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Chapter |

1  INTRODUCTION AND MOTIVATION

1.1 BACKGROUND

Work{low system comprises of a series of interrelated steps. It represents sequence of
operations that are responsibilities of a person or a group. The manual flow of documents
is error prone, The documents can be lost, misplaced or be in wrong place at the wrong
time. In case of a business process, all requirements at a particular node may not be fulfilled
before passing the document up the hierarchy. As one individual or group is responsible for
a particular task, hence after completing the task, the next sets of individuals are reported
and they receive the data that they will be dealing with. By using the services of a
workflow system, the problem regarding the misplacement of the document can be solved.

However, the problem about fulfillment of requirements by former node is still unhandled.

1.2 PROBLEM STATEMENT

Traditional workflow systems do not allow us to gain insight to the activities or changes that
are occurring in the document being processed at each node. As a result, nobody is
accountable for the actions they perform. However, traditional workflow systems do
provide us information related to the time of modification or the user whe is modifying it
though there is a need of a workflow system that ailows us to perform node level
processing. Therefore, a mechanism needs to be added that allows a particular node with

reasons to support his decision.

1.3 HYPOTHESIS
Automating document workflows and analyzing node level processing by emploving use of
checklists and scoring rubric to bring (ransparency in evaluation and provide concrete and

uselul feedback to stakeholders




.4 CONTRIBUTION

We intend to create a document workflow system that will allow us to carry out node level
processing by making a semantic checklist which is a kind of rubric. This rubric will contain
a list of activities that will be performed at each node. As a resuit, reveal semantic behavior

of each node towards the document will be revealed. Hence, our end system will be an

extension of an existing workflow system with additional node level processing capabilities.




Chapter 2

2 LITERATURE REVIEW

This chapter will be giving insight to services provided by document management system
and how these provided services will provide benelit to the organization. Document
management systems allow an organization to manage documents in a streamiined way.
Document management systems follow certain standards. Automating workflows can
significantly reduce the errors faced by manual workflows. Features of automated
workflows will be discussed below and what benefits are achieved from them. If document
management system is combined with automated workflow system, then document
workflow systems are achieved which contain the benefits of both automated work{low

systems and document management systems.

2.1 DOCUMENT MANAGEMENT SYSTEMS

A document management system is an integrated network of interoperable programs or

computer systems that reliably handle information for accurate records and usability.

2.1.1 Services Provided by DMS
Document management systems provide features that make management of document very easy and
reliable, Their main services include lifecycle management, content and application independence,
access control, check in and checkout tracking, auditing and retrieval.

Lifecycle Management
Document management system controls the document throughout its life cycle. It manages
all the changes that occur from its creation {o deletion. Managing the lifecycle of a
document makes sure that the changes are in accordance with the business goals of the

organization. Hence, the document accomplished at the end of the lifecycle is precise and

informed.




Content and Application Independence

A document can have different formats and contents. It can have pictures, diagrams or text.
As different applications process different types of data, thus converting the document into
standard forms before processing is really an overhead. Most of the time of the organization
wiil be consumed in pre-processing the document rather than examining it for business
purposes. Therefore, document management system handles all types of contents and
various applications that process these different types. A document is no fonger necded 1o

be converted into a standard format; the DMS will be responsible for all pre-processing.

Access Control

A document is processed at various nodes in its lifecycle. So access control rights need to be
put into practice. Some documents are always more critical than others, they contain
information that is highly confidential. For this reason, different users have access to
different documents. Some users are allowed to only read the document but they cannot
modify it. This feature is very important for organizations dealing with critical data for
example banks. Banks store personal information related to a customer which can be
exploited if access rights are not established. Government agencies also use this feature to
protect confidential information from unauthorized users, Hence, document management

system manages who can edit and read a document.

Cheels In/Check out

A very common situation in an organization is when more than one user tries to edit the
document simultancously. Integrity of data is compromised in this case. Fach user has
different contents for the same document. Therefore, edit rights are granted to one user at
one time. Although others users can view it but the attempt for modification is not

acknowledged.

