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Chapter 1

1. Introduction

In today’s ever-changing world of technology anfibimation, a growing number
of organizations and universities seek to storetaliglocuments in an online,
easily accessible manner. This is possible by bsiwig and maintaining a
“Digital Library” in the institution. These “DigifaLibrary” Repositories can be
powerful systems that allow institutions to stored amaintain their digital
documents and allow interaction and collaboratiomoag users in the

organizations.

There are number of digital library software avalgain “Open Source” as well as
in “Proprietary format”. Before selecting any dajitlibrary software it is
mandatory to plan and define specifications for 6Digital Library”, and
accordingly we can select software required tocbuip a Digital Repository,
which meets our requirements both technically antttionally. In other words
before implementing or using any software, its estiae testing is very much

necessary.

In this project, testing of DSpace digital libragftware is undertaken. Before we
see the detailed picture of technical and functidesating of DSpace, it is
important to lay a common understanding or conaépboftware Testing and

DSpace overview.

1.1 Software Testing

Software Testing is the most important part ofwafe development process. It is
necessary to test software in order to developdatider a good, reliable and bug

free software solution.
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Software Testing can be defined as an “activityt thalps in finding out
bugs/defects/errors in a software system underldewvent, in order to provide a

bug free and reliable system/solution to the custdm

In other words, we can consider an example as:cagppou are a good cook and
are expecting some guests at dinner. You startmgakinner; you make few very
very delicious dishes (off-course, those which wpineady know how to make).
And finally, when you are about to finish making ttishes, you ask someone (or
you vyourself) to check if everything is fine andetd is no extra
salt/chili/anything, which if is not in balance,nceuin your evening (This is what
called TESTING').

This procedure you follow in order to make it stinat you do not serve your
guests something that is not tasty! Otherwise ymlliar will go down and you

will regret over your failure!

Software testing is both a discipline and a process. Though soéwesting is part
of the software development process, it shouldoeotonsidered part of software
development. It is a separate discipline from safewdevelopment. Software
development is the process of coding functionaldymeet defined end-user
needs. Software testing is an iterative proces®tf validating functionality. The

iterative process of software testing consists of:

Designing tests
Executing tests
Identifying problems
Getting problems fixed

The objective of software testing is to find probke and fix them to improve
quality. Software testing typically represents 4@¥a software development
budget. Testing is the process of uncovering ewdenf flaws and fixing these
flaws in software systems. Flaws may result frommiowes reasons such as
mistakes, misunderstandings, and omissions ocgurduaring any phase of



Introduction Chapter 1

software development. Testing allows mitigating twafe risks. Testing is
conducted according to a test plan, which is mdfecevely driven by the
specific risks faced by the system. The risks deitee what type of tests, needs to
be conducted. The test plan determines how muctingess needed or is
acceptable from a business perspective. Testinginsmone of the most costly
and challenging aspects of the software developmpesdess. From a business
perspective, there is an optimum level of testwigich is acceptable. Beyond the
optimum level, testing becomes less cost-effectbatause the cost of testing

simply exceeds the gains obtained from the defistiscted.

1.2 DSpace Overview

DSpace www.dspace.orgis a Digital Repository Software, created as iatjo

project between MIT Libraries and the Hewlett-Padk&ompany, and publicly

released in November 2002 as Open-Source Software.

The DSpace Digital Repository software is freelyailable as open-source

software from SourceForgewfw.sourceforge.net/projects/dspacender the

terms of the BSD distribution license. Open-sowgaftware DSpace is available
for anyone to download and run at any type of ingtn, organization, or

company (or even just an individual). Users are allbowed to modify DSpace to
meet an organization's specific needs. The spdeifios of use are described in

the BSD distribution license.

DSpace is one of the open source software platftonstore, manage and
distribute the collections in digital format. Asugh of the world's content is now
being developed and disseminated in digital forrinet,DSpace software supports
next-generation digital archiving that is more panent and shareable than
current analog archives. DSpace can support a vddety of artifacts, including
books, theses, and 3D digital scans of objectstogjnaphs, film, video, research
data sets and other forms of content.



Introduction Chapter 1

DSpace was developed in response to expressedyfaedds for an easy-to-use,
dependable service that could manage, host, pessand distribute faculty
materials in digital formats. It offers faculty tlaelvantages and convenience of
web-based submission and dissemination. DSpacac@mmodate a variety of

genres like: (documents, datasets, and imagesjoamats like: (txt, pdf, doc, and

jpeg).

It manages and distributes digital items, made fugigntal files (or "bitstreams”)
and allows for the creation, indexing, and seargloh associated metadata to
locate and retrieve the items. It is also desigt@dsupport the long-term

preservation of the digital material stored in tepository.

« For the user, it enables easy remote access anability to search and
read DSpace items from one location: the World VWidkh.

« For the contributor, it offers the advantages dfitdl distribution and
long-term preservation for a variety of types otdiments including text,
audio, video, images, datasets and more. Authansstare their digital
works in collections that are maintained by DSpamemmunities” within
the parent institution, and these communities (such university
departments, laboratories, and research groupspdapt the system to
meet their individual needs and manage the subomisgirocess
themselves.

- For the institution, it offers the opportunity teopide access to all the
institution's research and teaching materials gitali format through one
interface. The repository is organized to accomretize varying policy
and workflow issues inherent in a multi-disciplipaenvironment.
Submission workflow and access policies can beoauiged to adhere

closely to each community's needs.

DSpace differs from other digital library initiaég. It employs a distributed

submission process and seeks to capture newlyedreigital research materials
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in a broad range of formats. DSpace is also waleduto housing digitized

historic collections to enhance the contextualresfee for newly submitted works.

For the submission of research materials in DSptheeself-defined, depositing
Communities determines who may have access tovadiworks, with options
ranging from a worldwide audience to a select f@lere is no charge for

submitting to or viewing digital material in DSpace

DSpace provides a way to manage research matenmlspublications in a
professionally maintained repository to give usegeeater visibility and

accessibility over time.
DSpace enables organizations to:

« capture and describe digital material using a sabiom workflow module,
or a variety of programmatic ingest options

- distribute an organization’s digital assets overweb through search and
retrieval system

- preserve digital assets over the long term

1.3 About this project

This project is undertaken as partial fulfilmertroy two year ADIS course at
DRTC, ISl. In this project | have studied, the ospic of software testing,
principles and different types of software testsugh asManual andAutomated
testing, and done software testing for DSpace alidibrary software. | have
studied the functionality of DSpace digital libraBoftware and prepared test
cases accordingly in order to test the functiopalftDspace which can be helpful
in better understanding of this software as fau#age is concerned and find out

the shortcomings and track the defects.
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1.4 Objective of the Study

The objective of the present study is to evaluatd @erform exhaustive software
testing of Dspace digital library software in order layout better understanding
of technical architecture and functionality of g@tware, which can be helpful in
detailed specification and planning, to build ugy argital library repository and

ultimately accelerate the usage of the software.

1.5 Scope of the Project

Scope of this project is to study the functionalday DSpace digital library
software, prepare the test cases based on funkityooéthe software, run the

tests and tracks the defects if any.

1.6 M ethodology

To perform software testing of DSpace digital Iifyraoftware various test cases
have been prepared, run the tests and trackedefieets, based on functionality
of the software using the automated software tgstinl TestDirector of Mercury

Interactive (Proprietary).

Mercury TestDirector allows deploying high-qualigpplications quickly and
effectively by providing a consistent, repeatableocpss for requirements
gathering, planning and scheduling tests, analymsglts, and managing defects
and issues. TestDirector is a single, applicatmndll essential aspects of test
management — Requirements Management, Test Pla, LBd, and Defects

Management.
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Chapter 2

2. Software Testing Concepts and Need

Software testing is a critical element of softwgtality assurance and represents
the ultimate process to ensure the correctnedsegbitoduct. The quality product
always enhances the customer confidence in usmgtbduct thereby increases
the business economics. In other words, a gooditguatoduct means zero
defects, which is derived from a better qualityqass in testing.

Software is an integrated set of Program codesgmied logically to implement a
particular function or to automate a particularqess. To develop a software
product or project, user needs and constraints teistetermined and explicitly

stated. The development process is broadly cladsifito two.

1. Product development and

2. Project development

Product developmei$ done assuming a wide range of customers aidnbeds.
This type of development involves customers froindaimains and collecting

requirements from many different environments.
Project Developmens done by focusing a particular customer's ngathering

data from his environment and bringing out a vakd of information that will

help as a pillar to development process.

Testing is a necessary stage in the software yifkecit gives the programmer and
user some sense of correctness, though never "pf@ofrectness. With effective

11
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testing techniques, software is more easily debdigigss likely to "break,"” more

"correct”, and, in summary, better.

Most development processes in the IT industry adwegem to follow a tight
schedule. Often, these schedules adversely affediesting process, resulting in
step motherly treatment meted out to the testingrgss. As a result, defects
accumulate in the application and are overlookeés®o meet deadlines. The
developers convince themselves that the overloakeors can be rectified in

subsequent releases.

Testing the product means adding value to it bsimgithe quality or reliability of
the product. Raising the reliability of the produneans finding and removing
errors. Hence one should not test a product to siaivit works; rather, one
should start with the assumption that the prograntains errors and then test the

program to find as many of the errors as possible.

Definitions of Testing:

“Testing is the process of executing a program witte intent of finding errors”
Or

“Testing is the process of evaluating a system bgnual or automatic means
and verifies that it satisfies specified requirentish

Or

"... the process of exercising or evaluating a st or system component by
manual or automated means to verify that it satesispecified requirements or

to identify differences / between expected and attesults..."

Why Software Testing?

Software testing helps to deliver quality softwam®ducts that satisfy user’s

requirements, needs and expectations. If it isiooe properly,
» Defects are found during operation,

* It results in high maintenance cost and user dgfaation

12
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* It may cause mission failure

« Impact on operational performance and reliability

Software Bug: A Formal Definition

Calling any and all software problems bugs may dasimple enough, but doing
so hasn't really addressed the issue. To keep fuoming in circular definitions,

there needs to be a definitive description of vehhtig is.
A software bug occurs when one or more of the Valhg four rules are true:

1) The software doesn’t do something that the prbdpecification says it should
do.

2) The software does something that the produdtifspegion says it shouldn’t do.
3) The software does something that the produdifsgetion doesn’t mention.

4) The software doesn’'t do something that the prodypecification doesn’t

mention but should.

2.1. Principles of Testing

The main objective of testing is to find defects fiequirements, design,
documentation, and code as early as possible.eBt@tocess should be such that
the software product that will be delivered to tustomer is defect less. All Tests

should be traceable to customer requirements.

Test cases must be written for invalid and unexgekcas well as for valid and
expected input conditions. A necessary part ofsh ¢ase is a definition of the
expected output or result. A good test case istbae has high probability of

detecting an as-yet undiscovered error.

Eight Basic Principles of Testing:

» Define the expected output or result.

13
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Don't test your own programs.

Inspect the results of each test completely.

Include test cases for invalid or unexpected caoust

Test the program to see if it does what it is ngip®sed to do as well as
what it is supposed to do.

Avoid disposable test cases unless the prograithigsgisposable.

Do not plan tests assuming that no errors willdaadl.

The probability of locating more errors in any anedule is directly proportional

to the number of errors already found in that medul

Best Testing Practices to be followed during testm

2.2.

Testing and evaluation responsibility is given t@ry member, so as to
generate team responsibility among all.

Develop Master Test Plan so that resource and megplities are
understood and assigned as early in the projqmbssible.

Systematic evaluation and preliminary test designeatablished as a part
of all system engineering and specification work.

Testing is used to verify that all project deliveess and components are
complete, and to demonstrate and track true prpjagress.

A Risk prioritized list of test requirements andjesftives (such as
requirements-based, design-based, etc) are dedetokmaintained.
Conduct Reviews as early and as often as possibpeavide developer

feedback and get problems found and fixed as theyro

Software Development Life Cycle

Let us look at the Traditional Software Developméia cycle vs presently or

most commonly used life cycle.

14
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Requirements Requirements
T
Design Design E
s
Development Development T
I
N
Testing Implementation G
Implementation Maintenance
Maintenance
Fig A (Traditional) Fig B (Most commonly used)

In the above Fig A, the Testing Phase comes dfeDievelopment or coding is
complete and before the product is launched and gdge Maintenance phase.
We have some disadvantages using this model —aZdiging errors will be high
because we are not able to find errors until codsrgpmpleted. If there is error at
Requirements phase then all phases should be aha8ge total cost becomes
very high.

The Fig B shows the recommended Test Process ievdbsting in every phase
of the life cycle. During the Requirements phake,émphasis is upon validation
to determine that the defined requirements meemtexls of the organization.
During Design and Development phases, the emplsasis verification to ensure
that the design and program accomplish the defieqdirements. During the Test
and Installation phases, the emphasis is on ingped¢b determine that the
implemented system meets the system specificabuing the maintenance
phases, the system will be re-tested to deternfiaethe changes work and that

the unchanged portion continues to work.

15
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Requirements and Analysis Specification

The main objective of the requirement analysiiprepare a document, which
includes all requirements of client. That is, ti®oftware Requirement
Specification (SRS) document is the primary output of this phaBeoper

requirements and specifications are critical fovih@ a successful project.
Removing errors at this phase can reduce the sostugh as errors found in the

Design phase. And also you should verify the follayactivities:

» Determine Verification Approach.
» Determine Adequacy of Requirements.
» Generate functional test data.

» Determine consistency of design with requirements

Design phase

In this phase we are going to design entire projgottwo

» High —Level Design or System Design.

» Low —Level Design or Detailed Design.

High —Level Design or System Design (HLD)

High — level Design gives the overall System Desigrterms ofFunctional
Architecture and Database design

This is very useful for the developers to underdtine flow of the system. In

this phase design team, review team (testers) astbrmers plays a major role.
For this the entry criteria are the requirementuthioent that is SRS. And the exit
criteria will be HLD, projects standards, the fuantl design documents, and the

database design document.

Low — Level Design (LLD)
During the detailed phase, the view of the applcateveloped during the high

level design is broken down into modules and pnogta_ogic design is done for

16
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every program and then documented pgegram specifications For every
program, aunit test plan is created.
The entry criteria for this will be the HLD docunieAnd the exit criteria will the

program specification and unit test plan (LLD).

Development Phase

This is the phase where actually coding startserAttie preparation of HLD and
LLD, the developers know what their role is andarding to the specifications
they develop the project. This stage produces tlece code, executables, and
database. The output of this phase is the subgedubsequent testing and

validation. And we should also verify these actast

» Determine adequacy of implementation.
» Generate structural and functional test datgpfograms.

The inputs for this phase are the physical datalleségn document, project

standards, program specification, unit test plang@am skeletons, and utilities

tools. The output will be test data, source datacetables, and code reviews.

Testing phase

This phase is intended to find defects that carexy@sed only by testing the
entire system. Static Testing or Dynamic Testing da this Static testing means
testing the product, which is not executing, watdzy examining and conducting
the reviews. Dynamic testing is what you would nalfgnthink of testing. We test
the executing part of the project. A series ofatéht tests are done to verify that
all system elements have been properly integratdditze system performs all its

functions.

Implementation phase or the Acceptance phase

This phase includes two basic tasks:

17
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* Getting the software accepted

* Installing the software at the customer site.

Acceptance consist of formal testing conductedneydustomer according to the
Acceptance test plan prepared earlier and anabydise test results to determine
whether the system satisfies its acceptance eaitéfhen the result of the analysis

satisfies the acceptance criteria, the user acteptsoftware.

Maintenance phase

This phase is for all modifications, which is noteeting the customer
requirements or any thing to append to the presgstem. All types of
corrections for the project or product take platéhis phase. The cost of risk will
be very high in this phase. This is the last phafssoftware development life
cycle. The input to this will be project to be @wted and the output will be

modified version of the project.
2.3. Software Development Lifecycle Models

The process used to create a software product fi®nmitial conception to its

public release is known as the software developtifecycle model.

There are many different methods that can be useddveloping software, and
no model is necessarily the best for a particutajggt. There are four frequently

used models:

* Big —-Bang Model
* Waterfall Model
* Prototype Model
Spiral Model
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Big — Bang Model

The Big- Bang Model is the one in which we put hageount of matter (people
or money) is put together, a lot of energy is exjeeh— often violently — and out
comes the perfect software product or it doesn't.

The beauty of this model is that it's simple. Thisréttle planning, scheduling, or
Formal development process: All the effort is spganeloping the software and
writing the code. It's and ideal process if the dqurat requirements aren’t well
understood and the final release date is flexille. also important to have
flexible customers, too, because they won't knovawthey're getting until the

very end.

Waterfall Model
A project using waterfall model moves down a senésteps starting from an

initial idea to a final product. At the end of eastep, the project team holds a
review to determine if they're ready to move to ttext step. If the project isn’'t
ready to progress, it stays at that level unsl igady.

Each phase requires well-defined information, zé8i well-defined process, and
results in welldefined outputs. Resources are requio complete the process in
each phase and each phase is accomplished thrbaghpplication of explicit
methods, tools and techniques.

The Waterfall model is also called the Phased mbdehuse of the sequential
move from one phase to another, the implicatiomdpéhat systems cascade from
one level to the next in smooth progression. It thasfollowing seven phases of

development:

The figure: C represents the Waterfall Model.
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Requirement phase n
Amnalysis phase i
Design phase %
Development phase g
Testing phase n

Implementation phase m
Maintenance phase %

Figure: C Waterfall Model

Notice three important points about this model.

* There’s a large emphasis on specifying what thdysrowill be.
» The steps are discrete; there’s no overlap.
« There’s no way to back up. As soon as you're otep, you need to

complete the tasks for that step and then move on.

