pass — one time at least- through the archivemifer avoids Duplicates according to Choosing
Criteria logic.

3.6.1.4 Choosing Criteria

Archiver depends totally on Backup Phase sinceitsisource and it fires up building Archiving
matrix for every backed up Job versions. Once &Ba®hase finishs backing up a Job and
forms a version of this Job, Archiver applies ois thob two actions

1. Defines which Media Types this version should bitem on according to JobType—
MediaType relation (revise Job Type — Admin Manadgedule).
2. Build up the Archiving Matrix for the backed up J@lgure 3.6.2)

Once the archiving process is started, Archiveckseip the Archiving Matrix and avoids all
selected boxes. It seeks unmarked entries andd=reghen as source.

The following example may help: a Job belongs dola Type that should be archived on CDs
and Online Storage. Backup Phase produced twooverén the Job lifecycle. Archiving User
decides to archive on CD. Archiver will do the foalling

1. Builds up an archiving matrix
Job Version CD Online Storage

versionl

version2

2. Itfinds that versionl is not archived, so, archivend mark its entry.

Job Version CD Online Storage
versionl N
version2

3. If Archiving User continues archiving on CDs, Areéi will exclude all marked entries
and introduce unmarked ones. It will choose veiand mark it.

Job Version CD Online Storage
versionl N
version2 N

4. Archiver will not find any unmarked entries for¢hiob to archive on CDs, its archiving
matrix is full
5. Same process will be applied when archiving on@ngtorage
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Technically, Archiver chooses as follow
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1. Selects all finished backup entries from Transattig table

Gets all Archived Entries on the specified Medigp@y

Excludes all finished backup entries from alreasthaved ones

Introduces the excluded list as ready to archiste(Viersions list).

For every entry of this list, archiver inserts grin Job_Media table if the selected
version is archived on selected Media. This stekamahe selected version belong to the
list that comes from Step 2 and hence guaranteg¢shis version will not be one of Step
3 list if the same Media was chosen.

ok~ wn

Record inserted in Job_Media table refers to Ba@atpy (Job’s Version) and Media ID
(instance of Media Type). Backup entry is Trangaudtdg entry (for active Jobs) or
OldTransactionLog entry (for old Jobs). See arctg\dschema in figure 3.6.1.2

Workstation
PK | Wrkst_ID
Wrkst_Name
Wrkst_Location
Wrks_AnyPhase Media
Wrkst_Comment :
0s_ID PK | Media_ID Job_Media
Wrkst_WorkingDirectory i PK,FK2 | Media_ID
Wrkst_lsActive Media_BarCode @ pKFK1 [TL_ID
Wrkst_TimeStamp Media_Location
Media_DelConfirm Job_Media_TimeStamp
Media_TimeStamp
User_ID
Wrkst_ID
Workstation_MediaType i TransactionLog OldTransactionLog
PK,FK1 | Wrkst_ID
’ SrnE e PK |TL_ID
Job_ID
— Job_ID
PK_|MTID Phase_ID Phase_ID
User_ID 0
— User_ID
pT-Name Wrkst_ID Wrkst_ID
MT_SlIZe JS_lD Js ID—
MT_TimeStamp TL_Date OTL Date
Storage FK1 ;t'?r:%i_m' " TL_NoOfFiles OTL NoOfFiles
T —Abbreviation TL_StatusData -
PK | Storage ID MT_LastBarcode — OTL_Status_Data
Path
UserName
PassWord JobTvoe
Storage_TimeStamp JobType_MediaType yP
- PK |JT_ID
PK,FK2 | MT_ID N
PK,FK1 | JT_ID JT_Name
JT_LifeTime
JT_Description
JT_NamingConvention
JT_TimeStamp
Figure 3.6.1.2
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3.6.1.5 Concurrent Archiving processes
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Archiving Module supports concurrent archiving msses; one or more can archive
simultaneously. Archiver simply checks if the s&elcversions are currently in process with
anther archiver or not, if there is a single inteted version, it notifies the User and refreshes t
GUI since this anomaly can be done if the User adm¢sefresh the ready to archive list.