Tracking and Audit
Documents are subjected to change in cach step. Thus, there is a need to track what kinds of

changes are occurring. Storing the changes only is not sufficient; the user who made these

changes also needs to be tracked. Mistakes can occur in the document at any time. Tracking




can help to identify the step at which the mistake took place. 1t also points out the user who

made the change. Hence, it saves the organization from exhaustive scarch.

Warkflow Automation
Authors and the reviewers are notified about the document during its lifecycle. 1t is very
important that the document does not deviate from its topic. The changes that are occurring

might not be correct. Hence, the authors need to be informed whenever the change occurs.

Retrieval and Securify
Security of the document is an important issue in organizations. Business users can not
inspect the documents they are unauthorized to view. A document is linked to refevant

documents in the DMS. So whenever the business user requests a related document, the

DMS extracts that document for him. Documents that are more relevant should be on top of

the results when retrieved.

2.1.2 Document Management Sysfems Key Standards

Document management systems follow two main standards, open document management
AP and web distributed authority and versioning. ODMA is an APl that simplifies the
interaction between the desktop application and the document management system. ODMA
simplifies the access problems of the user. These problems become so simplified that the

user is unable to distinguish whether the file is located remotely or locally,

WebDAV provides data management services for web. It locks the resource so that it cannot
be overwritten by another person, Information about the author and the modified date is
also provided. The document or the page can move within the server’s namespace. It can

create, remove and list resource.

2.2 COMPARISON OF DMS
A list of DMS was compared. They were compared with respect to programming language

they used, complexity, features and whether they were open source and extendible or not.
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Following is the table of comparison.

Programmi
ng
Language

Complex

Features

Open
Soure
e

Provision for
extension

Alresco

java

yes

e Workflow
e (Content life

cyele
management

e J2e¢e architecture
¢ Social tagging
e Integration with

portals
Open search
Synchronization

yes

Y5

Logical doc

java

Document
importing
Synchronization
Doc profiling
Document log
indexing

¥es

yes

Coogle doc

s Java
e net
e php

Yes

creation of forms,
spreadsheets ete can
be included in
application

can be saved in a
variety of formats
automatic saving of’
docs

docs can be shared ,
edited and opened
among multiple
users

changes notified to
user via email

no

ves




Python

Yes because
DMS is a part
of NUEXO,

There is much

other
functionality
other than
DMS provided
by NUEXO 5.

Nuxeo core
provides all the
storage services
for managing
documents.
Schema service
Lets you register
XS schemas and
document fypes
based on schemas,
Repository service
Lets you define
ONe or More
repository for
storing your
documents.
Versioning service
lets you configure
how to store
versions.

securily service
Manages data
fevel security
checks

Lifecyele service
Manages lile cycle
state of each
document

Yes

Yes

BONITA

Java

Yes

Innovative
process design
studio
Connect casily
with existing
Information
System

YEs

Bonila was selected as it was buiil in java, had less complexity and consists of easy to use

designer interface.
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2.3 WORKFLOW AUTOMATION

Workflow automation employs email based software technofogy in order to increases the
efficiency of a workflow, Efficiency is increased by improving the coordination of the
activities of the people involved. Fach organization has some policies and workflow
automation tracks information based on these policies and also tracks the routes these
documents follow. Data is collected as documents routes along various paths and this data
can help the system interpret the subsequent routes. Humans are not the only participants in
the workflow automation systems; it involves other applications such as databases and
spreadsheets. The participants are compelled to complete their task so that the goal can be

achieved in {ime.

2.3.1 Essential Features and Capabilities

Workflow automation makes it easy to understand and manage activities involved in
workflows. It allows workflows to be designed and understood by using a simple designing
program. Roles and ruled can be assigned to nodes and reports can be generated. Therefore,

all the essential features of automated worklows are discussed below,

Designing Graphical Workflow

Work{low automation can graphically create workflow process maps that define the course
of work that needs to be done from begging till end. Therefore, outlining the activities
before time. Defining the workflow in a graphical manner is more user-friendly and it

reduces misunderstanding regarding the process.