Prototype model
The Prototyping model, also known as the Evolutigmaodel, came into SDLC

because of certain failures in the first versiorapplication software. A failure in
the first version of an application inevitably |sa® need for redoing it. To avoid
failure of SDLC, the concept of Prototyping is used

The basic idea of Prototyping is that instead ginfj requirements before the

design and coding can begin, a prototype is to tstaied the requirements. The
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prototype is built using known requirements. Bywiigg or using the prototype,

the user can actually feel how the system will work

The prototyping model can been defined as:

“A model whose stages consist of expanding incrésnef an operational
software with the direction of evolution being detmed by operational

experience

Prototyping Process

The following activities are carried out in the ftyping process:
* The developer and die user work together to detfieespecifications of
the critical parts of the system.
» The developer constructs a working model of theéesys
* The resulting prototype is a partial representatibtine system.
» The prototype is demonstrated to the user.
» The user identifies problems and redefines theiregents.
* The designer uses the validated requirements asia for designing the

actual or production software

Prototyping is used in the following situations:

* When an earlier version of the system does not.exis
* When the user's needs are not clearly definabldiicble.
* When the user is unable to state his/her requirésnen

« When user interfaces are an important part of yseesn being developed.

Spiral model
The traditional software process models don't aeth the risks that may be

faced during project development. One of the magarses of project failure in
the past has been negligence of project risks. tDuhis, nobody was prepared
when something unforeseen happened. Barry Boehogmexed this and tried to

incorporate the factor, project risk, into a lifgcle model. The result is the Spiral
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model, which was first presented in 1986. The nevdeh aims at incorporating
the strengths and avoiding the different of theeotmodels by shifting the

management emphasis to risk evaluation and resoluti

Each phase in the spiral model is split into fourectors of major activities.
These activities are as follows:

Objective setting:

This activity involves specifying the project antbpess objectives in terms of
their functionality and performance.

Risk analysis:

It involves identifying and analyzing alternativelgions. It also involves
identifying the risks that may be faced during pobjdevelopment.

Engineering:

This activity involves the actual construction loé tsystem.

Customer evaluation:

During this phase, the customer evaluates the ptoftr any errors and
modifications.
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3 Softwar e Testing Terms and Definitions

» Verification and validation

* Project Management

* Quality Management

* Risk Management

» Configuration Management
* Cost Management

» Compatibility Management

3.1 Verification and validation

Verification and validation are often used intemfp@ably but have different
definitions. These differences are important invgafe testing.

Verification is the process confirming that software meetspéexgications.
Validation is the process confirming that it meets the usetgiirements.
Verification can be conducted througReviews. Quality reviews provides
visibility into the development process throughthe software development life
cycle, and help teams determine whether to contoieselopment activity at
various checkpoints or milestones in the procebgyTare conducted to identify

defects in a product early in the life cycle.

Types of Reviews
* In-process Reviews:-
They look at the product during a specific timeigeof life cycle, such as during

the design activity. They are usually limited t@egment of a project, with the
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goal of identifying defects as work progressediagathan at the close of a phase

or even later, when they are more costly to correct

* Decision-point or phase-end Reviews: -
This type of review is helpful in determining whethto continue with planed

activities or not. They are held at the end of galthse.

Post implementation Reviews: -

These reviews are held after implementation is detapto audit the process
based on actual results. Post-implementation revieave also know as
“Postmortems”, and are held to assess the sucdetb®e wverall process after

release and identify any opportunities for proéeggovements.

Classes of Reviews

* Informal or Peer Review: -

In this type of review generally a one-to one nregtbetween the author of a
work product and a peer, initiated as a requesinfput regarding a particular
artifact or problem. There is no agenda, and result not formally reported.

These reviews occur as need-based through each phagroject.

» Semiformal or Walkthrough Review: -

The author of the material being reviewed fac#igathis. The participants are led
through the material in one of the two formats: phesentation is made without
interruptions and comments are made at the endgcoomments are made
throughout. Possible solutions for uncovered defact not discussed during the

review.
» Formal or Inspection Review: -

An inspection is more formalized than a 'walkthrougypically with 3-8 people

including a moderator, reader, and a recorder ke tetes. The subject of the
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inspection is typically a document such as a remoénts spec or a test plan, and

the purpose is to find problems and see what'simgissot to fix anything.

Attendees should prepare for this type of meetpgdading thru the document;
most problems will be found during this preparatidhe result of the inspection
meeting should be a written report. Thorough pragoam for inspections is
difficult, painstaking work, but is one of the mostst effective methods of

ensuring quality.
Three rules should be followed for all reviews:

1. The product is reviewed, not the producer.
2. Defects and issues are identified, not corrected

3. All members of the reviewing team are resporsitt the results of the review.

3.2 Project Management

Project management is Organizing, Planning and d&dimg software projects. It
is concerned with activities involved in ensurirmatt software is delivered on
schedule and in accordance with the requirementiseobrganization developing
and procuring the software. Project managementesded because software
development is always subject to budget and schethrstraints that are set by

the organization developing the software.

Project management activities include:
* Project planning.

* Project scheduling.

* Iterative Code/Test/Release Phases
* Production Phase

* Post Mortem
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Project planning

This is the most time-consuming project manageraetivity. It is a continuous
activity from initial concept through to system igely. Project Plan must be
regularly updated as new information becomes adailawVith out proper plan,
the development of the project will cause errorg oray lead to increase the cost,

which is higher than the schedule cost review.

Project scheduling

This activity involves splitting project into tasksd estimate time and resources
required to complete each task. Organize tasksucmrdly to make optional use
of workforce. Minimize task dependencies to avoelagls caused by one task
waiting for another to complete. Project Manages twtake into consideration
various aspects like scheduling, estimating manpeesources, so that the cost
of developing a solution is within the limits. Reoj Manager also has to allow for

contingency in planning.

Iterative Code/Test/Release Phases

After the planning and design phases, the client @evelopment team has to
agree on the feature set and the timeframe in wthielproduct will be delivered.
This includes iterative releases of the productt@adet the client see fully
implemented functionality early and to allow theve®pers to discover
performance and architectural issues early in teeeldpment. Each iterative
release is treated as if the product were goingraduction. Full testing and user
acceptance is performed for each iterative releBgperience shows that one
should space iterations at least 2 — 3 months & lpaterations are closer than
that, more time will be spent on convergence aedptioject timeframe expands.
During this phase, code reviews must be done weéklyensure that the
developers are delivering to specification andsallirce code is put under source
control. Also, full installation routines are to bheed for each iterative release, as

it would be done in production.
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Deliverables

* Triage

» Weekly Status with Project Plan and Budget Analys
* Risk Assessment

» System Documentation

» User Documentation (if needed)

* Test Signoff for each iteration

» Customer Signoff for each iteration.

Production Phase
Once all iterations are complete, the final prodagbresented to the client for a
final signoff. Since the client has been involvedll iterations, this phase should

go very smoothly.

Deliverables
* Final Test Signoff
* Final Customer Signoff

Post M ortem Phase

The post mortem phase allows stepping back anéwawy the things that went
well and the things that need improvement. Postenoreviews cover processes
that need adjustment, highlight the most effecpvecesses and provide action

items that will improve future projects.
To conduct a post mortem review, announce the mgpeit least a week in
advance so that everyone has time to reflect onptbgct issues they faced.

Everyone has to be asked to come to the meetidgthet following:

1. Items that were done well during the project

2. Items that were done poorly during the project
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3. Suggestions for future improvements

During the meeting, collection of the informatiestéd above is required. As each
person offers their input, categorize the inputtsad all comments are collected.
This will allow one to see how many people hadsamne observations during the
project. At the end of observation review, a litle items will be available that
were mentioned most often. The list of items allogvthe team to prioritize the
importance of each item has to be perused. Thisalldw drawing a distinction
of the most important items. Finally, a list ofiaatitems has to be made that will
be used to improve the process and publish thdtsesifhen the next project
begins, everyone on the team should review the Flastem Report from the

prior release as to improve the next release.

3.3 Quality Management

The project quality management knowledge area mmptised of the set of
processes that ensure the result of a project mieetseeds for which the project
was executed. Processes such as quality planngsgyamce, and control are
included in this area. Each process has a setpoft iand a set of output. Each
process also has a set of tools and techniquesathatised to turn input into

output.

Definition of Quality:

« Quality is the totality of features and characteristicsagbroduct or service that
bare on its ability to satisfy stated or implieceds.

Or

« Quality is defined as meeting the customer’s requiremanthi® first time and
for every time. This is much more that absenceetdats which allows us to meet

the requirements.

Some goals of quality programsinclude:
* Fitness for usg(ls the product or service capable of being u3ed?

* Fitness for purposé€Does the product or service meet its intendapqse?)
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» Customer satisfaction(Does the product or service meet the customer's

expectations?)

Quality Management Processes

Quality Planning:

The Quality Planning is the process of identifyiwhich quality standards is
relevant to the project and determining how tos$athem.

« Input includes: Quality policy, scope statement, product desariptstandards

and regulations, and other process Output.

« Methods used: benefit / cost analysis, benchmarking, flowchagtiand design
of experiments.

« Output includes. Quality Management Plan, operational definitiomsecklists,

and Input to other processes.

Quality Assurance
The Quality Assurance is the process of evaluabwverall projects performance
on a regular basis to provide confidence that tiogept will satisfy the relevant

quality standards.

« Input includes. Quality Management Plan, results of quality cahtr
measurements, and operational definitions.

» Methods used: quality planning tools and techniques and quaditidits.

« Output includes: quality improvement.

Quality Control
The Quality Control is the process of monitoringedfic project results to
determine if they comply with relevant quality sdands and identifying ways to

eliminate causes of unsatisfactory performance

« Input includes: work results, Quality Management Plan, operatibdefinitions,

and checklists.
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« Methods used include: inspection, control charts, Pareto charts, statial
sampling, flowcharting, and trend analysis.
« Output includes. quality improvements, acceptance decisions, ré&wor

completed checklists, and process adjustments.

Quality Policy
The overall quality intentions and direction of @mganization as regards quality,

as formally expressed by top management

Total Quality Management (TQM)
A common approach to implementing a quality impraeat program within an

organization

Quality Concepts

« Zero Defects

- The Customer is the Next Person in the Process

« Do the Right Thing Right the First TIfBTRTRTFT)

« Continuous Improvement Procd§dP) (From Japanese word, Kaizen)

Tools of Quality Management

Problem Identification Tools:

« Pareto Chart

1. Ranks defects in order of frequency of occureenadepict 100% of the defects.
(Displayed as a histogram)

2. Defects with most frequent occurrence shoulthbgeted for corrective action.

3. 80-20 rule: 80% of problems are found in 20%hefwork.

4. Does not account for severity of the defects
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- Cause and Effect Diagrams (fishbone diagrams or |Ishikawa diagrams)

1. Analyzes the Input to a process to identifydheses of errors.

2. Generally consists of 8 major Input to a qualgsocess to permit the
characterization of each input.

« Histograms

1. Shows frequency of occurrence of items withrarage of activity.

2. Can be used to organize data collected for nneamnts done on a product or
process.

- Scatter diagrams

1. Used to determine the relationship between two nwre pieces of
corresponding data.

2. The data are plotted on an "X-Y" chart to deteercorrelation (highly positive,

positive, no correlation, negative, and highly riegg

Problem Analysis Tools
1. Graphs
2. Check sheets (tic sheets) and check lists

3. Flowcharts

3.4 Risk Management

Risk management must be an integral part of anjegroEverything does not

always happen as planned. Project risk managenwgrins the processes for
identifying, analyzing, and responding to projeskr Each process has a set of
input and a set of output. Each process also Is&$ af tools and techniques that

are used to turn the input into output

Risk M anagement Processes

Risk M anagement Planning
Used to decide how to approach and plan the riskagement activities for a

project.
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« Input includes: The project charter, risk management policies] WBS all
serve as input to this process

» Methods used: Many planning meeting will be held in order tangeate the Risk
Management plan

« Output includes: The major output is the risk management plangcivigioes not
include the response to specific risks. Howevetpés include methodology to be

used, budgeting, timing, and other information

Risk Identification

Determining which risks might affect the projectdamdocumenting their
characteristics

« Input includes: The risk management plan is used as input tgotltisess

» Methods used: Documentation reviews should be performed in pinicess.

Diagramming techniques can also be used

Output includes: Risk and risk symptoms are identified as partha$ process.
There are generally two types of risks. They arsir®ss risks that are risks of
gain or loss. Then there are pure risks that reptesnly a risk of loss. Pure risks

are also known as insurable risks

Risk Analysis
A qualitative analysis of risks and conditions @d to prioritize their affects on

project objectives.

« Input includes: There are many items used as input into this ggecThey

include things such as the risk management plae. ridks should already be
identified as well. Use of low precision data magd to an analysis that is not
useable. Risks are rated against how they impacptbjects objectives for cost,

schedule, scope, and quality
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« Methods used: Several tools and techniques can be used for glosess.
Probability and Impact will have to be evaluated

« Output includes. An overall project risk ranking is produced aseault of this
process. The risks are also prioritized. Trendsukhdoe observed. Risks
calculated as high or moderate are prime candidatdsrther analysis

Risk Monitoring and Control

Used to monitor risks, identify new risks, execuigk reduction plans, and
evaluate their effectiveness throughout the prdjectycle.

« Input includes: Input to this process includes the risk managéméan, risk
identification and analysis, and scope changes

» Methods used: Audits should be used in this process to endaerisks are still
risks as well as discover other conditions that erése.

« Output includes: Output includes work-around plans, correctivaaagtproject

change requests, as well as other items

Risk M anagement Concepts

Expected Monetary Value (EMV)

« A Risk Quantification Tool

« EMV is the product of the risk event probabilitydathe risk event value

« Risk Event Probability: An estimate of the probaypithat a given risk event

will occur

Decision Trees

A diagram that depicts key interactions among deassand associated chance
events as understood by the decision maker. Cansbeé in conjunction with
EMV since risk events can occur individually orgroups and in parallel or in
sequence.
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3.5 Configuration M anagement

Configuration management (CM) is the processesnfrolling, coordinate, and
tracking the Standards and procedures for managanges in an evolving
software product. Configuration Testing is the psxof checking the operation
of the software being tested on various types afdware. Configuration
management involves the development and applicabbnprocedures and
standards to manage an evolving software proddis dan be seen as part of a
more general quality management process. Whensedeto CM, software
systems are sometimes calledselinesas they are a starting point for further
developmentThe best bet in this situation is for the testergyd through the
process of reporting whatever bugs or blocking-tgpeblems initially show up,
with the focus being on critical bugs. Since thipet of problem can severely
affect schedules, and indicates deeper problemthensoftware development
process (such as insufficient unit testing or ifisight integration testing, poor
design, improper build or release procedures, etanagers should be notified,

and provided with some documentation as evidentieegproblem.
Configuration management can be managed through

« VVersion control.

» Changes made in the project.

Version Control and Release management

Version is an instance of system, which is funaibndistinct in some way from
other system instances. It is nothing but the wgutlalr added features of the
previous versions of software. It has to be planagdo when the new system
version is to be produced and it has to be enstivatl version management

procedures and tools are properly applied.

Release is the means of distributing the softwartside the development team.

Releases must incorporate changes forced on thensysy errors discovered by
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users and by hardware changes. They must also piorede new system
functionality.

Changes made in the proj ect

This is one of most useful way of configuring tlystem. All changes will have to
be maintained that were made to the previous vessad the software. This is
more important when the system fails or not meeting requirements. By
making note of it one can get the original funcéiltty. This can include

documents, data, or simulation.

Configuration M anagement Planning

This starts at the early phases of the projectrandt define the documents or
document classes, which are to be managed. Docanveimch might be required
for future system maintenance, should be identi@d included as managed
documents. It defines

* The types of documents to be managed
* Document-naming scheme
* Who takes responsibility for the CM procedures argtion of baselines

» Polices for change control and version management.

This contains three important documents they are
» Change management items.

» Change request documents.

» Change control board. (CCB)

Change management

Software systems are subject to continual changeests from users, from
developers, from market forces. Change managersastricerned with keeping,
managing of changes and ensuring that they areemmaited in the most cost-

effective way.
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Changerequest form

Definition of change request form is part of CM rplang process. It records
changes required, reason "why change -was suggastdirgency of change
(from requestor of the change). It also recordsi\ghaevaluation, impact analysis,
change cost and recommendations (System mainteséaiffe A major problem
in change management is tracking change statusigéheaacking tools keep track
the status of each change request and automatmadlyre that change requests
are sent to the right people at the right timeegnated with Email systems,

allowing electronic change request distributionteys

Change control board

A group, who decide, whether or not they are céfeedve from a strategic,
organizational and technical viewpoint, should egvithe changes. This group is

sometimes called a change control board and inslogambers from project team.
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4  Typesof Software Testing

Software testing consists of several subcategodash of which is done for
different purposes, and often using different teghes. Software testing

categories include:

Testing
Static Dynamic
Structural Functional
Testing Testing

Figure: D Types of softwaretesting

4.1 Static Testing

Static testing refers to testing something thats nunning. It is examining and
reviewing it. For e.g.: The specification of anyta@re is a document and not an
executing program, so it is considered as statits bhlso something that was
created using written or graphical documents arralgnation of both.

In Static testing specification of the software endevelopment is reviewed and
tested in order to meet or check all the functiangl feature specified in the

specification document of the respective software.

37



Types of Software Testing Chapter 4

High-level Reviews of specification

* Pretend to be the customer — Reviews is done td alk¢he intended
customers’ needs and specifications.

* Research existing Standards and Guidelines — Tokdie development
process is at par with or following the existingrstards and guidelines or
not like: CMM, CMMI, Six Sigma etc.

* Review and Test similar software — “Survival is fiteest” To exist and
incorporate the features of other similar softwmadew and check list is

done through comparative review and testing ofrasirailar software.

L ow-level Reviews of specification
» Specification Attributes checklist — All listed oufeatures and
functionality of the software is checked.
» Specification terminology checklist — Various tedah aspects of the

software under development is tested and checked.