For Example User U1 and U2 Open Archiver GUI favhile ( and do not refresh it). U1 starts
archiving and, after a small period of time, U2tstarchiving also on the not refreshed list and
he/she chooses versions used by U1. DAFv2 appiiesks on this list and finds that U2'’s list
has currently intersected versions with the otheerUist (U1). DAFv2 will notify U2 to select
another set of version and will reload Ready tohive list.

3.6.1.6 Archiving Scenario

After making concepts and criteria clear, it isdito introduce the Archiving process or
scenarios. First of all, Admin defines for each Jgbpe its archiving Media Type from Admin
Manager Module. Using Archiver Manager (Figure B.®), User chooses which Media Type
he/she needs to work on and the Archiving procédegin:

1. Archiver will validate if the current Workstatiorac do the Archiving process for the
selected Media Type or not (Workstation_MediaTygation). If yes, it will continue.lIf
otherwise, it will halt.

2. Archiver loads all Job versions that can be arahiwe the selected Media Type (see
Choosing Criteria)

3. User can select versions to be archived or even Elest Fit option to facilitate selecting
process

4. User may find help in Size progress bar. Whils iblue, this means it's safe to form Media
that does not pass its size (If size exceeds tltanseze, the archiving for all the selected
Jobs will not be done).

5. Clicks on Archive button, Archiver will generateméledia instance (see Barcoding)

6. Archiver checks if all the selected versions tdare have not been archived before on the
same media (except if the media is Online Storage).

7. All the selected versions are inserted into thalkedée Job_Medi a t abl e) inone
transaction

8. Archiver will form Physical folder on working dirtary for the logged in User. This folder
name will be the Media barcode.

9. Starts downloading all selected versions from thekbp server into the formed folder

10. Every downloaded entry will be marked as archivedhis Media temporary waiting for a
confirmation (will be discussed later). And hencéding up archiving matrix

3.6.1.7 First Fit Algorithm
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Archiver facilitates selecting Jobs’ versions adang to their size, using First Fit algorithm,
which iterates an all versions in Ready to ArcHiseand selects versions that have
accumulative size less than total Media size.

Once it finds a version that has an accumulatixe greater that total Media size, it neglects it
and tries to find another one that has a posit@it to this version in Ready to Archive list.

3.6.1.8 Command Line Archiver

DAFv2 supports command line functions in orderuatoanate processes using scripts and
batches. The archiving process can be automatad 8&irt_Archiving andFinish_Archiving
commands.

Start_Archivingneeds 2 arguments to start working; Media TypeJaii$ versions’ count to
download, i.e. the commaiava —jar DAFv2 Start Archiving 1 /8will create instance of
Media Type with ID 1 and download 8 versions o3 f{iedia. It can be algava —jar DAFv2
Start_Archiving 1 /all,which will download all versions on this Medfatart_Archivingforms
the Media according to threshold value saved irRésourceFile this value is a percentage of
total Media Type’s size. If Media Type size = 708 nd threshold value = 80 %,
Start_Archivingwill discard Media forming until the total downlded versions’ size pass 560
MB (80%).

Finish_Archiving takes 3 arguments to finish (confirm) archivingqess, i.ejava —jar DAFv2
Finish_Archiving CD000102 15 ill finish version 1 of Job 15 in Media with baiae
CD000102.
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Welcome mohammed.abuouda - Archiver Manager

Login  Yiews Help

Archiver I archived and Active | Canfirm Media |

Media Type IDVD LI All Jobs =90 Selected Jobs= 85
Media Size(ME): 4400.0
Jaobs to archive: [~ Firsk Fit Clear |
¥ 00021764_vz B

[ 00034102 _vz2
[ 00038937 vl
[~ 00033993_v1
[ 00041897 _v1
[¥ 00041917 w1
[ 00041930_v1
[ 00041939_v1
[ 00041976 _v1
[# o0o42014 w1
[ 00042023_v1
[ 00042025 _v1

— =
L |

Archive | Size(MB):  3034.904
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Figure 3.6.1.3
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3.6.2 Confirmation

Archiving process ends with forming Media foldertbie working directory. On finishing Jobs
versions downloading, first level of confirmatiorllvioe fired, which is “Confirm Jobs versions
on Media”. Figure 3.6.2.1

Confirm Jobs versions on Media is the first confition level (out of 2). It helps the archiving
User in answering the question “Are these verswnat | need to archive on this Media?”. If the
User confirms that the archived versions reallysgmocorrectly to be archived on this Media
type, then he/she must click on Confirm buttoneoilise he/she can discard Media totally by
clicking on Discard button.