Roles

Management of roles is very important. It must provide the ability to allocate
responsibilities to “roles™ as a replacement for of individuals. This creates the independence
between the user and the role. The role remains the same even if the user changes his job.
Hence, the new user when designated can have the same authority and duties as the previous
user. Duties are assigned to role in the beginning, thus saving the time from assigning tasks

1o the new users.

11




Rules

Fivery organization has a setl of rules which help in decision making throughout its lifetime.
It should implant business logic and rules in the workflow. Consequently every decision
taken is first validated and then applied to the business process. This results in recognizing
the special cases that may occur in the organization. If these special cases are recognized,

then their remedies can also be developed.

Monitoring

Monitoring is a very important aspect in the workflow automation. It must monitor the
status of the workflow events. Monitoring makes sure that the work is being performed on
schedule, hence decreasing the chances of delay in the process. Organizations that have
close customer relations pay more attention to monitoring. For example organizations that
provide delivery services need to monitor the status of their process. Any mistake can cost

them loss of their customers, hence effective the organizations name.

Reports

Reports inform the company about their performance. So the company can make changes if
it does not achieve desired results. Formal decumentation of the performance of the
company is formulated which can be preserved for future use. These reports can help the
organization understand how they are progressing from year to year. Managers can use
these reports in decision making. They can calculate the time and the cost of the workflow

Process.

Simulation

The workflow should be thoroughly checked before it is installed. 1f the bugs are detected
after the system is putl into use, then the entire workflow is disturbed. All the activities are
halted. Therefore, it incurs the business huge loss with respect to time. The best technique is
{0 test the system in modules and then integrate these modules, The whole system is tested

on a single computer first and then deployed on multiple machines.

12




Proactive Approach

Workflow system should be proactive. It should inform the business user of fresh task,
notify them if their task is getting late and re-route the task if some problem occurs with the
designated user, Proactive approach saves the user from problems by periodic notifications.

It keeps the user informed and alert so that he Jooks out for probiems.

Document Attachments
it should allow the documents to be attached as a part of the workilow. It is a common
practice that one needs to read onc document as a pre-requisite of another. So document

attachment can help build better understanding of the problem.
2.3.2 Benefits of Workflow Automation

Responsiveness
It keeps the tasks on the right track and make sure that they donor deviate {rom their goals.

[t provides responsive by performing following functions:

e Indicate task times.
° Notification for delayed tasks

° IEscalate mechanism if the task lags the deadline.

Automatic Status Monitoring

An automated workflow system provides the user will the status of any case at any instance
of time. It abolishes the use of telephones to detect status of a task. The use of telephones
can make mistakes. The information may nol be understood properly and the business
process relies on the status of the channel. Automatic notifications about the status can
remove the burden of monitoring the status from the user and he can concentrate only on his

work.

Workflow Reports
A workflow system can provide important information which indentifies its benefits and
costs. Cost and time statistics about each step in a workflow process are reported by these

systems. 1t can help the managers to get to the root cause of problems and straighten out the

13
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root path to the goal. Reports are helpful to evaluate the process. Previous reports can be

used as a mechanism (o set new goals, the goals that have not yet been achieved.

Consistency and Reliability

Workflow automation reduces human errors and mistakes. 1t makes sure that business
process is carried out consistently and reliably. It also ensures that alf steps carried out in the
process conform fo business rules. Consistency and reliability are very important when
annual reports about an organization are being made. The information added to the annual
report must be correct because it reflects the performance of the organization. Various
financial statements are made in the annual report which point out whether the company

was in profit or foss.

Reducee Paper Usage

Manual execution of processes requires a lot of paper work. Therefore, workflow
automation reduces the usage of paper, making it more manageable and convenient.
Paperwork has consistency issues; the paper may get lost or misplaced. As a result, all work
is all work is work and the effort and man hours are wasted. Managing the process through
an automated system makes it casy to manage the resources. The resources are arranged
accurately, thus providing quick access. Backup of the resources can also be made which

requires less management as compared to management of papers.