4.2 Dynamic Testing

Dynamic testing has two parts:
» Structural (usually called "white box") testing.

* Functional ("black box") testing.

Structural testing or White box testing
Structural tests verify the structure of the sofevéself and require complete
access to the source code. This is also known hgewvox’ testing because it

allows test the internal workings of the code.

White-box tests make sure that the software stradtself contributes to proper
and efficient program execution. Complicated lobp&ures, common data areas,
Well-designed control structures, sub-routines @usgable modular programs are

good or not.
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White-box testing strength is also its weaknessibgse some times it becomes too
complicated and time taking, it is not very muclstceffective. The source-code
of the software needs to be examined by highlyleskitechnicians. That means
that tools and skills required are highly specedizo the particular language and
environment. Also, large or distributed system exien goes beyond one
program, so a correct procedure might call angthegram that provides bad data.
In large systems, it is the execution path as ddfiny the program calls, their
input and output and the structure of common fitest is important. This gets
into a hybrid kind of testing that is often empldy@ intermediate or integration
stages of testing.

Functional or Black Box Testing

Functional tests examine the behavior of softwasee@denced by its output
without reference to internal functions. Hencesitcalled ‘black box’ testing. If
the program consistently provides the desired featuwith acceptable
performance, then specific source code featuresireglevant (not taken into

consideration). It's a pragmatic and down-to-eastfessment of software.

Functional or Black box tests address in a beti@y thhe modern programming
paradigm. As object oriented programming, automedide generation and code
re-use becomes more prevalent, analysis of sounde dself becomes less

important and functional tests are becoming morgoiant.

Black box tests also better attack the qualityear§ince only the people paying

for an application can determine if it meets tm&eds or not, it is an advantage to
create the quality criteria from this point of viés@m the beginning of the testing

exercise.

Black box tests have a basis in the scientific meth.ike the process of science,
Black box tests must have a hypothesis (specifing)i a defined method or

procedure (test plan), reproducible components$ di&ts), and a standard notation
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to record the results. One can re-run black bots @ffer a change to make sure

the change only produced intended results witmadvertent effects.

4.3 Testing levels

There are several types of testing in a comprelierssiftware test process, many

of which occur simultaneously.

* Unit Testing

* Integration Testing

» System Testing

» Performance / Stress Testing
* Regression Testing

* Quality Assurance Testing

» User Acceptance Testing and Installation Testing

Unit Testing

Testing each module individually is called Unit fileg. This follows a White-
Box testing concept. In some organizations, a peeiew panel performs the
design and/or code inspections. Unit or componeststusually involve some
combination of structural and functional tests hypgoammers in their own
systems. Unit tests often require building somed ki supporting framework

(language or system environment) that allows writsomponents to execute.

Integration testing

The individual components are combined with oth@mponents to make sure
that necessary communications, links and data reiparccur properly. It is not
truly system testing because the components arenpiémented in the operating
environment. The integration phase requires masarphg and some reasonable
sub-set of production-type data. Larger systemsnofequire several integration

steps.
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There are three basic integration test methods:
* All-at-once
» Bottom-up

» Top-down

Theall-at-once method provides a useful solution for simple ins&igin problems,

involving a small program possibly using a few poergly tested modules.

Bottom-up testing involves individual testing of each module usingrver
routine that calls the module and provides it witeded resources. Bottom-up
testing often works well in less structured mannkeecause there is less
dependency on availability of other resources tawplish the test. It is a more
intuitive approach to testing that also usuallyd§nerrors in critical routines
earlier than the top-down method. However, in a sggtem many modules must
be integrated to produce system-level behaviors thterface errors surface late
in the process.

Top-down testing fits a prototyping environment that establishes iaitial
skeleton that fills individual modules that is cdetpd. The method lends itself to
more structured organizations that plan out thereeriest process. Although
interface errors are found earlier, errors in caitiow-level modules can be found

later than you would like.

System Testing
The system test phase begins once modules areatedgnough to perform tests
in a whole system environment. System testing cecuroin parallel with

integration test, especially with the top-down noeth

Performance/ Stress Testing
An important phase of the system testing, oftefedaload or volume or
performance/stress tests tries to determine tHaréapoint of a system under

extreme pressure. Stress tests are most useful sylsegms are being scaled up to
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larger environments or being implemented for thst fiime. Web sites, or like
any other large-scale multi-user system that reguimultiple accesses and
processing, contain vulnerable nodes that shouldebted before deployment.
Unfortunately, most stress testing can only sineulagds on various points of the
system and cannot truly stress the entire netvawkhe users would experience it.
Fortunately, once stress and load factors have beecessfully overcome, it is
only necessary to stress test again if major chatgje place. A drawback of
performance testing is it confirms the system candie heavy loads, but cannot

so easily determine if the system is producingctireect result or not.

Regression Testing

Regression tests confirm that implementation ofnges have not adversely
affected other functions. Regression testing iga bf test which is not supposed
to be phase in a testing process. Regressiondpptyg at all phases whenever a

change is made.

Quality Assurance Testing

Some organizations maintain a Quality Group thatwiges a different point of
view, uses a different set of tests, and applies tdsts in a different, more
complete test environment. The group might lookste that organization
standards have been followed in the specificatimaling and documentation of
the software. They might check to see that tharmalgequirement is documented,
verify that the software properly implements thgquieed functions, and see that
everything is ready for the users to take handsxprerience at it.

User Acceptance Test and I nstallation Testing

Traditionally, this is where the users ‘get theirstf crack’ at the software.
Unfortunately, by this time, it's usually too lati.the users have not seen
prototypes, been involved with the design, and tsided the evolution of the

system, they are inevitably going to be unhappyhwite result. If one can

42



Types of Software Testing Chapter 4

perform every test as user acceptance tests, themach better chance of a

successful project.

4.4 Types of Testing Techniques

White Box Testing Technique

White box testing examines the basic program siracind it derives the test data
from the program logic, ensuring that all statereesutd conditions have been
executed at least once. White box tests verify tthatsoftware design is valid and

also whether it was built according to the spedifiesign.

Different methods used are:

Statement coverage — executes all statements at least once. (eachwany line)
Decision coverage — executes each decision direction at least once.
Condition coverage — executes each and every condition in the progwém all

possible outcomes at least once.
Black Box Testing Technique

Black-box test technique treats the system asackdbox", so it doesn't explicitly
use knowledge of the internal structure. Black-test design is usually described
as focusing on testing functional requirements.d@yms for black box include:

Behavioral, Functional, Opaque-box, and Closed-box.

Black box testing is conducted on integrated, finsmai components whose
design integrity has been verified through complebf traceable white box tests.
Black box testing traces the requirements focusamg system externals. It
validates that the software meets the requiremergspective of the paths of

execution taken to meet each requirements.

Three successful techniques for managing the amotimbput data required
includes:
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» Equivalence Partitioning
* Boundary Analysis

* Error Guessing

Equivalence Partitioning:

Equivalence partitioning is the process of methaitiiaeducing the huge (infinite)
set of possible test cases into a much smallerstiliequally effective set. An
Equivalence class is a subset of data that is septative of a larger class.
Equivalence partitioning is a technique for testaggiivalence classes rather than
undertaking exhaustive testing of each value ofldhger class, when looking for
equivalence partitions, thinks about ways to grsumilar inputs, similar outputs,

and similar operations of the software. These gs@ip the equivalence partitions.

Boundary value analysis:

If one can safely and confidently walk along thge=df a cliff without falling off,

he can almost certainly walk in the middle of ddidf software can operate on
the edge of its capabilities, it will almost cenigi operate well under normal
conditions. This technique consists of developexj tases and data that focus on

the input and output boundaries of a given function

Error Guessing
This is based on the theory that test cases cadebeloped based upon the

intuition and experience of the Test-Engineer.

I ncremental testing

Incremental testing is a disciplined method ofitesthe interfaces between unit-
tested programs as well as between system comgoriemivolves adding unit-
tested programs to a given module or componentbynene, and testing each

result and combination.

There are two types of incremental testing:
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Top-down: - This begins testing from top of the module hiergrahd work down
to the bottom using interim stubs to simulate lowaterfacing modules or

programs. Modules are added in descending hieaichider.

Bottom-up: - This begins testing from the bottom of the hiergirahd works up to
the top. Modules are added in ascending hierarcloicter. Bottom-up testing
requires the development of driver modules, whiddvige the test input, call the
module or program being tested, and display tetgtudu

There are procedures and constraints associatéd easith of these methods,
although bottom-up testing is often thought to beier to use. Drivers are often
easier to create than stubs, and can serve mutipf@oses. Output is also often
easier to examine in bottom-up testing, as the utufihvays comes from the

module directly above the module under test.

Thread testing

This test technique, which is often used duringlyeantegration testing,
demonstrates key functional capabilities by testimgstring of units that
accomplish a specific function in the applicatidhread testing and incremental
testing are usually utilized together. For exampl@fs can undergo incremental
until enough units are integrated and a singlertass function can be performed,

threading through the integrated components.
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4.5 Testing Life Cycle

Test Plan Preparation

Test case Design

Test Execution & Test
Log Preparation

Defect Tracking

g Test Report Preparation

Fiqure: E Testing life cycle

Test Plan Preparation

The software test plan is the primary means by Wwhsoftware testers
communicate to the product development team whay thtend to do. The
purpose of the software test plan is to preschieestope, approach, resource, and
schedule of the testing activities. To identify tteens being tested, the features to
be tested, the testing tasks to be preformed, éngopnel responsible for each
task, and the risks associated with the plan.

The test plan is simply a by-product of the dethifdanning process that’s
undertaken to create it. It's the planning thatterat not the resulting documents.
The ultimate goal of the test planning procesimmunicating the software test
team’s intent, its expectations, and its understandf the testing that's to be
performed. The following are the important topiafich helps in preparation of
Test plan.
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High-L evel Expectations

The first topics to address in the planning pro@eshe ones that define the test
team’s high-level expectations. They are fundaméntacs that must be agreed
to, by everyone on the project team, but they &enwverlooked. They might be
considered “too obvious” and assumed to be undeadby everyone, but a good
tester knows never to assume anything.

People, Places and Things

Test plan needs to identify the people working lo project, what they do, and
how to contact them. The test team will likely wavkh all of them and knowing
who they are and how to contact them is very ingurt

Similarly, where documents are stored, where tHevaoe can be downloaded
from, where the test tools are located, and soemul ho be identified.]
Inter-Group Responsibilities

Inter-Group responsibilities identify tasks andidsiables that potentially affect
the test effort. The test team’s work is drivenrbgny other functional groups —
programmers, project manages, technical writerd,sanon. If the responsibilities
aren’t planned out, the project, specifically tlesting, can become a worst or
resulting in important tasks been forgotten.

Test phases

To plan the test phases, the test team will lookhat proposed development
model and decide whether unique phases, or stagfesesting should be
performed over the course of the project. The f#ahning process should
identify each proposed test phase and make eade fhawn to the project team.
This process often helps the entire team from anderstands the overall
development model.

Test strategy

The test strategy describes the approach thatestetéam will use to test the
software both overall and in each phase. Decidimghe strategy is a complex
taskone that needs to be made by very experienest@érs because it can
determine the successes or failure of the testteffo

Bug Reporting
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Exactly what process will be used to manage the Imegds to be planned so that
each and every bug is tracked, from when it's fotmdvhen it's fixed — and
never, ever forgotten.

Metrics and Statistics

Metrics and statistics are the means by which togrpss and the success of the
project, and the testing, are tracked. The testrte process should identify
exactly what information will be gathered, what idemns will be made with them,
and who will be responsible for collecting them.

Risksand Issues

A common and very useful part of test planningigientify potential problem or
risky areas of the project — ones that could havengact on the test effort.

Test Case Design

The test case design specification refines the d@pptoach and identifies the
features to be covered by the design and its agsdctests. It also identifies the
test cases and test procedures, if any, requiredcéomplish the testing and
specifics the feature pass or fail criteria. Therppse of the test design
specification is to organize and describe therigstieeds to be performed on a
specific feature.

The following topics address this purpose and shaa part of the test design
specification that is created:

Test case I D or identification

A unique identifier that can be used to referennd &bcate the test design
specification the specification should also refeeerthe overall test plan and
contain pointers to any other plans or specificetithat it references.

Test Case Description

It is a description of the software feature coveogdhe test design specification
for example, “the addition function of calculatofftnt size selection and display
in word pad,” and “video card configuration testwfgquick time.”

Test case procedure
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It is a description of the general approach thditlva used to test the features. It
should expand on the approach, if any, listed i@ tbst plan, describe the
technique to be used, and explain how the resiuiltbevverified.

Test case Input or Test Data

It is the input the data to be tested using thedase. The input may be in any
form. Different inputs can be tried for the sam&t tmase and test the data entered
is correct or not.

Expected result

It describes exactly what constitutes a pass dad af the tested feature. Which
is expected to get from the given input.

Test Execution and Test Log Preparation

After test case design, each and every test cashesked and actual result
obtained. After getting actual result, with the egj@d column in the design stage
is compared, if both the actual and expected amgesshen the test is passed
otherwise it will be treated as failed.

Now the test log is prepared, which consists ofrerdata that were recorded,
whether the test failed or passed. It records aadhevery test case so that it will
be useful at the time of revision.

Example

Test caseID  Test case Description Test status/ result

Sys xyz_ 01  Checking the login window  |Fai

Sys xyz_ 02  Checking the main window True

4.6 Defect Tracking

A defect can be defined in one or two ways. From phoducer's viewpoint, a
defect is a deviation from specifications, whethessing, wrong, etc. From the
Customer's viewpoint, a defect is any that causestomer dissatisfaction,
whether in the requirements or not, this is knowrifd for use". It is critical that
defects identified at each stage of the projeetdifcle be tracked to resolution.
Defects are recorded for following major purposes:

* To correct the defect
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» To report status of the application
» To gather statistics used to develop defect expeot in future
applications

* To improve the software development process
Most project teams utilize some type of tool tosup the defect tracking process.
This tool could be as simple as a white board @b created and maintained in
a word processor or one of the more robust tocdglae today, on the market,
such as Mercury's Test Director etc. Tools markétethis purpose usually come
with some number of customizable fields for tragkiproject specific data in
addition to the basics. They also provide advarieatures such as standard and
ad-hoc reporting, e-mail notification to developarsl/or testers when a problem
is assigned to them, and graphing capabilities.
At a minimum, the tool selected should supportrdeording and communication
significant information about a defect. For examplelefect log could include:

» Defect ID number

» Descriptive defect name and type

* Source of defect -test case or other source

» Defect severity

» Defect priority

» Defect status (e.g. open, fixed, closed, user edesign, and so on) -more

Robust tools provide a status histontiie defect.

» Date and time tracking for either the most recéatus change, or for each

» change in the status history

» Detailed description, including the steps necesgargproduce the defect

» Component or program where defect was found

» Screen prints, logs, etc. that will aid the develop resolution process

» Stage of origination

» Person assigned to research and/or correct thetdefe

Severity versusPriority
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The test team based on predefined severity desergpshould assign the severity
of a defect objectively. For example a "severitye'odefects maybe defined as
one that causes data corruption, a system crastiityeviolations, etc. In large
project, it may also be necessary to assign a ifyido the defect, which
determines the order in which defects should bedfixIhe priority assigned to a
defect is usually more subjective based upon irfijmrh users regarding which
defects are most important to them, and therefooeld be fixed first.

It is recommended that severity levels be defindtha start of the project so that
they intently assigned and understood by the tédms foresight can help test
teams avoid the common disagreements with developrteams about the
criticality of a defect.

Some general principles

« The primary goal is to prevent defects. Whereves ih not possible or
practical, the goals are to both find the defectaiskly as possible and
minimize the impact of the defect.

» The defect management process, like the entirevadtdevelopment
process, should be risk driven, i.e., strategigseripes and resources
should be based on an assessment of the risk artgnee to which the
expected impact of risk can be reduced.

» Defect measurement should be integrated into thelolement process
and be used by the project team to improve theldpweent process. In
other words, information on defects should be aaotat the source as a
natural by-product of doing the job. People uneslab the project or
system should not do it.

* As much as possible, the capture and analysiseahfbrmation should be
automated. There should be a document, which iesladist of tools,
which have defect management capabilities and earsed to automate
some of the defect management processes.

» Defect information should be used to improve thecpss. This, in fact, is

the primary reason for gathering defect information
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» Imperfect or flawed processes cause most defebtss, To prevent defects,
the process must be altered.
The Defect M anagement Process
The key elements of a defect management process dodows.
» Defect prevention
» Deliverable base-lining
» Defect discovery/defect naming
» Defect resolution
* Process improvement

* Management reporting

*

Defect — Deliverable Defect — Defect — Process
Prevention Baseline Discovery Resolution Improvement

I SR S 5

l Management Reparting |

Figure: F Management Reporting

4.7 Test Reports

A final test report should be prepared at the agsioh of each test activity. This
might include

* Individual Project Test Report (e.g., a singlewafe system)

* Integration Test Report

» System Test Report

* Acceptance Test Report
The test reports are designed to document thetsesiutesting as defined in the
test plan. Without a well-developed test plan, Wwhitas been executed in

accordance with its criteria, it is difficult to\wop a meaningful test report.
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It is designed to accomplish three objectives:

» Define the scope of testing - normally a brief peothe test plan;

* Present the results of testing; and

» Draw conclusions and make recommendations bas#ubsa results
The test report may be a combination of electratata and hard copy. For
example, if the function test matrix is maintairedectronically, there is no reason
to print that, as the paper report will summarizat tdata, draws the appropriate
conclusions, and present recommendations.
The test report has one immediate and three lamg-peirposes. The immediate
purpose is to provide information to the custonwrthe software system so that
they can determine whether the system is readgrfmtuction: and if so, to assess
the potential consequences and initiate appropaate®ns to minimize those
consequences.
The first of the three long-term uses is for thejget to trace problems in the
event the application malfunctions in productiomoding which functions have
been correctly tested and which ones still contifects can assist in taking
corrective action.
The second long-term purpose is to use the dadadlyze the rework process for
making changes to prevent defects from occurrirthénfuture. Accumulating the
results of many test reports to identify which caments of the rework process
are detect-prone does this. These defect-prone moemps identify tasks/steps
that, if improved, could eliminate or minimize tbecurrence of high-frequency
defects.
The third long-term purpose is to show what wa®agdished.
Individual Project Test Report
These reports focus on individual projects (e gftweare system). When different
testers test individual projects, they should preareport on their results.
Integration Test Report
Integration testing tests the interfaces betweelividual projects. A good test

plan will identify the interfaces and institute ttesonditions that will validate
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interfaces. Given this, the interface report fokowhe same format as the
individual Project Test report, except that thedibans tested are the interfaces.