Discarding Media deletes Media Physical folder fritv@ working directory and unmarks all
versions’ entries (deletes all entries form Job_isl¢able related to the delete Media).

Burning or writing the formed Media folder on theeta needs human interaction; he/she
should do the writing process outside DAFv2, thefshe must confirm that the Media folder is
written successfully on the physical Media (CD, @apVD, or otherwise). This is the second
level of confirmation; it can be done through ComfiMedia tab (Figure 3.6.2.2)

Archiving versions on Online Storage requires fiesel of confirmation; second level of
confirmation is done implicitly. The versions aneved directly to Online Storage through FTP
service. If this movement is done successfully aithany failure, then the versions are
confirmed on Online Storage; otherwise, rollbadstversions. Thus, second level of
confirmation is done implicitly.
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Confirm Jobs on Media

BarCode: TPOOO120
Jobs to be confirmed

Result count= 3
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3

Job Title
oot b 0 el g g |

1

Job Wersion

Folder Marme
00023821 _wl

wod A pd sl g

1

00023305 _v1

ceds b pblgill oo ol Sy

1

Q0023505 _v1

Zonfirm

| |

Discard Media

Figure 3.6.2.1
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£ Welcome mohammed.abuouda - Confirm Media |Z||E|E|

Login  Wiews Help

Archiver | Archived and F\ctive| Confirm Media |

IMedias need a confirmation ] Select all Resulk count= 1

Canfirm BarCode

COO03714

Confirm ] [ Discard Media ]

Figure 3.6.2.2

3.6.3 Check out

Job lifecycle ends with archiving all its versias dedicated Media Types, in other words, if the
Archiving matrix is full. Checking a Job out retes two conditions

a. That the Job be in inactive state

b. That the Job’s Archiving matrix is full
First condition means that the Job is in a finisBadkup phase state. Any other state will be
considered as an active state.

Actions associated with Checking out a Job are

1. Moving Job’s entries from TransactionLog table tdTansactionLog table.
2. Deleting Job's folder from Storage Server
3. Deleting all Job’s versions from Backup Server
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Forced Check out

Jobs that have not satisfied the first conditiothim Check Out process cannot ever be checked
out, Jobs, however, that have not satisfied therstone can be. User can use Forced Check
Out option if the Archiving matrix is not full, bahis action is not preferable, since Job’s
versions are not archived correctly on all dedidatiedia Types.
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4. SYSTEM HANDLERS

4.1 Authentication and Authorization Handler

All the provided interfaces and services of thet@mysare accessible through an authentication
and authorization handler. This handler is resgmeadior customizing the application interface
for the logged in User. Moreover, it authorizesheaction or request submitted by User.

4.2 XML Phases Handler

The XML Phases Definition Handler is responsible iiaterpreting and applying the XML
definition of the Phases. Each Phase has its owrl ¥Mases Definition, specifying the
prerequisites and actions that need to be donedafu after each Phase. The XML definition
contains two main sections; Pre-Phase and PosePEash of these sections is composed of
three subsections; Physical, Database and RefteCtdi.

All XML operations are done using a simple XML H#edthat parses XML files called
Xm Handl er. This class parses the XML files and adjusts theodimg if necessary. Please
refer to the JavaDoc section for the XMLHandlessla

XMLHandler

+getNode(in query string)

-uses

.