2.4 DOCUMENT WORKFLOWS
Document workilow system refers to precise tracking of the document’s progress from its

creator through to its final destination.

Every organization has some documents that flow through some hierarchy or work process.
As the document moves from one person {o another or from one department to next, the

destination person acts on these documents and further processes it for review or future

action. Many business processes are repetitive and time-consuming.




Let's examine a purchase requisition. The form is first taken to accounting after making
sure that some standards are met. Next a purchase order is produced and returned. The

purchase order is approved for the item to be acquired up (o a specific cost.

its workflow comprises of following points:

e The individual who created the requisition.
e This requisition is then passed to the purchasing authority in accounting.
® This acquisition lands at the source again.

This process is simple when done with the heip of some document work{low system,
however if it is done manually then it may cause many problems such as misplacing the fife

or a lot of paper work.

An effective work flow system should compile the functionalities of a document
management system and a workflow automation system. It should provide version support
as well as file tracking. The system should provide where the file is located and track the
changes that have occurred in terms of the author, the date and time of modification and the
type of change. These changes are not only tracked but also stored in a repository for future

LSC.

2.5 TRANSPERANCY IN DOCUMENT WORKFLOWS

If we summarize the sections above, we come to a conclusion that automating workflows
can greatly reduce the errors in management and documents in a workflow. Information
regarding who changed the document and time can be attained using traditional workflow
systems, however if a document moves through a number of nodes then having information
regarding what type of changed occurred along with the authors name and time of
modification cannot be attained using traditional workflows systems. Therefore, the
systems are not yel enough transparent.  This raises a question that why do we need this
information? Node auditing will make a user accountable for his actions. It can provide the

system with information that can save the time and resources of the organization as well as

the user. Flaw is determined at the point of occurrence rather than afler submission.




Therefore, this saves the next node from processing the document for completeness and
correctness. The new node can proceed straight to its duties and skip examining the
document for pre-requisites. It saves valuable assets for the organization and provides more
informed and precise documents. Auditing when combined with file tracking maintains
history of the changes that have occurred in the document throughout its lifecycle

providing a detail of events occurring at each node.

16




Chapter3

3 TRANSPARENT EVALUATION THROUGH RUBRICS AND
CHECKLIST

Transparency involves having insight to the activities performed at each node. In case of
evaluation, transparency means having knowiedge of how an evaluation is taking place, why
a certain students has more marks than other and having the ability to support their decision.
Rubric is a concept which makes the assessment more subjective. As a resuii, subjectivity
supports the decisions of an individual. Rubric has two types, so both of these types will be
analyzed in this chapter. The main points of the rubric when transformed into a checklist

make evaluation more understandable and transparent.

3.1 CONCEPTUALIZATION OF RUBRIC
A rubric is a scoring tool for subjective assessments. [t comprises of a set of criteria and
standards linked to learning objectives that can be employed to evaluate decisions. Rubric

follows standards so evaluation easy and simplified.

Rubric is an effort to fay down a clear and consistent evaluation criteria. 1t provides
assistance to evaluation authority for evaluating complex problems and also provides

arguments for setf evaluation, reflection and peer review.
There are three main characteristics of rubric according to Bernie Dodge:.

e Focus on measuring a stated objective(performance, behavior, quality)

o Use arange to rate performance

e Certain specific performance characteristics arranged in levels indicating the degree
to which a standard has been met.

o Rubrics are also scoring criteria that are:

o  Summative- provide information about a student’s knowledge

¢ Informative- provide information about a student’s strengths and weaknesses
e Pvaluative- provide ways {o create instruction that better {its each student's needs

17




o [Educative- provide students with an understanding of how they learn science

351 Scoring Rubrics

There are two approaches in making a rubric,

I. Holistic scoring. In hotistic scoring, an overall judgment of the work is made by the
rater about the quality of the performance.
2. Analytical scoring. In analytical scoring, scores are assigned to each factor

contributing to the task being evaluated by the rater.