System Test Report

A system test plan standard that identified theectbjes of testing, what was to
be tested, how it was to be tested and when thstdds occur. The System Test
report should present the results of executing tésit plan. If this is maintained

electronically, it need only be referenced, notuded in the report.

Acceptance Test Report

There are two primary objectives for testing. Tinstfis to ensure that the system
as implemented meets the real operating needseotiser or customer. If the

defined requirements are those true needs, thiedesttould have accomplished
this objective. The second objective is to ensti the software system can
operate in the real-world user environment, whinobludes people skills and

attitudes, time pressures, changing business d¢onslitand so forth.

Eight Interim Reports:

. Functional Testing Status

. Functions Working Timeline

. Expected verses Actual Defects Detected Timeline

. Defects Detected verses Corrected Gap Timeline

. Average Age of Detected Defects by Type

. Defect Distribution

. Relative Defect Distribution

0 N o 0o~ WDN P

. Testing Action
Functional Testing Status Report
This report will show percentages of the functiomkich have been:
* Fully Tested
» Tested With Open Defects
* Not Tested
FunctionsWorking Timelinereport
This report will show the actual plan to have alhdtions working verses the

current status of functions working. An ideal fotrnauld be a line graph.
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Expected verses Actual Defects Detected report

This report will provide an analysis between thembar of defects being
generated against the expected number of defegscted from the planning
stage

Defects Detected verses corrected Gap report

This report, ideally in a line graph format, wilh@v the number of defects
uncovered verses the number of defects being d¢edeand accepted by the
testing group. If the gap grows too large, the gobjmay not be ready when
originally planned.

Average Age Detected Defects by Typereport

This report will show the average outstanding dsfey type (severity 1, severity
2, etc.). In the planning stage, it is benefic datee the acceptable open days by
defect type.

Defect Distribution report

This report will show the defect distribution bynfttion or module. It can also
include items such as numbers of tests completed.

Relative Defect Distribution report

This report will take the previous report (Defeastibution) and normalize the
level of defects. An example would be one applaratnight be more in depth
than another, and would probably have a higher lefvdefects. However, when
normalized over the number of functions or linescofle, would show a more
accurate level of defects.

Testing action report

This report can show many different things, inchgdpossible shortfalls in testing.
Examples of data to show might be number of sevel@fects, tests that are
behind schedule, and other information that wouldsent an accurate testing
picture

4.8 Other Testing Terms

Usability Testing
Determines how well the user will be able to unterd and interact with the

system. It identifies areas of poor human fact@sgh that may make the system
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difficult to use. Ideally this test is conducted ansystem prototype before
development actually beings. If a navigational perational prototype is not
available, screen prints of all of the applicati@eseens or windows can be used
to walk the user through various business scenarios
Conversion Testing
Specifically designed to validate the effectivene$sthe conversion process
Developers and testers may conduct this test yoditing integration testing, or
at the start of system testing, since system ggstinst be conducted with the
converted data. Field -to -Field mapping and datasiation is validated and, if a
foil copy of production data will be used in thstte
Vendor Validation Testing
Verifies that the functionality of contracted orirth party software meets the
organization's requirements, prior to acceptirand installing it into a production
environment The software vendor and the test teath,focuses on ensuring that
all requested functionality has been deliveredaamuct this test jointly.
Stress/ Load Testing
Conducted to validate the application, databasd, retwork, they may handle
projected volumes of users and data effectivelywedlmpers, testers, conduct the
test jointly and DBA’s and network associates atfer system testing. During the
test, the complete system is subjected to enviratmheconditions that defer
expectations to answer question such as:

* How large can the database grow before performdegedes?

» At what point will more storage space be required?

* How many users can use the system simultaneoudyebi: slows down

or fails?

Performance Testing
Usually conducted in parallel with stress and loesting in order to measure
performance against specified service-level objestiunder various conditions
For instance, one may need to ensure that batdegsmg will complete within
the allocated amount of time, or that on-line reseotimes meet performance

requirements.
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Recovery Testing

Evaluates the contingency features built into fhygiaation for handling inter and
for returning to specific points in the applicatiprocessing. Any restoration, and
restart capabilities are also tested here. Thadast may conduct this test during
system test or by another team specifically gath&ethis purpose.
Configuration Testing

In the IT Industry, a large percentage of new ajapions are either client/server
or web-based, validating that they will run on tharious combinations of
hardware and software. For instance, configuratesting for an web-based
application would incorporate versions and releadexerating systems, internet
browsers, modem speeds, and various off the sipglications that might be
integrated (e.g. e-mail application)

Benefits Realization Test

With the increased focus on the value of businedsirms obtained from
investments information technology this type ot tasanalysis is becoming more
critical. The benefits Realization Test is a testanalysis conducted after an
application is moved into production in order totetmine whether the
application is likely to deliver the original profed benefits. The analysis is
usually conducted by- the business user or cliemigwho requested the project,

and results are reported back to executive manageme
4.9 Test Standards

External Standards - Familiarity with and adoption of industry testistlards
from Organizations.
Internal Standards - Development and enforcement of the test standérals
testers must meet.
IEEE

» Institute of Electrical and Electronics Engineers

* Founded in 1884

* Have an entire set of standards devoted to Software

» Testers should be familiar with all the standar@ésntioned in IEEE.
|EEE STANDARDS: That a Tester should be awar e of
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. 610.12-1990 IEEE Standard Glossary of Softwaigirteering Terminology
. 730-1998 |IEEE Standard for Software Quality Aasae Plans

. 828-1998 |IEEE Standard for Software Configurattanagement Plan

. 829-1998 |IEEE Standard for Software Test Docuatem.

. 830-1998 IEEE Recommended Practice for SoftRaguirement

Specification

6. 1008-1987 (R1993) IEEE Standard for Software Wasting (ANSI)
7.1012-1998 IEEE Standard for Software Verificataond Validation.
8.1012a-1998 IEEE Standard for Software Verifmathnd Validation

9.

10.
11.
12.
13.
14.
15.

Ot

Supplement to 1012-1998 Content Map to IEEE20Z.1

1016-1998 IEEE Recommended Practice for SoftDascriptions
1028-1997 IEEE Standard for Software Reviews

1044-1993 IEEE Standard classification for Bafe Anomalies
1045-1992 IEEE Standard for Software ProdugtiMetrics (ANSI)
1058-1998 IEEE Standard for Software Project&fgment Plans
1058.1-1987 IEEE Standard for Software Managéme

1061-1998.1 IEEE Standard for Software Qualigtrics Methodology.
her Standards:

* |SO - International Organization for Standards

* SPICE - Software Process Improvement and Capability Dateation
* NIST - National Institute of Standards and Technology

* DoD - Department of Defense

Internal Standards

Th

e use of Standards...

» Simplifies communication

» Promotes consistency and uniformity

» Eliminates the need to invent yet another soluttothe same problem
* Provides continuity

* Presents a way of preserving proven practices

+ Supplies benchmarks and framework
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Chapter 5

5. DSpace DL Software

DSpace is digital library software that allows @s&v submit, store, and allow
others to read and use information that may hawvadappeal. With a specific
focus on the preservation of stored data, DSpageloss digital preservation
functions such as the storage of checksums alotigdigital objects in order to
keep track of and verify a file’s conformance wiitle original. DSpace is an open
source software project and is entirely writteddava. DSpace was developed, so
that most functionality required by organizatioeeleng to use such a software
product would be covered, in a simple and basic. ix§pace has developed a
model that allows users to use the system, submit ase content, and
administrators can organize and configure the sysbe order to be more usable
to different types of users, the software providesonfigurable submission and

workflow process that can be fit to any organizasdanformation needs.

5.1. DSpace Object M od€l

While the functionalities of any software is imgaont regarding its use, to have
full understanding of a software system it is neaeg to look beyond the
appearance of that software and get a glimpse at hwppens at the backend.
DSpace is no different. From simple browsing, D$®peepository user can get a
feel of the structure of a DL, while the exact argation and division of its
underlying object model remains relatively hiddBi&pace administrators, on the
other hand, get a taste of DSpace’s underlyingttra.

DSpace stores digital content, often referred taig#al objects; thus a very

important part of the overall object model of DSpagstems is those objects that

are called “Items”. Items are organized in a hignmgrin which similar items are
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grouped and submitted into Collections of similantent. The highest level of
content organization in the system is Communitie$ich are groups of
Collections. As such, a Collection can be in mdrantone Community. Each
Item stored in a DSpace repository is made up béirzdle of bitstreams, so as
many files can be stored in a single digital obpneeded. Bitstreams adhere to
the Bitstream Formats that the system knows aband, DSpace behaves in
different ways with different types of objects—e.gnages may have their
thumbnails displayed while browsing the system. Th®pace object model

diagram is provided in the Figure:G

Communily Collection
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Figure: G DSpace object model

5.2. DSpace Ar chitecture

As detailed in the given Figure: H the DSpace saffens divided into a relatively

common three-tiered architecture. These three dages the Application layer,
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Business Logic layer, and Storage layer. On theettayer of this architecture,
the Storage layer, all bitstreams are stored inrépesitory are as files on the
system’s file structure. References to these &le$ most other metadata, settings,
and other information that drives the behavior lné system are stored in a

relational database system, PostgreSQL.

Statistics OAI-PMH Simple Media METS Application
Tools Web Ul Data Importer/ Filter Exporter La er
Provider Exporter y
DSpace Public API
Core Tools Search History E-person/
(Canfiguration, (Lucans Recorder Group
logging) Wrapper) Manager
Business
Browse Content Management Adm nistration Logic Layer
Submission
s’::::]lu i::'z:_ ::nnadlor Workflow Authorisation
e ? ge Manager
Storage AP
1
RDBMS Wrapper — Bitstream Storage Manager
JoBC o SRE | T ! Storage
o (Storage
PostgreSQL Oracle System Resource | | Layer
Broker) |_ N |

Figure: H DSpace architecture

Together the Storage layer aspects of DSpace mpkimeu Storage API. The
Business Logic layer is made up of a set of classenodules that embody the
inner workings of many DSpace object types, inglgduser related functions,
browsing and searching related aspects, contentageament, and others.
Business Logic classes make up DSpace’s Public wRich allows third party
code to interact with DSpace in the same way Wjaital interaction within the
software occurs. Lastly, the Application layer tsethighest level layer of
functionality in DSpace and brings together DSphaekend functionalities to
provide the services and functionality that usess when they use the system.

Included in the Application layer are the imporfgert functionality the software
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provides, statistics tools, and the web-based insenface. Given DSpace’s open
source nature, all of these software aspects hawee code available on Internet

for download for organizations to tweak and custEnidSpace as per their needs.

5.3.DSpace I ngestion

DSpace is a software that serves as a repositatystames digital content. In a
system with such a goal, perhaps the most critispect of the system is how that
data enters the system. This occurs mainly in tagswn DSpace. The web based
Ul for the software allows a user to submit itemgaollections as long as they are
logged in as a registered user. When users lodpéy, go through a configurable
workflow where they upload and describe their sudsions. (Workflows in

DSpace are discussed further in the next section)

INGEST PROCESS

External SIP ~] Batch item
|  Importer
In Progress al Axl ah
’> Submission j—'\ Item Installer ' rchived [tem

Workflow

Web Submit
ul

Figure: | DSpace Ingest Process

Alternatively, DSpace administrators who have gdaamount of content to be
batch imported may take advantage of the importexfunctionalities of the
system. The Item Importer is a command line toalt tomes bundled with the

system and allows users to import collections oitent into the system.
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archive directory/

item 000/
Eublin_core.xml == gualified Dublin Core metadata
contents == text file containing one line per filename
file 1l.doc -— files to be added as bitstresmwms to the item
file 2.pdf

item 001/

dublin_core.xml
contents
file_l.png

Figure: J DSpace’s simple archive format for impgrtand exporting

The Item Importer uses DSpace’s simple archive &ymwhich is a simple
directory structure that holds items for importoirthe system. (An example of a
simple archive is given above in Figure: J). A leyel archive directory contains
uniquely named directory, each of which containsrgthing necessary to import
a single item. Each sub-folder is required to contao files, in addition to the
actual content to be imported. The required filebith_core.xml” contains an
XML representation of qualified Dublin Core elememmes and the textual
content that contains metadata records, includutbaa, title, and so on. A plain
text “content” file has one line containing theefiame of each file that will be
included in that digital object. Once this struetus put in place, the import
command can simply be run and all content will i@arted into the repository.
The tool provides a “map file” after being run, whidetails all items that were
imported and their new location within the systerhistfile can be helpful in

future for exports or removal of imported contents.

5.4. DSpace Wor kflow

The DSpace submission workflow system is a critipatt of the DSpace
architecture that allows submission, processing, faral addition of content to
the live repository. DSpace’s underlying model unids E-People, users who
have registered with the system and have certahodmations, roles, rights, and
privileges that translate abilities to completetaier tasks within the DSpace

system. A typical submission begins with the sysésking the user a couple of
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guestions about digital document to be added imepesitory and number of files
involved in the submission. Then the system guidesuser through the different

steps, which are outlined in the following Figuite:

Workflow Step Description

1. Describe User enters metadata about the document(s) they are submitting, including
but not limited to authors, title, keywords, and a description.

2, Upload The user selects and uploads the files on their local machine that they'd like

to upload as part of the submission. Each file's type is identified by the
systern and the user verifies the file type.

3. Verify An overview of all details of the submission are given including a summary of
the entered metadata and the files involved in the submission.

4, License The user is shown and must agree to the license the system administrator
has assigned to submitted content for this collection.

5. Complete The user's actions in the submission process are complete. Based on the
workflow steps set for the collection, the item may immediately be added to
the collection or have to be reviewed by system administrators before its
addition to the collection.

Figure: K DSpace submission workflow overview
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6. DSpace Functional Testing using Test Director

In this project functionality testing of DSpace ith library software has been
done using the automated software testing tool dam& “TestDirector of
Mercury Interactive (Proprietary)”. TestDirector & in organizing and
managing all phases of the software testing progeskiding planning, creating

tests, executing tests, and tracking defects.

Using TestDirector, we can start up a testing mtogand maintain a database of
test cases which can be used to btakt setggroups of tests) executed to achieve
some specific goal. For example, we can createsa st that checks a new
version of the software, or one that checks a §ipdeiature of the software. As
we execute tests, one of the important aspect stfDieector is it lets us report
defects detected in the software under test. Deéecirds are stored in a database

where we can track them until they are resolvethénsoftware.

Mercury TestDirector allows deploying high-qualigpplications quickly and

effectively by providing a consistent, repeatableocpss for requirements
gathering, planning and scheduling tests, analymsglts, and managing defects
and issues. TestDirector is a single, applicatmndll essential aspects of test
management — Requirements Management, Test Pla, LBd, and Defects

Management.

DSpace is an open source fully developed softwiérées being widely used
nationally and internationally for creating and ntaining digitally repository.
For better understanding of the software and arcatahg its usage it is very much
necessary to conduct its testing as far as itstiumality and performance is
concerned.
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For test purpose the below mentioned DSpace release version and other
softwar es have been used:

DSpace — Release 1.4.2 (Installed on Linux Fedora 6)
Apache-tomcat-6.0.10

PostgreSQL 8.1.4

ANT 1.6.5

Sun java - jdk1.5.0_02

Datainputsfor thetesting

Testing project in TestDirector can be completethiee phases:
1. Plan Phase — Test cases preparation

2. Run Phase — Run the test cases grouped iretest s

3. Defect Phase — Track the defects

Plan Phase

To perform the DSpace functionality test using Dagtictor, a project database
has been set up using the Project AdministratiatityJof TestDirector. In the
database various test cases has been prepared drasled functionality of the
DSpace software. In each test case steps to lwevidl is defined to conduct the

respective function in the software.
Run Phase
In this phase the test cases are grouped intsé¢stto run the tests and observe

the result.

Defect Phase
In this phase defects can be tracked.

The followings are the some of the functional feasuf DSpace on which testing

has been conducted. The complélest Report Documentatiorgenerated by the
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tool at the completion of the project is attachedaa Appendix in the project

report.

6.1 CORE CONCEPTSAND RELATIONSHIPS

The following are the core concepts of DSpace aeit telationships which helps

users in better understanding the DSpace.

6.1.1 Site

A DSpace Site is a web site which deals with thitdeof the host institution
where DSpace is installed and various servicesféeesd
(See the appendix for the test result)

6.1.2 User

A DSpace User is an individual who uses the DSpatem, by visiting a
DSpace site with a web browser. DSpace users cat bay given time either
unknown, or credentialed to the system to some edggfor example via
username/password, LDAP server authentication eaddiess-based network
presence. DSpace keeps some basic informatiomegiktered usergemalil
address, name, and credential information), sottiet can take advantage of all
of the systems functionality (For example: SubmoissMy DSpace).