Phase
Defintion

o Physical section: In the Pre-Phase section, thesiBdlysection allows to describe the
necessary folders and files structure requiredtaat svork in the Phase and which of
them should be copied to the client’s working folte execute the Phase. For example,
it is possible to say that the OCR Phase can aot shless there are OTIFF folder with
TIFF files and PTIFF folder with TIFF files on thmain file server. Only the PTIFF
folder is required to be copied from the file sengethe client’'s working folder to do the
OCR Phase. In the Post-Phase section, the Physicdion allows to describe the
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necessary files and folders structure requirectopiete the Phase. It also defines which
of the folders and files should return to the fikrver. For example, when finishing the
Processing Phase there should be a PTIFF folderawitumber of TIFF files equal to the

ones in the OTIFF folder.

o Database section: It is usually used in the Poas®lsection. It allows to define the
structure of database information that should Havstted after finishing the Phase. It
contains listing and naming for the fields thatwiddoe filled by the operator during his
work in the Phase. This fields are saved as XML, teith the Phase information in the
transaction log for reference and query later u¥iRgth.

o Reflection Call section: In this section, DWMS alto specify the Java function that
should be executed either in the Pre-Phase or F@ste. The function can start any
process including files management, data entrypia@ or encoding the files. In this
section, it is possible to write the necessary ctmdéngest the objects in the digital
document repository

The following is an example of an OCR Phase didini

<Phase Nane="Book Arabic OCR'>

</ Phase>

<Pr ePhase>
<Physi cal Myde="UnRestricted">
<Fol der Nane="OIl FF" Create="fal se"
ToDesti nati on="fal se" NewNane="OTI FF"
Mode="Restircted">
<File Name="Original Files" Type="tif" Count="+"
ToDestinati on="fal se" Conpare=""/>
</ Fol der >

</ Physi cal >
</ PrePhase>
<Post Phase>
<Physi cal Mde="UnRestricted">
<Fol der Name="TXT" Create="fal se"
ToDesti nati on="true" NewNane="TXT"
Mode="Restircted">
<Fil e Name="" Type="frf" Count="1"
ToDestinati on="true" Conpare=""/>
<Fil e Nane="" Type="art" Count="1"
ToDesti nati on="true" Conpare=""/>
</ Fol der >
</ Physi cal >
<Dat abase>
<Fi el d Nanme="Font" Di spl ayNane="Font Famly: " />
<Fi el d Nanme="LrnPage" D splayName="Learn Page : "/>

</ Dat abase>
<Refl ectionCall Method="packageNane. doSonet hi ng" />
</ Post Phase>

In the diagram XYZ you will find the Objects intdweh the XML Phase definitions is mapped.
This map is done using the XML Phases Handler. AtaseDef object maps to the root of the
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XML definition. It contains 2Seni PhaseDef s one for the Pre-Phase and the other for the Post-
Phase. EachSeni PhaseDef may contain any of the 3 sections mentioned above
(Dat abaseDef, ReflectionDef and Physical Def). A DatabaseDef is a set of

Dat abaseEl enent s. EachDat abaseEl enent has a name, a display name, a default value, a
mandatory status, and a list of predefined vataeshoose from (used in the Ul as a dropdown
list). The values are saved in the Database, inStlatusDef XML string in the Databaselnfo
section for the Done entry in the transaction logthe specified Phase.

The Ref | ecti onDef contains the path for the ReflectionCall methoatat while performing

the Phase Actions. It should be a fully qualifyimgme (the namespace.classname.methodname).

All reflection calls have one parameter only, whiglthe JobID.

The Physi cal Def section, describes the physical actions and chiecke done. Some of the
attributes are used only for checks, others folioast A Physical Def contain many
Physi cal El enent s . EachPhysi cal El enent can either be afileF{( | eEl enent) or a folder
(Fol der El enent ).

A Fol der El enent may contain anothethysi cal El enent . The folder Fol der El enent has

a name, which is current name in the source logaiad a newName, which is his name in the
destination location (If the 2 names are not thaesthen the folder is copied into a new name).
The toDestination property indicates whether itdicbe copied or not. The mode property is
either restricted (allows only defined files ordet within this folder) or unrestricted (allows at

least the defined files and folders).