A holistic rubric does not cater for each factor contributing to overall performance. Hence,
there are no levels of performances. In the end, it assigns level of performance by assessing
performance across mulliple criteria as a whole. Whenever a quick judgment is required,
holistic rubric tends to be the favorable one. Minor assessments do not require much level

of evaluations, therefore holistic scoring can aid the evaluator in such scenarios.

Tolerance for error is another important factor that can be considered while adopting
holistic scoring rubric. For this reason, small number of errors can be tolerated given that

the overall quality of the work is high.

Analytical rubric is more focused towards task responses as compared to holistic. So
analytical rubric is applicable when one or two particular responses are expected. Analytical
scoring comprises of several small score which are then assembled into an overalt score.
Thus, using numerous scoring Jevels causes analytical rubric to be comprised slowly as

compared to belistic rubric.

3.1.2 Weighted Rubric
A weighted rubric is an analytic rubric in which certain concepts are judged more heavily
than others. Naturaily, ali factors do not have the same importance; hence, it becomes more

logical to not have same weights for all factors. The important factors are assigned more

18




weight, which highlights their importance. It provides guideline to sampie about the how

much effort should be given to each factor.

Scoring Instruments for
Performance Assessnienls

e

P T

<. ~Analytic Rbrics.

Figure I Types of Rubric

3.1.3 Advantages of rubric
e |inhance stake holder’s performance by clearly showing the stakeholder the criteria
for their evaluation.
o Stakehoiders are more aware of the critical factors.
e Evaluation becames more objective and consistent.
e Compels evaluation authority to clarify their criteria for assessment.
e Provides feedback mechanism to stake holders about helpfulness of the instruction.
e Presents a range ol quality levels

e [Zasy to use and explain.

19




3.2 DESIGNING OF RUBRIC

Before designing a rubric, the most important thing to do is to decide how the performance
ot the product will be scored. Whether, holistic or analytical approach is going to be
utilized. ¥valuation criteria and observable factors must be made in advance regardless
which scoring technique is going to be used. The evaluator needs to define how he wants 1o
use the result in order to come into a conclusion about the scoring technique to be deployed.
If a summary of the result is requires then holistic is useful however, if determining

feedback is the main task, then analytical comes across as the better method.

Levels of performance need to be defined. They can be defined by employing quantitative

or qualitative labels. Fallowing is an example of qualitative descriptors:

Lowest = »  Highest
Novice Apprentice Proficient Master
Attempted Acceptable Admirable Awesome
Lead Bronze Silver Gold
Amateur Semi-pro Professional Hall of fame

Table 1 Qualitative Deseriptors

Next step in developing a rubric is o determine how score will be converted (o a result in
ase of an academic institution. The process of converting a score to grade is more inclined
towards being logical than being mathematical. Following is an example of converting

rubric to a grade:

20




Rubric score Grade Category
8 At Excellent
7 A exeellent
6 B+ Good
5 N B Good
4 C+ Fair
3 C " Fair
2 U U nsaliéfactory
! U Unsatis{actory
0 §) Unsatisfactory

Table 2 Conversion of Rubric fo Grade

There is not a concrete way to convert rubric score into grades. It is developed through close

meetings between different members of the evaluation meeting so that it fits perfectly with

the system of reporting students or concerned authorities performance,

3.2.1 Step by step procedure:

1. Re-assessment of the objectives of the task.
2.

Categorization of the factors to be analyzed.

3. Brainstorming characteristics that describe each attribute.




for holistic
For Analytical

N\

4a. \.folte thorough  narrative 4 b. Write thorough narrative
descriptions for excellent work - .
) . descriptions for excellent Work
4 and poor work incorporating o
: . ) and poor work for each individual
each attribute into the .
L attribute.
description,
v
5 a Complete the rubric by 5 b. Complete the rubric by
describing other levels on the
continuum  that ranges from Describing other levels ¢n the
Ve excelient to poor work for the continuum that ranges from
= collective attributes. excellent to poor work for each
attribute.