(See the appendix for the test result)

6.1.3 Group of Users

In DSpace, repository administrators can organi&pde users into groups,
which may be used to define participants in a rolghin a collection’s
submission process (e.g. “approver”). Policy staet® can also refer to groups
of users (for example, allow users in group “theslministrators” to edit the
collection metadata for the thesis collection).

(See the appendix for the test result)
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6.1.4 Community

A DSpace Community is a convenient entry point portal” into the corpus of

material in the repository. A Community consisthi@me page, which can be
edited, a set of collections referred to by the eamity, and a group of users
with management and administrative responsibibtythe community.

(See the appendix for the test result)

6.1.5 Collection

A DSpace Collection is a group or a set of DSp&sms that are related in some
way. A DSpace Collection consists of a configurableme page for the
collection, a set of items referred to by the adllen, a configurable submission
process for content entry into the collection, aadgroup of users with

management and administrative responsibility ferdbllection.

Users who submit items to DSpace can choose actioleto submit to. Further,
DSpace administrators can re-organize items intothem collection or even
multiple collections after their initial submissio@ollections typically contain
items that are similar in some dimension (for exEmgpource, purpose, existing
series or audience, subject matter, research tofdministrators can also use
collections to organize a submission process fasistency of submitted content
(for example, with respect to scope of content,amhata requirements, required
bitstream formats, etc.)

(See the appendix for the test result)

6.1.6 Approval Process

In institutional settings, decisions about whaeeninto the repository can be set
through approval process. In DSpace, each colledan have its own approval
process, and specify individuals who will partidgain it. Such approval
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processes can range from very simple, to multisteygew with multiple
individuals participating at each stage.

(See the appendix for the test result)

6.1.7 Iltem

A DSpace Item is a logical grouping of a useful gfetontent and metadata that
are related in some way. Iltems correspond to “AmhBitsreams” in DSpace.
Examples of DSpace items include:

A working paper, a conference presentation, a m@pdg (book), an annotated
series of images, a video clip, materials for arselecture, a research paper with
auxiliary material (e.g. dataset, extended bibkpdry, rich media images, PDF,
doc files etc.).

(See the appendix for the test result)

6.2 SUBMIT

In DSpace registered users can submit their iteynsetbecting the appropriate

communities and collection for which they are auttex to or have access.

6.2.1 Anonymous vs. Credential Access

Any user can use DSpace to search and browse #echsollections that are

globally accessible. Only users who are registangd DSpace can submit items,
administer items, collections, or communities, mwitems that are not globally

accessible. DSpace software will ask user to atitaa themselves to the system
whenever the system’s current policy configurafimticates that some credential
is required to perform the action.

(See the appendix for the test result)
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6.2.2 Register with DSpace

In DSpace users can be registered through the ridisystems or LDAP server
as well as the user can registered themselves ghrtloe following DSpace
registration process:

1. DSpace gathers the user’'s email address.

2. Verifies that individuals are registering using email address that they
can access. In other words, it is not possiblesgpster for DSpace using
someone else’s email address.

3. Allows the user to initially set their user profilpassword and basic
personal information (name, etc.).

4. Store the password securely within the system

(See the appendix for the test result)

6.2.3 For gotten Password

DSpace provides a secure process for users whoftiaten their password to
select a new password without human administratitervention. Users provide
their email address, and the system mails themeaiaphyperlink which, when
clicked, allows them to update their password.

(See the appendix for the test result)

6.2.4 Edit user Profile

DSpace enables registered users to edit the bassonmal information that the
system keeps for them such as:

* Lastname, Firstname

» Contact Telephone (optional)

* Password
The system keeps track of users by the single eaddiless with which they

initially registered. A user’s mail address canotrently be changed via the end-
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user interface, but can be changed using the asirative user interface. Thus,
end users can get their email updated by contaatingnistrator
(See the appendix for the test result)

6.2.5 Submit to Collection

DSpace provides an easy way for materials to emter the archive in a
distributed fashion across the host institutione Babmitted materials gets enter
into the DSpace archive through the submissionga@cMaterials within DSpace
are always in one of three stages:

1. Items Being Assembled — the submitting user id stilthe process of
entering the Item’s Metadata, or uploading the($jlé¢o be included with
the item.

2. Submissions Pending Archive — the submitting ussrdubmitted the item
to the initial Collection’s submission approval pess. But this approval
process is not yet complete, and the item is nbaehived as it requires
more authentications.

3. Archived Items — the item is archived, having bapproved for entry into
the collection to which it was submitted.

Authorized users can initiate submissions to a @8pallection that they have

chosen. Users can choose the collection to subrmtdne of two ways:

1. Explicitly, from a list of all collections in DSpac (accessible from
DSpace home)

2. Contextually, by first navigating to the collectiaf interest (accessible
from each collection’s home page)

(See the appendix for the test result)
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6.2.6 Submit Basaline M etadata

In DSpace, users can specify baseline metadatahathsubmission. Users fill in

the form for all submitted items. This baseline adetta will enable users to
search across all of DSpace, and to easily finangitdd items in the future. The

baseline metadata requested for each submittedistdrased upon the qualified
Dublin Core Metadata Schema, adapted to DSpacé&eaugents.

The elements captur ed through the end-user interface are:

1. Author(s);

Zero or more supported. Currently no authority oanfor authors (i.e. DSpace

does not currently know that “Samuel Clemens” alhrk Twain” are the same

author, nor does it distinguish well between twdhats that share the same
name).

2. Title(s);

Including alternative titles, if applicable.

3. Date of Issue

4. Series Name and Report Number; For example fiSB&hool of Management

Working Papers, Number 2002-128” If applicable.dZer more supported.

5. ldentifiers;
Including ISBN, ISSN, ISMN, URI, and other. Zerorapre supported.

6. Language (in which submitted material is wrijten

7. Subject Keywords;
Zero or more supported. Currently no thesauri dhauty control for subject

keywords.

8. Abstract
9. Sponsors / Funding Codes
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10. Other Description

Additional elements are modeled and stored internégdome of these are
generated automatically by the system. Others maymlanaged by DSpace
administrators using the admin user interface.

(See the appendix for the test result)

6.2.7 Submit Domain-Specific M etadata

In addition to DSpace baseline metadata, Users stdomit domain-specific
metadata that is specific to their item, or thatequired by the curators of the
collection to which they are submitting, by uplaaglia file that contains the
relevant metadata. For example, a collection ofgesamight require that each
image be submitted with GIS metadata indicating tloeation of the

corresponding image. (write more explicitly hereatexample you are quoting)

Users may annotate their item using as many metddahats as desired. DSpace
calculates and maintains an MD5 checksum of edelufiloaded with the item
that can be used by DSpace administrators and drg tis verify the integrity of
the content and metadata within the system. DSpaamtains each of these
metadata bitstreams with the item, and make theaitadle with the item.

(See the appendix for the test result)

6.2.8 Upload File(s) to Item

Submitted DSpace Items are supposed to becomeivaldBitsreams”, that is
actual digital documents or files . As such, edemican include multiple pieces
of content. Each piece of content might compriseis# files.

Users must submit one or more files to be includéd their item. For example,
a user might submit a conference paper, along pvghentation materials actually

used at the conference. A researcher might subprié-grint of an article, along
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with dataset(s) that would enable other researdbarglependently reproduce the

research results.

DSpace calculates and retains a checksum of dadlploaded with the item that
can be used by DSpace administrators and by usersrify the integrity of the
content and metadata within the system. This checksan be obtained through
the end-user interface.

DSpace attempts to recognize the bitstream forrhaaoh uploaded file. If it
cannot match the bitstream format to a known forimeah the system’s bitstream
format registry, it asks the user to describe tlemét so that library
administrators can track and support important gmgrformats over time.

(See the appendix for the test result)

6.2.9 Grant Distribution License

To enable the host institution to administer, preseand distribute the submitted
material, DSpace asks the user to grant the insstution a non-exclusive
license to distribute the material, and to tramsl#t for the purposes of

preservation.

License agreements can vary by Collection, andspeeified by the collection

administrator(s) for the Collection. Because lieensrms are likely to change
over time based on the needs of submitters antdbeinstitution, DSpace stores
a copy of the license that was granted at the bimgubmission as a bitstream
within the item, so that the specific terms agrepdn are always available.

(See the appendix for the test result)

6.2.10 Augment & Approve Submissions

When the user submits an item to a DSpace collective system routes the
submission through the approval process previoushfigured for that collection.

The approval process can vary by collection, amdieelude any combination of
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the approval roles defined below. Further, groupssers can be used to associate
any number of users with each of the roles thatandigured for the process. The
system routes the submission to individuals (if)awio have been chosen to

assume each of the following roles for the targdéiection:

Reviewers. review the content of the submission for apprdpriass to the
collection. Reviewers act as the gatekeepers fercthllection. Reviewers are
empowered to return a submission back to the stdmtiecause it is deemed

inappropriate for the collection. Reviewers do edit submission metadata.

Approvers. check the submission for completeness and/or okverors (e.g.
wrong file uploaded). Approvers can edit the sulsiniss metadata to fix
obvious errors, and are empowered to return a |dion back to the submitter
because it is incomplete or in error.

Metadata Editors. check and/or augment the submission’'s metadata. Fo
example, a metadata editor may be assigned totreddppropriate series name
and number to each submission in a collection. Nt Editors can only edit the

submission’s metadata.

Each collection may specify zero or more individutd assume each of these
roles. If zero individuals are chosen, the systé&ipssthat stage of the approval
process. For example, a collection might have algirprocess for a series of
working papers where all submissions are routesl smgle staff metadata editor.
This metadata editor would assign the series nurtibezach submission. All
submitted items would be approved and enter theac- in this configuration it
would be the responsibility of each submitter tossicheck their own submissions
and decide that they were suitable for the archieother collection might
additionally define a reviewer role to ensure tlsatomitted material is of
appropriate nature to be included in the collectidat another collection might

use all three roles. The intent is to allow comrtiasiflexibility in meeting their
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collection management needs while avoiding thetuiginal paralysis that often

results from too much flexibility or too many chesgc

DSpace users in each role are notified via emaierwlthey have pending
submissions that require their attention. Theskstase also available to them
from the “My DSpace” section of the DSpace system.

As each task is completed, the submission is routedhe individual(s)
responsible for the next stage of review, if anye Bystem sends email(s) to each
of these Users, with links to their pending taskhie DSpace system.

When the submission either enters the DSpace a&rohivis returned to the
submitter, the system notifies the submitter by iemlbout the status of their
submission.

(See the appendix for the test result)

6.2.11 My DSpace

DSpace offers each user personalized access tomiafion within the system
through their My DSpace page. As appropriate gieir role(s) in the system,

users can view their:

1. ltems being assembled.
2. Submissions pending archive.
3. Archived Items that they submitted.

4. Review tasks for Items pending archive.

DSpace filters these sections so that only themectelevant to each user are

presented such as:
1. View Archived Items Submitted by User:

Users can easily view all of the archived itemg tiha@y submitted from their
personalized My DSpace page.
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2. View Items being Assembled

Users can access submissions that were interruptel@ partially complete

(because key information was not available, becailsies were not available
for upload, or simply because the user was caleayafor an extended coffee

break) from the “ltems being Assembled ” sectiontloéir personalized My
DSpace page.

3. View Pending Approval Tasks

Users who are taking part in the approval processohe or more collections
within DSpace can view, select, and perform taska tequire their attention
from the “Pending Approval Tasks” section of thpegrsonalized My DSpace
page.

(See the appendix for the test result)

6.3 ARCHIVE

DSpace maintains the archives of the items subenétel are accessible through
the web interface. For the archival of items suteditit undergoes through the

following process such as:

6.3.1 Assign/Resolve Cietable Persistent Name

DSpace creates a persistent name for submittedriaiateat enters the archive.
The name that DSpace assigns is intended to b aadi resolvable in perpetuity;
the institution hosting the DSpace system stantdsbehat commitment, even if
the DSpace system in place at the time of submmssiaemoved, revised, or
replaced. The original host institution may at sqgmet assign that commitment
to another institution (conveying responsibility fnaintenance/administration of
the submitted material to the other institution)Sdace currently creates and
assigns persistent names for archived items. Timesaassigned are free of
semantics about the material that they refer tothey, they are decoupled from

both logical and physical storage currently in uUse associated material.
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Assigned names are registered using the CNRI He8yieem. CNRI provides an

http resolver at:

http://hdl.handle.net/<handlename>

CNRI also makes plug-ins available for most popblawsers that allow Handles
to be resolved without need for an http resolve8plice does not require that
DSpace users install the handle plug-in, and i©sigmabout its use. The name
assigned by DSpace is appropriate for citing tharstied material from other

digital materials, or from print.

(See the appendix for the test result)

6.3.2 Store Bitstreams

DSpace provides storage for the individual bitstrés associated with submitted,
archived, items. Users can access the storeddaites for any item through that
item’s overview. DSpace allows additional physistdrage for bitstreams to be
added, and for stored bitstreams to be easily méned one physical store to
another.

(See the appendix for the test result)

6.3.3 Generate Bitstream Checksums

For each bitstream maintained within the systenpd28 generates and stores an
MD5 checksum that can be used either by users aolnstream preservation
services to verify the integrity of the stored tsgams over time. Checksums for
each of an Item’s bitstreams are accessible frenitdm Overview.

(See the appendix for the test result)

6.3.4 |dentify Bitstream Format and Preservation

DSpace maintains a bitstream format for each bastr stored within the system,

in addition to maintaining the sequence of bitsoasded with that bitstream.
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Bitstream formats are chosen from a registry ofvkmdormats, the Bitstream
Format Registry, which is maintained by DSpace adstrators.

DSpace attempts to identify the bitstream formabmatically. If it is unable to
do so, it requests that the submitting user idgntié bitstream format from those
within the bitstream format registry.

If the bitstream format of a submitted bitstreans hat yet been entered into the
bitstream format registry, the system request®agpdescription of the format, so
that DSpace administrators can consider whethamobrthis format should be

incorporated into the registry.

DSpace administrators can identify a preservatemice level for each entry in
the bitstream format registry.

(See the appendix for the test result)

6.3.5 Store ltem Provenance I nformation

DSpace maintains provenance information for eaem itn the archive, in
qualified Dublin Core <description.provenance> ealuln addition to the system
generated provenance values described, administratm annotate items with
additional human generated provenance values.

(See the appendix for the test result)

6.4 DISSEMINATE

The items submitted and archived into the DSpagéadlilibrary repository can

be disseminated and accessed by the users threagthsand browse.

6.4.1 Search

DSpace offers users the capability to search DSpacéems of interest both
simple and advanced.
(See the appendix for the test result)
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6.4.2 Sear ch Results

DSpace performs the search and produces a resuhse the user specifies the
search terms. DSpace displays the result set,dimgua terse description for each
item in the results. From the terse item descniptisplayed in the search results,
the user may select a desired item to view its i@rarview.

(See the appendix for the test result)

6.4.3 Browse ltems

From the DSpace home page, users can browse @ ile DSpace by title,
author, or issue date.

(See the appendix for the test result)

6.4.4 Browse Communities and Collection

DSpace administrators organize DSpace items infeeations, and include

collections in communities. Users can browse tiecgire of communities and
collections, in an outline view. Each outline eningludes text describing the
contents and/or purpose of the corresponding coritgnancollection. Users can

select an entry from the outline view to accesshbme page of the selected
community or collection, from which further boundbbwse or search can be
performed.

(See the appendix for the test result)

6.4.5 Recent Submissions

Recently submitted items to each collection argldiged in a sidebar on each
collection’s home page.

(See the appendix for the test result)
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6.4.6 View | tem Overview

Terse item descriptions in either the search vielwrowse view are linked to the
corresponding item overview. Authorized users c@wvan item’s overview,
which displays the item’'s DSpace core metadatas liee collection(s) that
include it, and provides links to each of the b&amns that the item comprises.

(See the appendix for the test result)

6.4.7 Download Item Bitstream(s)

Users may download each of the bitstream(s) in iteen by selecting the
bitstream from those listed in the item’s item awew if the user is an authorized
user to access bitstream in the repository.

(See the appendix for the test result)

6.5 MANAGE AND ADMINISTER

In DSpace there is a provision of administratoroact which can be created
through the command mode after the installationtled software. DSpace
administrator can perform various administrativek$athrough command mode as
well as from the administrative user interface.rrradministrative user interface
DSpace administrator can conveniently access thenastrative functionality in
addition to the end user interface. This sectioscdbes the functionality of

DSpace administrative tasks.

6.5.1 Administer Communities and Collections

1. Create/Delete Community/Collection

Authorized DSpace users can create a new commumityreate a new collection
and associate it with an existing community. Admsers can also delete an
existing community or collection.

2. Edit Community/Collection Home Page
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Authorized users can edit key information aboubmmunity or collection. The
information is used primarily within the home pagé the community or
collection, and includes:

* Name

» Short Description (used in community/collection\se)

* Intro Text

* Logo (upload bitstream from local filesystem)

» Copyright Text

* Sidebar Text
Apart from the above there is some Intro Text, Cmyby Text, and Sidebar Text
may include HTML. This allows some degree of usanfatting control, and
allows easy links to pages outside DSpace to hy essbedded.

(See the appendix for the test result)

6.5.2 Administer Items

Authorized users in DSpace can change the contehtreetadata of an item, or

expunge the item.

1. Add/Change/Remove M etadata Values
Authorized users can use the admin user interface t
* Add baseline metadata: that is, add to an itemramgber of values for
any qualifier in the system’s registry of Dublint@®ualifiers.
* Change baseline metadata: that is, edit any egistadue(s) for any
qualifier
 Remove baseline metadata: that is, remove anytatimg value(s) for

any qualifier

2. Add/Delete Bitstreams
Authorized users can use the admin user interfaice t

* Add to an item any number of additional bitstreams
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* Remove any existing bitstream(s) from the item

3. Expunge Item
* Authorized users can use the admin Ul to expungetean from the
system. This deletes the item completely

(See the appendix for the test result)

6.5.3 Administer Usersand Groups

1. Users
Authorized users can use the admin user interface t
* |dentify users who may register with DSpace. Theaiéaddress of valid
users must be entered through this way before wgkise able to register
for the system.
» Edit the personal information stored for a spedifieser, including their
email, first name, last name, phone, passwordwdrether or not they are
active in DSpace.