A Fil eEl enent describes a set of files with the same propertieshFi | eEl enent could
have a name to be able to compare with later ore Tbmpare takes a value another
Fi | eEl ement name to compare with. The compare is done basethetile count only, it
compares the first files from the server and thmsd one from the client Working Folder. This
check was added to prevent intentional or accidéitéa loss. The type property maintains the
extension of the file set each file set can haviy one extension or type. The toDestination
property indicates whether to copy the folder freource to destination or not (from server to
client in the pre-phase and from client to servethie post-phase). And finally the count flag is
used to make sure that the files has a count (afigrcount, + 1 or more, and any other number
for that specific number).
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PhaseDef -Throws «exception»
+defintior PhaseDefinitionException
1
2
SemiPhaseDef
1
1 1 1
DatabaseDef ReflectionDef PhysicalDef
-elements -method  string -mode  string
+getElements() : DatabaseElement -elements PhysicalElement
+getElements()
i +getSubFolders()
+getSubFiles()
+toFolderElement()
DatabaseElement
-name string 1
-displayName string .
-defaultValue string
-mandatory boo
-predefinedValues string PhysicalElement

'3 *createElement()

FolderElement

FileElement

+name string
+newName string
+toDestination boo

+name string
+type string
+couni string
+toDestination boo

+mode string
g +create string
+addChild()
+getChildren()
+getSubFolders()
+getSubFiles()

Diagram XYZ

+compare string

4.3 Files and FTP Handler

The File Handler component is used by the XML Digfin Handler to manage the file copying
and movement. It is responsible for the necessaR tkandling with the file server and local file
handling for the clients.
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File handler is responsible for handling files doldlers(e.g. downloading, uploading, creating,

deleting and getting file and folder informatiofjle handler handles requests belonging to the
local file system and handles requests regardingote machines using File Transfer

Protocol(FTP) . The following class diagram illades the classes involved in this handler
module and the relationships between them.

This class also reduces client-subsystem coupling € ¢
when we change the FTP library all what we need to dc
is to configure the Fagade objec’ (FTPFileHandler )
with different subsystem objects To ize the
facade simply replace one or more of its subsysterr
objects. (Fagade GOF95)

FileHandler

Fagade object for al
javz io file classes

FileHandlerFTPImpl!

- FTPFileHandler

Theses Z classes are

+AddObservei (in Observer c)

Uses L

v

Adapter classes
(Adapter GOF9E)

Uses LocalFileHandler

FileHandlerLocallmp|

Adaptee AN

. «interfacex
- java util Observer

java util Observable Notifies
—
+ notifyObservers (in Object arc)
#setChanged(
Tt was created t

enable an externa
access of the
setChanged methoc

FileHandlerObservable

l—

+setChanged(

A

+update (in Observable o in Object arg,

FileHandlerObserver

+update (in Observable ¢ in Object arc)

+update (in Observable ¢ in FileHandlerObservedObject FHOE)

T

ConsoleFileHandlerObserver

+update (in Observable ¢ in FileHandlerObservedObject FHOE)

| Fagade Object for
all FTP classes in
y the systenr
FTPFileHandler -

+AddObserver (in Observer c)

Uses l

1

FTPThreadsPoo

\Uses +getThreac() FTPThreac

1

com enterprisedi net ftp FTPClient

ProgressDialog

+update (in Observable ¢ in FileHandlerObservedObject FHOE)

java lang Thread

+run(

5

Uses\ FTPThread

-operatior

+ AssignDelete(in String remoteFilePatt)

+run(

+ AssignGeil(in String localFilePath String remoteFilePath)
+ AssignPut(in String localFilePath String remoteFilePath)

Remote File Handling
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The previous class diagram illustrates the clagsedved in implementing remote file handling.
We used entrerprised.net.ftp FTP library. The desigplies various design patterns which
allows for the flexibility and usability of systealasses. FileHandlerFTPImpl is an adapter class
to adapt the interface provided by FTPFileHandlass with the one expected by the clients of
FileHandler abstract class. FTPFileHandler is aaBaglass for all FTP classes in the system.
Most of the file handling operation are done VWigetids to allow multiple file manipulation.

To allow monitoring of the status of file handlimgeration graphically or in consol (e.qg. the
name of transferred files, and a progress bardaate how much left), we apply an observer
pattern, as we shown in the previous class diagrams

The following communication diagram illustrates hewe add the observers to the observable
object, and the creation of thread pool that hdldsthreads that handle file operation.