» Delete a specified user from the system.

2. Groups
Authorized users can create and maintain groupssefs. DSpace uses these
groups and authorization policies to determine Wwhisers are authorized to

perform particular actions within the system.

Authorized userscan usethe admin user interfaceto:
« Create a group of users
* Name the group
* Add users to the group
* Remove users from the group

(See the appendix for the test result)
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6.5.4 Authenticate/ Authorize Users

DSpace uses a set of machine-interpretable poliajersents to determine
whether or not a given user is authorized to pearfargiven action upon a given
resource.

(See the appendix for the test result)

6.5.6 List / Abort Submission Processes

Authorized users can view the state of open sulbomgsrocesses in the system,
and can abort a selected submission process. Whewbmission process is
aborted, any pending tasks are removed from the ENBpace” task and lists of
approvers, reviewers, and/or metadata editors. Jinemitted item remains
accessible to the submitter from their “My DSpapade.

(See the appendix for the test result)

6.5.7 Manage Bitstream Format Registry

Authorized users can add, edit, or delete a fiten&d in the system’s registry of
bitstream formats. DSpace uses this registry malisers to identify the format
of bitstreams they submit to DSpace.

(See the appendix for the test result)

6.5.8 Bulk Import

DSpace system administrators can bulk import items the system, and bulk
import users to the system. Unlike all of the pdieg administrative
functionality, the bulk import tools are not avaia in the web-client-based
administrative user interface. Rather, bulk imptobls are driven from a
command-line interface.

(See the appendix for the test result)
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Conclusion

In this project functionality testing of DSpace ith library software has been
undertaken and the detailed study of concepts Hedoftware testing, principles
and guidelines to handle a software testing prejd@s been presented. As
DSpace is an open source digital library softwaré i is being widely used to
create digital library repository in each spherethed world from an individual
digital repository to an university level and eey the corporate industries to
build up and maintain their digital archives. Thasic aim of this project is to
perform an exhaustive testing of the DSpace wheh leelp in validation and

analysis of the software as far as its functiogpaditconcerned.

Testing has been done on various functional featof®Space following the step
by step process using the automated software getstol and consecutively report
has been generated for each test sets as theetdt which is attached as
Appendix in this project This testing will be helpful in better understamglof the

software functionality and can be used as a guide for practicing DSpace.

While testing, the software was found stable enoyghtform independent,
flexible, well documented and fully satisfies itgesification in order to address

the need and requirement of any standard “Digitiaidry”.

Though the software is mature and being succegsigkd across the Globe still

there is need to add some new features in it like:

* Prioritized List display of Communities and coliiect (If required)
* Bulk import from GUI (Graphic User Interface)

» Version Control for document management

* Authority Control

* Adding thesaurus
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Conclusion

While testing the software it was found that durthg following test cases the
software status showed as failed
* Bulk Import (DSpace web Ul does not have bulk impacility)
* The test result also mentioned that DSpace doebawa version control
feature.
» Dspace currently does not support Thesauri or aityrmontrol for subject
keywords.
» DSpace does not support prioritized list display coimmunities and

collection

The aim of the present study is to explore howsthiware testing is carried out
for any software. During the study some of the ezt of DSpace were tested
through the testing software. This shows that ivesy essential to carry out
software testing before actually using any softwespecially when it is open

source software to understand any software in etail.
This project will certainly add value for furthertudies in finding out

shortcomings in the software and any enhancemeuteakin further development

of the software taken for testing.
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Appendix: DSpace Functionality Test

Description: DSpace is an open source digital library software.
This test has been undertaken to test the functionality of the
Software

Creator: Mohammad Ehtesham
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Creation Date: 8/31/2007
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Chapter 1 Tests

Chapter 2 Site

Subject : Core Concepts and Relationships

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : A Dspace Site is a specific installation of the DSpace software, upon which Digital
Library services are offered that are backed by the host institution. The DSpace Site URL and the
Host name has to be defined while installation in the dspace.cfg file within the DSpace directory.

"/dspace/config/dspace.cfg
For e.g:
#H#H# Basic information ####H#H

# DSpace installation directory
dspace.dir = /dspace

# DSpace base URL. Include port number etc., but NOT trailing slash
dspace.url = http://localhost/dspace

# DSpace host name - should match base URL. Do not include port number
dspace.hostname = localhost.localdomain

# Name of the site
dspace.name = DSpace @ My University

After installation the installation can be accessed through browser with url:

http://localhost/dspace

Chapter 3 User

Subject : Core Concepts and Relationships

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : A DSpace User is an individual who uses the DSpace system, by visiting a DSpace
site with their web browser. DSpace users can be at any given time either Anonymous, or
Credentialed to the system to some degree, for example via username/password or -address-
based network presence. DSpace keeps some basic information for registered users (email
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address, name, credential information), so that they can take advantage of all of the systems
functionality (For example:
Submission, My DSpace).

Chapter 4 Group of Users

Subject : Core Concepts and Relationships

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace administrators can organize DSpace users into groups, which may be
used to define participants in a role within a collection’s submission process (e.g. “approver”).
Policy statements can also refer to groups of users (for example, allow users in group “thesis-
administrators” to edit the collection metadata for the thesis collection).

While it is true that there may be some organizational or sociopolitical group of people that
correspond to an overall social “community”, DSpace functionality is concerned with defined
groups for specific roles within the community.

For example:

Who can edit the community’s home page?

Who can add collections to the community?

Who can submit items to a collection’s submission process?

Chapter 5 Community

Subject : Core Concepts and Relationships

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : A DSpace Community is a convenient entry point or “portal” into the corpus of
material in the repository. A Community consists of a configurable home page for the community,
a set of collections referred to by the community, and a group of users with management and
administrative responsibility for the community. Because communities must be administered,
DSpace communities typically correspond — at least initially — to an organizational entity, for
example, a school, department, laboratory, or research center.

Chapter 6 Collection

Subject : Core Concepts and Relationships

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : A DSpace Collection groups together a set of DSpace items that are related in
some way. A DSpace Collection consists of a configurable home page for the collection, a set of
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items referred to by the collection, a configurable submission process for content entry into the
collection, and a group of users with management and administrative responsibility for the
collection. Users who submit items to DSpace can choose a collection to submit to. Further,
DSpace administrators can re-organize items into another collection — or even multiple collections
— after their initial submission. Collections typically contain items that are similar in some
dimension (for example: source, purpose, existing series or audience, subject matter, research
topic). Administrators can also use collections to organize a submission process for consistency
of submitted content (for example, with respect to scope of content, metadata requirements,
required bitstream formats, etc.)

Chapter 7 Approval Process

Subject : Core Concepts and Relationships

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : In institutional settings, decisions about what enters the archive often must be
distributed, with decisions made close to communities. In DSpace, each collection can have its
own approval process, and specify individuals who will participate in it. Such approval processes
can range from very simple, to multistage review with multiple individuals participating at each
stage.

Chapter 8 Item

Subject : Core Concepts and Relationships

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : A DSpace Item is a logical grouping of a useful set of content and metadata that
are related in some way. Items correspond to “Archival Atoms” in DSpace. Examples of DSpace
items include:

A working paper, a conference presentation, a monograph (book), an annotated series of images,
a video clip, materials for a course lecture, a research paper with auxiliary material (e.g. dataset,
extended bibliography, rich media images).

Chapter 9 Anonymous vs Credential Access

Subject : Submit

Status : Ready

Designer : admin
Creation Date : 8/16/2007
Type : MANUAL
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Description : Any user can use DSpace to search and browse items and collections that are
globally accessible. Only users who are registered with DSpace can submit items, administer
items, collections, or communities, or view items that are not globally accessible.

DSpace will ask that the user authenticate themselves to the system whenever the system’s
current policy configuration indicates that some credential is required to perform the action.

Chapter 10 Register with DSpace

Subject : Submit

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : The user registration process:

1. Gathers the user’'s email address

2. Verifies that individuals are registering using an email address that they can access. In other
words, it is not possible to register for DSpace using someone else’s email address.

3- Allows the user to initially set their user profile: password and basic personal information
(name, etc.).

4. Stores the password securely within the system

Chapter 11 Forgotten Password

Subject : Submit

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace provides a secure process for users who have forgotten their password to
select a new password without human administrative intervention. Users provide their email
address, and the system mails them a special hyperlink which, when clicked, allows them to
update their password.

Chapter 12 Edit user Profile

Subject : Submit

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : Registered DSpace users can edit the basic personal information
that the system keeps for them:

- Lastname, Firstname

- Contact Telephone (optional)

- Password
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The system tracks users by the single email address with which they initially registered. A user’s
mail address cannot currently be changed via the end-user interface, but can be changed using
the administrative user interface. Thus, end users can update their email address through a call
to the help desk.

Chapter 13 Submit to collection

Subject : Submit

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace provides an easy way for materials to enter the archive in a distributed
fashion across the host institution. The submitted materials gets enter into the DSpace archive
through the submission process. Materials within DSpace are always in one of three stages:

1. Items Being Assembled — the submitting user is still in the process of entering the Item'’s
Metadata, or uploading the file(s) to be included with the item.

2. Submissions Pending Archive — the submitting user has submitted the item to the initial
Collection’s submission approval process. But this approval process is not yet complete, and the
item is not yet archived.

3- Archived Items — the item is archived, having been approved for entry into the collection to
which it was submitted.

Authorized users can initiate submissions to a DSpace collection that they have chosen. Users
can choose the collection to submit to in one of two ways:

1. Explicitly, from a list of all collections in DSpace (accessible from DSpace home)
2. Contextually, by first navigating to the collection of interest (accessible from each collection’s
home page)

Chapter 14 Submit baseline Metadata

Subject : Submit

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : With their submission, users can specify baseline metadata. Users fill in the same
form for all submitted items. This baseline metadata will enable users to search across all of
DSpace, and to easily find submitted items in the future. The baseline metadata requested for
each submitted item is based upon the qualified Dublin Core Metadata Schema, adapted to
DSpace requirements.

The elements captured through the end-user interface are:

1. Author(s);

Zero or more supported. Currently no authority control for authors (i.e. DSpace does not currently
know that “Samuel Clemens” and “Mark Twain” are the same author, nor does it distinguish well
between two authors that share the same name).
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2- Title(s);

Including alternative titles, if applicable.

3- Date of Issue

4. Series Name and Report Number; For example “Sloan School of Management Working
Papers, Number 2002-128" If applicable. Zero or more supported.

5. ldentifiers;

Including ISBN, ISSN, ISMN, URI, and other. Zero or more supported.

6- Language (in which submitted material is written).

7- Subject Keywords;

Zero or more supported. Currently no thesauri or authority control for subject keywords.

8- Abstract

9- Sponsors / Funding Codes

10- Other Description

Additional elements are modeled and stored internally. Some of these are generated
automatically by the system. Others may be managed by DSpace administrators using the admin
user interface.

Chapter 15 Submit domain specific Metadata

Subject : Submit

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : In addition to DSpace baseline metadata, Users can submit domain-specific
metadata that is specific to their item, or that is required by the curators of the collection to which
they are submitting, by uploading a file that contains the relevant metadata.

For example, a collection of images might require that each image be submitted with GIS
metadata indicating the location of the corresponding image.

Users may annotate their item using as many metadata formats as desired.

DSpace calculates and maintains an MD5 checksum of each file uploaded with the item, that can
be used by DSpace administrators and by users to verify the integrity of the content and
metadata within the system.

DSpace will maintain each of these metadata bitstreams with the item, and make them available
with the item. DSpace does not yet support discovery based upon domain-specific metadata
submitted in this fashion.

Chapter 16 Upload File(s) to Item

Subject : Submit

Status : Ready

Designer : admin
Creation Date : 8/16/2007
Type : MANUAL
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Description : Submitted DSpace Items are destined to become “archival atoms”, that is some
amount or boundary of material that make sense together. As such, each item can include
multiple pieces of content. Each piece of content might comprise several files.

Users must submit one or more files to be included with their item. For example, a user might
submit a conference paper, along with presentation materials actually used at the conference. A
researcher might submit a pre-print of an article, along with dataset(s) that would enable other
researchers to independently reproduce the research results.

DSpace calculates and retains a checksum of each file uploaded with the item that can be used
by DSpace administrators and by users to verify the integrity of the content and metadata within
the system. This checksum can be obtained through the end-user interface.

DSpace attempts to recognize the bitstream format of each uploaded file. If it cannot match the
bitstream format to a known format from the system’s bitstream format registry, it asks the user to
describe the format so that library administrators can track and support important emerging
formats over time.

Chapter 17 Grant distribution License

Subject : Submit

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : To enable the host institution to administer, preserve, and distribute the submitted
material, DSpace asks the user to grant to the institution a non-exclusive license to distribute the
material, and to translate it for the purposes of preservation.

License agreements can vary by Collection, and are specified by the collection administrator(s)
for the Collection.

Because license terms are likely to change over time based on the needs of submitters and the
host institution, DSpace stores a copy of the license that was granted at the time of submittal as a
bitstream within the item, so that the specific terms agreed upon are always available.

Chapter 18 Augment & Approve Submissions

Subject : Submit

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : When the user submits an item to a DSpace collection, the system routes the
submission through the approval process previously configured for that collection. The approval
process can vary by collection, and can include any combination of the approval roles defined
below. Further, groups of users can be used to associate any number of users with each of the
roles that are configured for the process.
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The system routes the submission to individuals (if any) who have been chosen to assume each
of the following roles for the target collection:

1- Reviewers: review the content of the submission for appropriateness to the collection.
Reviewers act as the gatekeepers for the collection. Reviewers are empowered to return a
submission back to the submitter because it is deemed inappropriate for the collection. Reviewers
do not edit submission metadata.

2. Approvers: check the submission for completeness and/or obvious errors (e.g. wrong file
uploaded). Approvers can edit the submission’s metadata to fix obvious errors, and are
empowered to return a submission back to the submitter because it is incomplete or in error.

3- Metadata Editors: check and/or augment the submission’s metadata. For example, a metadata
editor may be assigned to add the appropriate series name and number to each submission in a
collection. Metadata Editors can only edit the submission’s metadata.

Each collection may specify zero or more individuals to assume each of these roles. If zero
individuals are chosen, the system skips that stage of the approval process. For example, a
collection might have a simple process for a series of working papers where all submissions are
routed to a single staff metadata editor. This metadata editor would assign the series number to
each submission. All submitted items would be approved and enter the archive — in this
configuration it would be the responsibility of each submitter to crosscheck their own submissions
and decide that they were suitable for the archive. Another collection might additionally define a
reviewer role to ensure that submitted material is of appropriate nature to be included in the
collection. Yet another collection might use all three roles. The intent is to allow communities
flexibility in meeting their collection management needs while avoiding the institutional paralysis
that often results from too much flexibility or too many choices.

DSpace users in each role are notified via email when they have pending submissions that
require their attention. These tasks are also available to them from the “My DSpace” section of
the DSpace system

As each task is completed, the submission is routed to the individual(s) responsible for the next
stage of review, if any. The system sends email(s) to each of these Users, with links to their
pending task in the DSpace system.

When the submission either enters the DSpace archive or is returned to the submitter, the system
notifies the submitter by email about the status of their submission.

Chapter 19 My DSpace

Subject : Submit

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace offers each user personalized access to information within the system
through their My DSpace page. As appropriate given their role(s) in the system, users can view
their:

1. Items being assembled

2. submissions pending archive
3- archived Items that they submitted
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4. review tasks for Items pending archive
DSpace filters these sections so that only the sections relevant to each user are presented.
1. View Archived Items Submitted by User:

Users can easily view all of the archived items that they submitted from their personalized My
DSpace page.

2. View Items being Assembled

Users can access submissions that were interrupted while partially complete (because key
information was not available, because all files were not available for upload, or simply because
the user was called away for an extended coffee break) from the “ltems being Assembled ”
section of their personalized My DSpace page.

3. View Pending Approval Tasks

Users who are taking part in the approval process for one or more collections within DSpace can
view, select, and perform tasks that require their attention from the “Pending Approval Tasks”
section of their personalized My DSpace page.

Chapter 20 Assign/Resolve Citeable Persistent Name

Subject : Archive

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace creates a persistent name for submitted material that enters the archive.
The name that DSpace assigns is intended to be valid and resolvable in perpetuity; the institution
hosting the DSpace system stands behind that commitment, even if the DSpace system in place
at the time of submission is removed, revised, or replaced. The original host institution may at
some point assign that commitment to another institution (conveying responsibility for
maintenance/administration of the submitted material to the other institution).

DSpace currently creates and assigns persistent names for:
- archived items

The names assigned are free of semantics about the material that they refer to. Further, they are
decoupled from both logical and physical storage currently in use for associated material.
Assigned names are registered using the CNRI Handle System. CNRI provides an http resolver
at:

http://hdl.handle.net/<handlename>
CNRI also makes plug-ins available for most popular browsers, that allow Handles to be resolved

without need for an http resolver. DSpace does not require that DSpace users install the handle
plug-in, and is agnostic about its use.
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The name assigned by DSpace is appropriate for citing the submitted material from other digital
materials, or from print. For example, a handle assigned by the DSpace system, embedded with
an http-based resolution request from CNRI, is

http://hdl.handle.net/1721.2/27
This work might be cited digitally or in print as:

Bass, Mick et. Al.. “DSpace — A Sustainable Solution for Digital Asset Services”. MIT DSpace,
http://hdl.handle.net/1721.2/27.

Chapter 21 Store Bitstreams

Subject : Archive

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace provides storage for the individual bitstream(s) associated with submitted,
archived, items. Users can access the stored bitstreams for any item through that item’s
overview.