: AddObserver(observer) 1: AddObserver(observer) 1.1: add(observer)
<<meta class>> — <<meta class>> ok Arrl
FileHandlerFTPImpl FTPFileHandler
1: create(hostname, username, 1.1: create(hostN_ame, use_rName,
:create 000000 password, poolSize); password, poolSize - 1, this)
— — —
:FileHandlerFTPImpl :FTPFileHandler

—»
1.2: * addObserver(observer)
0

Add Pre Assigned [\
observers

The following sequence diagram illustrates the agenof downloading a folder from a remote
machine. As depicted after finishing the downlogération we compare the source folder with
the copied one and delete the copied folder iftihe folders do not match. We perform the
comparison also in the case of uploading a folder.

:FTPThreadsPool
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:Fi .
FileHandlerFTPImpl -FTPFileHandler

I
|
|
downloadFolder }

return true

—_———P
| getFolder
e EEEE—
1
T

opt } [destination folder name
| exist]
| |
alt ‘ [over:write]
} ref Delete the destination folder
! and make a new one
I R o
|
} return false [el‘se]
| |
| |
| |
| |
| |
| |
3 :
} ref getSubFolder (localFolderPath
} ,remoteFolderPath)
| T
: |
} ref compareFolder (localFolderPath
} , remoteFolderPath)
|
1 1
T T
alt } [The two folders match]

|
|
I
|
|
|

ref ' Delete the unsuccessfully copied folder

|
|
|
\
|
|
\
|
|
\
} return false
|
|
|
|
|
|
\
|
\

The following sequence diagram continue illustraiine download operation for a folder, which
is referenced in the previous sequence diagramubEtider. As depicted, the downloaded
folder is a recursive one, which means that if éheme subfolders inside the source folder, they
will be also copied.
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sd getSubFolder (localFolderPath, remoteFolderPath), )
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:FTPFileHandler

I
|

ref ) getFolderContents
|

—
loo For each item in the folder
| foop | ]

|
1
alt ) [File]

ref / getSingleFile(localFilePath
, remoteFilePath)

|
|subFolder]

|
ref getSubFolder (localFolderPath,
remoteFolderPath,

The following sequence diagram illustrates the adento download one file and how we use
threads to fetch multiple files simultaneously, @hiis referenced in the previous seguence
diagram getSingleFile. As depicted in the abovessldiagram, the FTPThread uses the FTP
class library FTPClient to perform the file handlioperation.
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sd getSingleFile(localFilePath, remoteFilePath })

:FTPFileHandler :FTPThreadsPool :FTPThread

I I I
| | |
| | |
| | |
| | |
| | |
ftpThread= getThread() ref
P

getThread ()

[ [
AssignGet (localFilePath, remoteFilePath); }
i

ref

The following activity diagram shows how we geheetd from the thread pool. This diagram is
referenced in the previous sequence diagram, gedthr
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ad getThread () )

[freeThreads.size > 0]

-

[freeThreads.size = 0]

[else]

[freeThreads.size + usedThreads.size

< poolSize]
Wait till another
thread finish
Create FTPClient
and configure it
Get the next Free
Thread
:FTPClient

we will configure the FTPThread with!
the FTPClient object and the

Observable object(FTPFileHandler)
Remove from the free passed to the FTPThreadsPool when
Thread list created .| Create FTPTherad
and configure it

-

:FTPThread

{Add to the used thread Iist}

®

The following sequence diagram illustrates how #EPThread handles file operations(
download, upload, and delete) using the FTP clbssri FTPClient.

It also shows how the FTPThread changes the stdle @bservable object, and in turn notifies
the observers’ objects to update their statesfleatehe status of file handling operations.
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Local File Handling

The previous class diagram illustrates the claBsasived in implementing local file handling.
We used java.io file classes in the standard Jiéwary. The design also applies two design
patterns which allows for the flexibility and ushilyi of system classes. FileHandlerLocallmpl is
an adapter class to adapt the interface providddobwlFileHandler class with the one expected
by the clients of FileHandler abstract class. LBdaHandler is a Facade class for all java.io file
classes in the system. Unlike remote file handhwg did not used threads.
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4.4 Database Handler

DAFv2 logic is implemented and saved into storedcpdures and functions, there is not any
single query passed to the database without caiioged Procedure. Going after this technique
was for security and code flexibility reasons.