DSpace allows additional physical storage for bitstreams to be added, and for stored bitstreams
to be easily moved from one physical store to another.

Chapter 22 Generate Bitstreams Checksums

Subject : Archive

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : For each bitstream maintained within the system, DSpace generates and stores an
MD5 checksum that can be used either by users or by downstream preservation services to verify
the integrity of the stored bitstreams over time. Checksums for each of an Item’s bitstreams are
accessible from the Item Overview.

Chapter 23 Identify Bitstream Format and Preservation
Service Level

Subject : Archive

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace maintains a bitstream format for each bitstream stored within the system,
in addition to maintaining the sequence of bits associated with that bitstream. Bitstream formats
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are chosen from a registry of known formats, the Bitstream Format Registry, which is maintained
by DSpace administrators.

DSpace attempts to identify the bitstream format automatically. If it is unable to do so, it requests
that the submitting user identify the bitstream format from those within the bitstream format
registry.

If the bitstream format of a submitted bitstream has not yet been entered into the bitstream format
registry, the system requests a prose description of the format, so that DSpace administrators
can consider whether or not this format should be incorporated into the registry.

DSpace administrators can identify a preservation service level for each entry in the bitstream
format registry.

Chapter 24 Store Item Provenance Information

Subject : Archive

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace maintains provenance information for each item in the archive, in qualified
Dublin Core <description.provenance> values.

In addition to the system-generated provenance values described below, administrators can
annotate items with additional humangenerated provenance values.

Chapter 25 Search

Subject : Disseminate

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace offers users the capability to search DSpace for items of interest both
simple and advanced.

Chapter 26 Search Results

Subject : Disseminate
Status : Ready

Designer : admin
Creation Date : 8/16/2007
Type : MANUAL

Tests Page 15 6/11/2008



Description : Once the user specifies a search, DSpace performs the search and produces a
result set. DSpace displays the result set, including a terse description for each item in the
results.

From the terse item description displayed in the search results, the user may select a desired
item to view its Iltem Overview.

Chapter 27 Browse Iltems

Subject : Disseminate

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : From the DSpace home page, users can browse all items in DSpace by title,
author, or issue date.

Chapter 28 Browse Communities and Collection

Subject : Disseminate

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace administrators organize DSpace items into collections, and include
collections in communities. Users can browse the structure of communities and collections, in an
outline view. Each outline entry includes text describing the contents and/or purpose of the
corresponding community or collection. Users can select an entry from the outline view to access
the home page of the selected community or collection, from which further bounded browse or
search can be performed.

Chapter 29 Recent Submissions

Subject : Disseminate

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : Recently submitted items to each collection are displayed in a sidebar on each
collection’s home page.

Chapter 30 View Item Overview

Subject : Disseminate
Status : Ready

Designer : admin
Creation Date : 8/16/2007
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Type : MANUAL

Description : Terse item descriptions in either the search view or browse view are linked to the
corresponding item overview. Authorized users can view an item’s overview, which displays the
item’s DSpace core metadata, lists the collection(s) that include it, and provides links to each of
the bitstreams that the item comprises.

Chapter 31 Download Item Bitstream(s)

Subject : Disseminate

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : Users may download each of the bitstream(s) in the item by selecting the bitstream
from those listed in the item’s item overview.

Chapter 32 Administer Communities and Collections

Subject : Manage and Administer

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : 1. Create/Delete Community/Collection

Authorized DSpace users can create a new community, or create a new collection and associate
it with an existing community. Admin users can also delete an existing community or collection.

2. Edit Community/Collection Home Page

Authorized users can edit key information about a community or collection. The information is
used primarily within the home page of the community or collection, and includes:

- Name

- Short Description

(used in community/collection browse)

- Intro Text

- Logo (upload bitstream from local filesystem)

- Copyright Text

- Sidebar Text

Intro Text, Copyright Text, and Sidebar Text may include arbitary HTML. This allows some
degree of user formatting control, and allows links to pages outside DSpace to be easily
embedded.
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Chapter 33 Administer Iltems

Subject : Manage and Administer

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : Authorized users can change the content and metadata of an item, or expunge the
item.

1. Add/Change/Remove MetadataValues
Authorized users can use the admin user interface to:

Add baseline metadata: that is, add to an item any number of values for any qualifer in the
system’s registry of Dublin Core Qualifiers.
- Change baseline metadata: that is, edit any existing value(s) for any qualifier
- Remove baseline metadata: that is, remove any/all existing value(s) for any qualifier

2. Add/Delete Bitstreams
Authorized users can use the admin user interface to:

- add to an item any number of additional bitstreams
- remove any existing bitstream(s) from the item

3. Expunge Item

- Authorized users can use the admin Ul to expunge an item from the system. This deletes the
item completely

Chapter 34 Administer Users and Groups

Subject : Manage and Administer

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : 1. Users

Authorized users can use the admin user interface to:

- ldentify users who may register with DSpace. The email address of valid users must be entered
in this way before users will be able to register for the system.

Edit the personal information stored for a specified user, including their email, first name, last
name, phone, password, and whether or not they are active in DSpace.

- Delete a specified user from the system.

2. Groups
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Authorized users can create and maintain groups of users. DSpace uses these groups and
authorization policies to determine which users are authorized to perform particular actions within
the system.

Authorized users can use the admin user interface to:
- Create a group of users

- Name the group

- Add users to the group

- Remove users from the group

Chapter 35 Authenticate / Authorize users

Subject : Manage and Administer

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace uses a set of machine-interpretable policy statements to determine
whether or not a given user is authorized to perform a given action upon a given resource.

Chapter 36 List / Abort Submission Processes

Subject : Manage and Administer

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : Authorized users can view the state of open submission processes in the system,
and can abort a selected submission process.

When a submission process is aborted, any pending tasks are removed from the “My DSpace”
tasklists of approvers, reviewers, and/or metadata editors. The submitted item remains accessible
to the submitter from their “My DSpace” page.

Chapter 37 Manage Bitsream Format Registry

Subject : Manage and Administer

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : Authorized users can add, edit, or delete a format in the system’s registry of
bitstream formats. DSpace uses this registry to allow users to identify the format of bitstreams
they submit to DSpace.
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Chapter 38 Bulk Import

Subject : Manage and Administer

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace system administrators can bulk import items into the system, and bulk
identify users to the system. Unlike all of the preceding administrative functionality, the bulk
import tools are not available in the web-client-based administrative user interface. Rather, bulk
import tools are driven from a command-line interface.

Chapter 39 Bulk Identify Users

Subject : Manage and Administer

Status : Ready

Designer : admin

Creation Date : 8/16/2007

Type : MANUAL

Description : DSpace administrators can bulk identify users to the system through LDAP
authentication configuration.
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Chapter 40 Run Tests

Chapter 41 Test Set : DSpace_functional_te

Status : Closed
Open Date : 7/2/2007
Close Date : 8/27/2007

Chapter 42 Test: Site

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/27/2007

Time : 23:40:45

Chapter 43 Run Name : Run(8/27 23:39:53)

Status : Passed
Tester Name : admin
Exec Date : 8/27/2007
Exec Time : 23:39:53

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | Open the browser and put | Our installed DSpace Site | DSpace Site
the url should open. openned

successfully
http://localhost/dspace

Chapter 44 Run Name : Run(8/27 23:40:45)

Status : Passed
Tester Name : admin
Exec Date : 8/27/2007
Exec Time : 23:40:45

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | Open the browser and put | Our installed DSpace Site | DSpace Site
the url should open. opened

successfully
http://localhost/dspace
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Chapter 45 Test: User

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/27/2007

Time : 23:41:21

Chapter 46 Run Name : Run(8/27 23:41:21)

Status : Passed
Tester Name : admin
Exec Date : 8/27/2007
Exec Time : 23:41:21

Run Steps:
Name  Status Description Expected Actual
Step 1 | Passed | Open the browser and | DSpace site should be | site is accessible
write the url of the DSpace | accessible
site.
Some thing like:
http://yourhost/dspace
Step 2 | Passed | Anonymous user start | Searching, Browsing and | Searching,
searching browse and | Downoad is possible. Browsing and
download the file(s) from Downoad is
the items of the collection possible
in the DSpace successfully.
Step 3 | Passed | Registered user logon to | Should logon successfully | Registered user
the system by clicking on can logon to the
My DSpace system
successfully
Step 4 | Passed | Registered user can start | Submission process should | Submission
submission in the collection | be completed successfully. | process
of DSpace completed
successfully.
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Chapter 47 Test: Group of Users

Test Set : DSpace_functional_te
Status : Passed
Tester : admin

Exec Date : 8/27/2007
Time : 23:44:19

Status : Passed
Tester Name : admin
Exec Date : 8/27/2007
Exec Time : 23:44:19

Chapter 48 Run Name : Run(8/27 23:44:19)

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | DSpace administrator | Admin page of DSpace | Admin page of
should logged in and and | should open DSpace opened
open the admin page with successfully
the URL
http://yourhost/dspace/dsp
ace-admin

Step2 | Passed | Add E-People into the | E-People should be added | E-People added
system successfully successfully

Step 3 | Passed | Add Groups by selecting | Group should be formed | Group formed
the E-People successfully successfully

Chapter 49 Test: Community

Test Set : DSpace_functional_te
Status : Passed
Tester : admin

Exec Date : 8/27/2007
Time : 23:45:30

Run Tests
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Chapter 50 Run Name : Run(8/27 23:45:30)

Status : Passed
Tester Name : admin
Exec Date : 8/27/2007
Exec Time : 23:45:30

Run Steps:
Name  Status Description Expected Actual
Step 1 | Passed | Logged on to the system | "Communities & | "Communities &
and click on "Communities | Collections® home page | Collections”
& Collections". should open. home page
opened.

Step2 | Passed | To create a new | Create Community blank | Appeared
"Community”  click on | form should appear
"Create Top-Level
Community" button on the
right hand side below

"Admin Tools"
Step 3 | Passed | Fill up the Create | Community  should be | Created
Community form by | created successfully

providing the community
name other relevant
information and click on
"Create" button.

Chapter 51 Test: Collection

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/27/2007

Time : 23:46:44

Chapter 52 Run Name : Run(8/27 23:46:44)

Status : Passed
Tester Name : admin
Exec Date : 8/27/2007
Exec Time : 23:46:44

Run Steps:
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Name  Status Description Expected Actual
Step 1 | Passed | To create collection in | Community home page | Community
DSpace select the | should open home page
community under which the opened
collection has to formed. successfully
Step2 | Passed | In the community home | Describe collection | Appeared
page click on "Create | windows should appear.
Collection" in the right hand
corner under the Admin
Tools
Step 3 | Passed | After describing the | E-People and  Groups | Edit collectio
collection select E-People | should be authorized and | page appeared
and Groups for | "Edit  collection  page"
authorization to submit into | should open.
the collection.
Step 4 | Passed | Fill up the Edit collection | New collection should be | Created
form and click on "update" | created updated. successfully

Chapter 53 Test: Approval Process

Test Set : DSpace_functional_te

Status : Passed
Tester : admin

Exec Date : 8/27/2007

Time : 23:54:58

Status : Passed

Chapter 54 Run Name : Run(8/27 23:54:58)

Tester Name : admin
Exec Date : 8/27/2007
Exec Time : 23:54:58

Run Steps:
Name  Status Description Expected Actual
Step 1l | Passed | Submit items in the [ Mail should be generated | Mail generated to
collection which has some | to the approver of the |the approver of
approval workflow collection the collection
successfully
Step 2 | Passed | Approver should logon to | Approver could see the | Approver can
the system pending task to approve | see the pending
the submission task to approve
the submission
Run Tests Page 25 6/11/2008




Step 3 | Passed | Approvr click on the | submitted item  either | submitted item
submitted item to view in | accepted/rejected by the | can be
order to accept/reject the | approver successfully
same either

accepted/rejecte

d by the

approver
Chapter 55 Test: Item

Test Set : DSpace_functional_te

Status : Passed

Tester : admin

Exec Date : 8/27/2007

Time : 23:56:52

Chapter 56 Run Name : Run(8/27 23:56:52)

Status : Passed

Tester Name : admin

Exec Date : 8/27/2007

Exec Time : 23:56:52

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | Select the Communities | Collection home page | Collection home
and the collection in which | should open page opened
item has to be submitted successfully

Step 2 | Passed | Click on "Submit to this | Submit: "Describe your | Appeared
Collection" button on the | Item" page should appear
collection home page

Step 3 | Passed | Upload File(s) to the Item | verify bitstream and | Appeared
and click on save checksum page should | successfully

appear

Step 4 | Passed | Verify the item and click on | Item submission should be | ltem submission
next to accept the license completed completed

successfully
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Chapter 57 Test: Anonymous vs Credential Access
Test Set : DSpace_functional_te

Status : Passed
Tester : admin

Exec Date : 8/28/2007

Time : 00:04:51

Status : Passed

Chapter 58 Run Name : Run(8/28 0:4:51)

Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:04:51

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | As anonymous user make | Any  anonymous user | Anonymous user
search, browse and | should be able to search | can search
download the file(s) in the | browse and download | browse and
items. file(s) in DSpace download file(s)

in DSpace

Step 2 | Passed | As anonymous user click | System should prompt to | Prompted
on My DSpace login

Step 3 | Passed | Login into the system and | Item should be submitted | Item  submitted
submit item to the | successfully successfully
collection

Chapter 59 Test

Test Set : DSpace_functional_te

Status : Passed
Tester : admin

Exec Date : 8/28/2007

Time : 00:07:12

Run Tests

: Register with DSpace
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Status : Passed

Chapter 60 Run Name : Run(8/28 0:7:12)

Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:07:12

Run Steps:
Name  Status Description Expected Actual
Step 1 | Passed | Click on My DSpace Log In to DSpace window | Appeared
should appear
Step 2 | Passed | Click on "New user? Click | User Registration page | Appeared
here to Register". should appear
Step 3 | Passed | Write email address and | Mail should be generated | Mail generated
click on "Register" button and link should be sent | with the link
register and login to the | successfully
system
Chapter 61 Test: Forgotten Password
Test Set : DSpace_functional_te
Status : Passed
Tester : admin
Exec Date : 8/28/2007
Time : 00:08:10
Chapter 62 Run Name : Run(8/28 0:8:10)
Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:08:10
Run Steps:
Name  Status Description Expected Actual
Step 1 | Passed | Click on "My DSpace" Log In to DSpace window | Lonin window
should open opened
Step 2 | Passed | Click on "Have you | Forgotten Password | Appeared
forgotten your password" | window should appear
link
Step 3 | Passed | Write the email id of | Email will be generated | Email and link
registered user and click | and link will be sent to | sent successfully
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| on "I Forget My Password" | reset the password

Chapter 63 Test: Edit user Profile

Test Set : DSpace_functional_te

Status : Passed
Tester : admin

Exec Date : 8/28/2007

Time : 00:09:39

Status : Passed

Chapter 64 Run Name : Run(8/28 0:9:39)

Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:09:39

Run Steps:
Name  Status Description Expected Actual
Step 1 | Passed | Registered user logon to | Should be able to Login | Successfully
the system successfully logged in
Step 2 | Passed | Click on "Edit Profile" Should get "Edit Your | "Edit Your
Profile" page. Profile" page
appeared.
Step 3 | Passed | Fill up the form with "First | User's Profile should be | User's Profile
Name", Last Name", | updated updated
"Contact Telephobe", set successfully
newpassword if needed
and click on Update Profile.
Chapter 65 Test: Submit to collection
Test Set : DSpace_functional_te
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Status : Passed
Tester : admin

Exec Date : 8/28/2007

Time : 00:11:26

Status : Passed

Chapter 66 Run Name : Run(8/28 0:11:26)

Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:11:26

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | Registered should logon to | Should be able to login. Loged in
the system successfully

Step 2 | Passed | Select the Comunity and | Should get the colection | Collection home
the collection in which item | home page window page window
has to be submitted appeared

Step 3 | Passed | Click on "Submit to This | Submission process should | submission
Collection" button on the | start process started
collection home page.

Step 4 | Passed | Describe the item and | file(s) should be uploaded files uploaded
upload the file(s) in the successfully
item which is being
submitted

Step 5 | Passed | Verify the item submitted | Submission should | Submission
and grant the license complete successfully completed

successfully

Chapter 67 Test: Submit baseline Metadata

Test Set : DSpace_functional_te

Status : Passed
Tester : admin

Exec Date : 8/28/2007

Time : 00:13:16

Status : Passed

Chapter 68 Run Name : Run(8/28 0:13:16)

Tester Name : admin

Run Tests
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Exec Date : 8/28/2007

Exec Time : 00:13:16

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | Logon to the DSpace and | Submission Process | Submission
start submittin "Item" after | should start process started
selecting "Community and
Collection”

Step 2 | Passed | Describe the Item baseline | User should be able to | Baseline

metadata such as:
Author(s);

- Title(s);
- Date of Issue
- Series Name and Report
Number
- ldentifiers;
Language (in which

submitted material is
written).

- Subject Keywords;

- Abstract

Sponsors / Funding
Codes
- Other Description

and click on "Next" button.

define Baseline Metadata
for the item submission
and get the Document file
upload page.

Metadata defined
successfully and
document has
been uploaded

Chapter 69 Test: Submit domain specific Metadata

Test Set : DSpace_functional_te
Status : Passed
Tester : admin

Exec Date : 8/28/2007
Time : 00:15:17

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:15:17

Run Tests
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Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | Select the submitted item | Edit ltem page should open | Edit Item page
and click on "Edit" opened

successfully

Step2 | Passed | In the Edit Item page [ Domain specific Metadata | Domain specific
submit domain specific | should be submitted and | Metadata has
metadata and click on | updated been submitted
"uipdate" button at the and updated
bottom. successfully

Chapter 71 Test: Upload File(s) to Item

Test Set : DSpace_functional_te

Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:16:29

Chapter 72 Run Name : Run(8/28 0:16:29)

Status : Passed

Tester Name : admin

Exec Date : 8/28/2007

Exec Time : 00:16:29

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | Logon to the system and | Submission process should | Submission
start submitting an item start process started

Step 2 | Passed | Describe the item and click | Document File should be | Document  File
on "Next" to upload the | uploaded uploaded
"Document File" successfully

Run Tests Page 32 6/11/2008




Chapter 73 Test: Grant distribution License

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:17:33

Chapter 74 Run Name : Run(8/28 0:17:33)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:17:33

Run Steps:
Name  Status Description Expected Actual
Step 1 | Passed | While submitting an item | License page  should | License page
after describing, uploading | display displayed
file(s) verification click on
next
Step 2 | Passed | In the bottom of License | License should be granted | License has
page click on the button "l | and submission should be | been granted
Grant the License" completed and submission
has been
completed

Chapter 75 Test: Augment & Approve Submissions

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:18:52

Chapter 76 Run Name : Run(8/28 0:18:52)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:18:52
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Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | After user submitted an | After login the reviewer can | Reviewer is able
item a mail is generated to | see his pending task to view his
reviewer(s) and he/she pending task
needs to logon to the
system

Step 2 | Passed | Now reviewer can review | Reviewer task is completed | Reviewer task is
the submitted item and can successfully
accept it or can return it completed
back to the submitter

Step 3 | Passed | After the review has been | Approver task is completed | Approver task is
done mail will be sent to successfully
the approvers to completed
approve/reject the
submission. For the same
he/she needs to logon to
the system and can
approve/reject the
submission.

Step 4 | Passed | After the item has been | Metadat editors task is | Metadat editors
approved mail will be sent | completed task is
to the metadata editors. successfully
He/She can logon to the completed
system and can edit the
Metadata

Chapter 77 Test: My DSpace

Test Set : DSpace_functional_te

Status : Passed
Tester : admin

Exec Date : 8/28/2007

Time : 00:20:51

Status : Passed

Chapter 78 Run Name : Run(8/28 0:20:51)

Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:20:51

Run Steps:

Run Tests
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Name  Status Description Expected Actual
Step 1 | Passed | Click on "My DSpace" System will ask to login Login page
appeared
Step 2 | Passed | Logon to the system user should see their | pending task
respective pending tasks | appeared

depending on their roles

Chapter 79 Test: Assign/Resolve Citeable Persistent

Name

Test Set : DSpace_functional_te
Status : Passed
Tester : admin

Exec Date : 8/28/2007
Time : 00:21:48

Status : Passed
Tester Name : admin

Exec Date : 8/28/2007
Exec Time : 00:21:48

Chapter 80 Run Name : Run(8/28 0:21:48)

Run Steps:
Name  Status Description Expected Actual
Step 1 | Passed | Mention the handle.prefix | The same prefix should | Same prefix
acquired by the CNRI in | appear in URI prefix of the | appeared
the dspace.cfg file: item submited to dspace.
Some thing like this
##H### Handle  settings
i
# CNRI Handle prefix
handle.prefix = 123456789
Run Tests Page 35 6/11/2008




Chapter 81 Test: Store Bitstreams

Test Set : DSpace_functional_te
Status : Passed
Tester : admin

Exec Date : 8/28/2007
Time : 00:22:24

Status : Passed
Tester Name : admin

Exec Date : 8/28/2007
Exec Time : 00:22:24

Chapter 82 Run Name : Run(8/28 0:22:24)

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | To add additional bitstream | "Edit Item" page should | "Edit Item" page
for any item. In the item | open. opened.
overview page click on edit
button.

Step 2 | Passed | Click on "Add Bitstream" | New Bitstream should be | New Bitstream is
button and browse and | added. added.
upload the Bitstream

Chapter 83 Test: Generate Bitstreams Checksums

Test Set : DSpace_functional_te
Status : Passed
Tester : admin

Exec Date : 8/28/2007
Time : 00:23:57

Chapter 84 Run Name : Run(8/28 0:23:22)

Status : Not Completed
Tester Name : admin
Exec Date : 8/28/2007

Run Tests
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Exec Time : 00:23:22

Run Steps:
Name  Status Description Expected Actual
Stepl | No While submittint the item | "Check sum" generated | "Check sum"
Run after uploading the file(s) | should match generated
we can click on the button matched

"Show checksums"

Chapter 85 Run Name : Run(8/28 0:23:57)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:23:57

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | While submittint the item [ "Check sum" generated | "Check sum"
after uploading the file(s) | should match generated
we can click on the button matched

"Show checksums"

Chapter 86 Test: Identify Bitstream Format and
Preservation Service Level

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:24:29

Chapter 87 Run Name : Run(8/28 0:24:29)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:24:29
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Run Steps:

Name  Status Description Expected Actual
Step 1l | Passed | Submit new item and | DSpace attempts to | Bitstream
upload the file(s) into the | identify  the bitstream | identified
item format automatically. If it is
unable to do so, it requests
that the submitting user
identify  the bitstream
format from those within
the bitstream format
registry.
Step 2 | Passed | If the bitstream format of a | The system requests a | Requested

submitted bitstream has
not yet been entered into
the bitstream format
registry.

prose description of the
format so that DSpace
administrators can

consider whether or not
this format should be
incorporated into the
registry.

Chapter 88 Test: Store Item Provenance Information
Test Set : DSpace_functional_te

Status : Passed
Tester : admin

Exec Date : 8/28/2007

Time : 00:26:55

Status : Passed

Chapter 89 Run Name : Run(8/28 0:26:55)

Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:26:55

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | To add or edit stred item | Edit ltem page should open | Edit Item page
provenance item. Click on opened
Edit button in the item
overview page

Step 2 | Passed | New provenance can be | Provenace should be | Added
annotated by selecting | added by clicking on add
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Element, Qualifier, Value

and Launguage.

button.

Chapter 90 Test: Search

Test Set : DSpace_functional_te
Status : Passed
Tester : admin

Exec Date : 8/28/2007
Time : 00:27:29

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:27:29

Chapter 91 Run Name : Run(8/28 0:27:29)

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | Write the search term and | DSpace does the free text | Result is
click on "Go" in the top left | search and displays the | displayed
hand side "Search | results.
DSpace" for simple search

Step 2 | Passed | For advance search click | Advance Search box | Advance search
on the "Advance Search" | should open box appeared
below the search text box.

Step 3 | Passed | Select the "Search Type", | Search  Result should | Search Result
write the term "Search For" | appear by clicking on | displayed
and refine the search | "Search" button. successfully
through boolean operators
"And/or/Not"

Run Tests Page 39 6/11/2008




Chapter 92 Test: Search Results

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:28:40

Chapter 93 Run Name : Run(8/28 0:28:40)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:28:40

Run Steps:

Name  Status Description Expected

Step 1 | Passed | Write the search term and | Search result  should | Search result
click on "Search" button. display. displayed.

Chapter 94 Test: Browse ltems

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:31:30

Chapter 95 Run Name : Run(8/28 0:31:30)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:31:30

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | Select the community, sub- | Collection homepage | Collection
community and the | should open homepage
collection whose Items we opened

want to browse
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Step 2 | Passed | Write the search term and | Hit items should display Hit items
click on "Go" button displayed

Step 3 | Passed | We can also browse the list | List of items present in the | List of items
of items in a collection by | collection should display. displayed.
Titles, Authors, Subjects,
By Date.

Chapter 96 Test: Browse Communities and Collection
Test Set : DSpace_functional_te

Status : Passed
Tester : admin

Exec Date : 8/28/2007

Time : 00:32:59

Status : Passed

Chapter 97 Run Name : Run(8/28 0:32:59)

Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:32:59

Run Steps:
Name  Status Description Expected Actual
Step 1 | Passed | Open the Internet Browser | DSpace Digital Library | DSpace Digital
and write the URL the | home page should open Library home
DSpace Digital Library. page opened
Step 2 | Passed | Click on "Communities and | Communitites and | List displayed
Collection" in left hand side | collection homepage
bar under the "Browse" | should open where the list
option of communities,
subcommunities and
collection  within  should
display
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Chapter 98 Test: Recent Submissions

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:34:03

Chapter 99 Run Name : Run(8/28 0:34:3)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:34:03

Run Steps:

Name  Status Description Expected

Step 1 | Passed | Select the collection and | Recent submission to the | Recent
click to open the collection | collection should display submission is
home page displayed

Chapter 100 Test: View Item Overview

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:34:40

Chapter 101 Run Name : Run(8/28 0:34:40)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:34:40

Run Steps:

Name  Status Description Expected

Step 1 | Passed | Search or Browse for the | overview of the selected | Displayed
items in the DSpace and | item should display
select the item
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Chapter 102 Test: Download Item Bitstream(s)

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:35:01

Chapter 103 Run Name : Run(8/28 0:35:1)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:35:01

Run Steps:
Name  Status Description Expected Actual

Step 1 | Passed | Select the Item from the list | Item overview page should | Item overview
present in the collection | open page opened
and click on it successfully

Step 2 | Passed | Select the bitstream and | Downolad of the selected | Downloading
Click on "View / Open" bitstream should start starts

Chapter 104 Test: Administer Communities and
Collections

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:36:07
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Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:36:07

Chapter 105 Run Name : Run(8/28 0:36:7)

Run Steps:

Name  Status Description Expected Actual

Step1l | Passed | To Create a new | Create Community page | Create
Community/Collection login | should open. community page
as authorized user and opened
click on "Create Top-Level
Community" or
"Collection"

Step 2 | Passed | Fill the details of the | New community/collection | Created
community/Collection, should be created
upload logo, edit
authorization and click on
create button.

Step 3 | Passed | To delet a | Edit page should open Opened
community/collection go to
the respective
community/collection home
page and click on "Edit"

Step 4 | Passed | Click on "Delete this | system will ask to "Delete" | Deleted
Community" or "Delete this [ or "Cancel" click on
collection" button. "delete” button to finally

delete the
community/collection.

Step5 | Passed | To edit the | Edit page open, edit the | Edit page
community/collection go to | details and click on | opened
the  community/collection | "Update".
home page and click on
edit.

Chapter 106 Test: Administer Items

Test Set : DSpace_functional_te

Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:37:41
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Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:37:41

Chapter 107 Run Name : Run(8/28 0:37:41)

Run Steps:
Name  Status Description Expected Actual
Step 1 | Passed | Search or browse the item | Edit Item page should | Edit page
and open its overview, click | open. In this page: appeared and
on edit button Add/Change/Remove actions
MetadataValues, performed
Add/Delete Bitstreams and | smoothly
Expunge Item can be done
Chapter 108 Test: Administer Users and Groups
Test Set : DSpace_functional_te
Status : Passed
Tester : admin
Exec Date : 8/28/2007
Time : 00:38:33
Chapter 109 Run Name : Run(8/28 0:38:33)
Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:38:33
Run Steps:
Name  Status Description Expected Actual
Step 1l | Passed | Login as dspace-admin | Administer EPeople page | Administer
and click on E-People should open EPeople page
opened
Step 2 | Passed | In the Administer EPeople | Edit EPerson page should | Page opened
click on Add EPerson to | open. Fill the details and | and new user
add a user. click on save to create a | has been created
new user.
Step 3 | Passed | To edit/delete E-Person | E-Person should be edited | Successfully
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click on "Select E-Person"
select the person and then

or deleted

click on edit or detete
button.

Step 4 | Passed | Select Groups as an | Group editor page should | Page appeared
DSpace-admin open

Step5 | Passed | To create a new group in | Edit new group page | Edit new group
DSpace click on "Create | should open. page opened.
New Group" button

Step 6 | Passed | Give the group name and | New Group should be | New Group
select the E-Person | added. added
Members and Group successfully
Members and click on

"Update Groups"

Chapter 110 Test: Authenticate / Authorize users

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:41:03

Chapter 111 Run Name : Run(8/28 0:41:3)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:41:03

Run Steps:
Name  Status Description Expected Actual
Step1l | Passed | To administer the | Administer  authorization | Page opened
authorization policies click | policies page should open. | successfully
on  "Authorization” as | Here administrator can
Dspace-admin choose resource to
manage policies
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Chapter 112 Test: List / Abort Submission Processes

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:42:17

Chapter 113 Run Name : Run(8/28 0:42:17)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:42:17

Run Steps:

Name  Status Description Expected Actual

Step 1 | Passed | Select the collection and | Here the authorized users | Authorized users
click on edit to view its | can view List/abort the | can view
submission process submission process. List/abort the

submission
process

Chapter 114 Test: Manage Bitsream Format Registry

Test Set : DSpace_functional_te
Status : Passed

Tester : admin

Exec Date : 8/28/2007

Time : 00:43:26

Chapter 115 Run Name : Run(8/28 0:43:26)

Status : Passed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:43:26

Run Steps:
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Name  Status Description
Step 1 | Passed | Select Bitstream Format
Registry as DSpace-admin.

Expected

List of Bitstream Format
Registry page  should
display. Here Authorized
users can add, edit, or
delete a format in the
system’s registry of
bitstream formats.

Actual

List of Bitstream
format page
appeared

Chapter 116 Test: Bulk Import

Test Set : DSpace_functional_te
Status : Failed

Tester : admin

Exec Date : 8/28/2007

Time : 01:01:21

Chapter 117 Run Name : Run(8/28 0:44:15)

Status : Not Completed
Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:44:15

Chapter 118 Run Name : Run(8/28 1:1:21)

Status : Failed

Tester Name : admin

Exec Date : 8/28/2007
Exec Time : 01:01:21

Run Steps:

Name  Status Description Expected Actual

Step 1 | Failed Bulk import the users as | Should get imported Not possible
well items from the Ul
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Chapter 119 Test: Bulk Identify Users

Test Set : DSpace_functional_te

Status : Passed
Tester : admin

Exec Date : 8/28/2007

Time : 00:45:08

Status : Passed

Chapter 120 Run Name : Run(8/28 0:45:8)

Tester Name : admin
Exec Date : 8/28/2007
Exec Time : 00:45:08

Run Steps:
Name  Status
Step 1 | Passed

Description

Open dspace.cfg file and
edit the LDAP
Authentication
configuration settings such
as:

Idap.enable = true
Idap.provider_url =
Idap://Idap.myu.edu/o=myu
.edu

Idap.id_field = uid
Idap.object_context
ou=people,o=myu.edu
Idap.search_context
ou=people
Idap.email_field = mail
Idap.surname_field = sn
Idap.givenname_field
givenName
Idap.phone_field
telephoneNumber

Expected
Binding should be done

Actual

Binding has been
done
successfully

Step 2 | Passed

After binding enable
webui.ldap.autoregister in
dspace.cfg

## webui.ldap.autoregister
it
webui.ldap.autoregister =
true

LDAP users should login
into the system

LDAP users can
login into the
system
successfully
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Chapter 121 Track Defects

Chapter 122 Defect ID : 2

Status : Open

Assigned To : admin

Project : Project

Subject : DSpace

Summary : Currently no authority
Reproducible : Y

Severity : 3-High

Priority : 3-High

Detected By : ehtesham
Detected on Date : 8/17/2007

Description : DSpace does not currently know that “Samuel Clemens” and “Mark Twain” are the
same author, nor does it distinguish well between two authors that share the same name).

History:

Field Name Change Date Change Time Changer New Value
Status 8/17/2007 07:37:38 admin

Assigned To 8/17/2007 07:37:38 admin

Status 8/28/2007 00:48:45 admin Open
Assigned To 8/28/2007 00:48:45 admin admin

Chapter 123 Defect ID : 5

Status : Open

Assigned To : admin

Project : Project

Subject : DSpace

Summary : Version Control
Reproducible : Y

Severity : 3-High

Priority : 3-High

Detected By : admin

Test Set : DSpace_functional_te
Detected on Date : 8/28/2007
Description : Feature of "Version Control" is absent.

History:

Field Name Change Date Change Time Changer New Value
Status 8/28/2007 00:54:43 admin Open

Assigned To 8/28/2007 00:54:43 admin admin

Track Defects Page 51 6/11/2008




Chapter 124 Defect ID : 3

Status : Open

Assigned To : admin

Project : Project
Subject : DSpace

Summary : Currently no thesauri or authority control for subject keywords.

Reproducible : Y
Severity : 3-High
Priority : 3-High

Detected By : ehtesham

Detected on Date : 8/17/2007
Description : Currently no thesauri or authority control for subject keywords.

History:

Field Name Change Date Change Time Changer New Value
Status 8/17/2007 07:38:47 admin

Assigned To 8/17/2007 07:38:47 admin

Status 8/28/2007 00:49:14 admin Open
Assigned To 8/28/2007 00:49:14 admin admin

Chapter 125 Defect ID : 4

Status : Open

Assigned To : admin

Project : Project
Subject : DSpace

Summary : Priotitized List display of Communitites and collection

Reproducible : Y
Severity : 3-High
Priority : 3-High

Detected By : ehtesham

Detected on Date : 8/17/2007

Description : Communities and collection does display in prioritized listing. It gets sorted

alphabetically.

History:

Field Name Change Date Change Time Changer New Value

Status 8/17/2007 08:01:00 admin

Assigned To 8/17/2007 08:01:00 admin

Status 8/28/2007 00:52:59 admin Open

Assigned To 8/28/2007 00:52:59 admin admin
Chapter 126 Defect ID : 6

Status : Open

Assigned To : admin

Project : Project
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Subject : DSpace

Summary : User interface bulk import

Reproducible : Y

Severity : 3-High

Priority : 3-High

Detected By : admin

Test Set : DSpace_functional_te

Detected on Date : 8/28/2007

Description : User interface bulk import options (users as well as items) are not present

History:

Field Name Change Date Change Time Changer New Value
Status 8/28/2007 00:57:35 admin Open
Assigned To 8/28/2007 00:57:35 admin admin
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