Logic’s security is applied into DAFv2 by embeddiihgnside database’s stored procedures and
functions and creating database users have no ggom$ except executing stored procedures
and functions. Thus, users cannot hack the logicesithey cannot insert, delete or update
permissions.

This technique helps also in making DAFv2 flexibifea DAFv2 developer decides to change
some logic, he/she need not modify the Java codegad, he/she will modify the effected stored
procedures or functions and rebuild them. Defigjtéhis scenario is valid for code’s segments
that need nothing but database changes. In othetswdevelopers need to modify and rebuild
the Java code if the changes are related to GUkgample).

Once the developer decides to get or set valudeidatabase, he/she must do the following;
a. Decide which stored procedure he/she will use
b. Prepare arguments’ list for this procedure
c. Get database connection
d

Pass storage procedure and arguments list to thbodhehat execute the store
procedures.

e. Receive the result data, if it exists.

It should be mentioned that these steps are enedpduinside DAFv2 Entities (Revise
administrator Module). Some functionalities, howeware not covered in System Entities. In
such cases, applying preceding steps will be theiso.

4.4.1 Singletoon Connection

DAFv2 has at most a single live connection all aytem modules, this is to reduce connection
numbers and server management overhead. Singletorection are implemented by declaring
the connection constructor as a private one anatiogea static method for getting the default
connection. This function checks if the connectisnalive or not; if not, it creates a new
connection instance and considers it as the defaok (Review JavaDoc file, class
org.bibalex.daf.handlers.dbhandler.DBConnection).

4.4.2 OperationIinfo Object

Executing a select statement in a procedure ottifumceturns a result set that can be saved into
result set object (JDBC). The retrieved data n¢ed® saved into some data structure; simply, it
can be saved in array of objects, where every thjeps to a single row.
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Operationinfo object is our data structure whichsvimiilt over result set object. It has two
attributes;

a. isValid

b. result

isValid attribute is a Boolean file that indicateperation success; it will be “True” if the
database operation is executed successfully, oiseitwill be “False”.

Result attribute is responsible of data savingadtepts any object structure. DAFv2 passes
DataTable structure to the result object. DataTabla Vector of Objects structure; it reads
values from the result set rows, forms new objectss, and inserts the formed objects into
Vector, which builds eventually the DataTable itsélccessing elements in DataTable object
can be done using two ways:

a. Determine Row and Column index
b. Determine Row index and Column name

Check the following example;

Operationlnfo oprinf = new Operationlnfo();
JobType j obType = new JobType();
Dat aTabl e dt = new Dat aTabl e();
oprlinf = jobType.l ocadAll ();
if (oprinf.isValid()) {
dt= (DataTable) oprinf.result();
int JTID = Integer. parsel nt(dt.getVal ueAt(0, 0).toString());

XNoURLWNE

Fig. 4.4.1 Operationinfo Example

Lines 1, 2 and 3 initialize Opertioninfo, JobTyp#iyy and DataTable objects.

Line4 executes loadAll method in JobType entity,ichihgets all Job Types in DAFv2. This
method returns Operationinfo object.

Line5 checks if the returned object is valid or.not

Line6 casts Operationinfo result object into Data€abject.

Line7 reads value from the DataTable (location @®J parses it into integer. This line can be
written as

int JTID = Integer. parseln{dt.getValueAt(0, “JT_ID").toString());

Where “JT_ID” is the column name maps to column O.

All methods interacting with database have to prepagument list and choose stored procedure
then forward them all to executeProcedure methd8iG@nnection class), which returns always
an Operationinfo object (isValid value + DataTalddue).

The User who is calling a method interacting wittatbase and receiving the Operationinfo has
to check isValid value at first to make sure operatvas executed successfully (Fig. 4.4.1).
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