6. Collect samples that illustrate each level.

7. Revise the rubric as necessary.

3.2.2 Evaluafion checklist

A rubric comprises of set of aspects of evaluation that are graded according to some scale.
However, these scales are very abstract. They allow concerned authority to know the
evaluation but not the factors that contributed to the evaluation. Hence, an evaluation

checklist lists the detailed factors of the aspects. These factors sum up to the overall score.
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Individual weights are assigned to each factor and their combination cumulates to a score
which is graded according to the percentile in which the result lies for academics. Certain
groups can also be made in a rubric, it groups certain factors that share a common criteria.
This checklist acts as a primary actor in verification of the evaluation. It provides insight (o
the evajuation mechanism and allows node level analysis (o become more transparent.
Transparency is the key factor that makes sure that a particular node performs the

designated task and avoids wasting time in unnecessary activities.
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3.3

3.3.1 Workflow
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MS Thesis consists of number of forms and documents that are too submitied to the
concerned authorities. The first of these forms is TH-1 and TH-1 internal, which comprises
of the details of the student and the commitiee members. TH-1 internal is submitted to

SEECS and TH-1 is submitted to NUST head quarter.

oo

Thesis statement is to be submitted along thl and thl internal form. If the committee
members of the student change then TH-TA form is submitted with the details of the new
commitiee member. However, if the committee members do not change then after 2 weeks
TH-2 form is submitled along with research work report of 8-10 pages. TH-2 form is for
approval of the research topic. Next the proposal defense must take place after 2 weeks. 1f
the student defends successfully, then observation sheet must be submitted within one week
after the proposal defense. 1f the student fails to defend his idea then he needs to select new
research topic. The observation sheet is handed to the student for improvements. The in
house defense must take place after 3 months of handing observation sheet to student. For in
house defense, TH-3 internal must be submitted along with documentation and one research
paper. If the committee does not approve the in house defense, then it must take place again.
Whereas, if the in house defense is approved then scrutiny certificate is submitted by the
student along with TH-3 form. The final defense must take place after 4 weeks on the
submission of TH-3 form. On successful completion of final defense, TH-4 form along with
3 thesis books must be submitted within | month time after successful final defense. In the

case if unsuccessful final defense, in house must be taken again and same process continues.

3.3.2 Evaluation

Ms Thesis is evajuated based on three criteria’s.

e Oral preseniation evaluation
e Document evaluation

e Research evaluation

These criteria’s are evaluated using analytical scoring model where different aspects of
evaluation are evaluated with different labels. Following is the set of marks assigned to each

label and same labels and scores are used for all criteria’s.
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Quaklitative Labels Rubric Score
Fail 2
Satisfactory 3
Good 4
Excellent 5

Table 2 Score assigned fo each label
Each criterion is evaluated on the basis of a number of aspects.
For oral presentation evaluation the aspects are:

e Definition and importance of work clearly specified

e Reasons put forward in support of arguments sound enough and indicate continuity
e Use of charts, graphs, slides , etc to explain salient points

e Project procedure stated briefly and to the point

e Literature Survey/Resulis

e Conclusion Drawn well explained

e Answers given to the questions put forward by the audience
For document evaluation:

e Style and report format
e (rammar

e Problem statement

e Theoretical background

e  Details of procedures foilowed

e  (raphs and pictures
o Derivation and discussions

¢  Conclusion and recommendations
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For research evaluation:

e Problem significance
e Development of method/ techniques

o Validation /evaiuation

3.4 THESIS RUBRIC
For evaluation criteria’s to be transparent, cach aspect needs to be elaborated in detail.

Therefore, the faciors coniributing to each aspect are listed below,
For oral presentation evaluation, following are the factors that contribute to the score:

o Use of charts, graphs, slides , ctc to explain salient points
e Placement of Image z
e Clarity of image(concept related clarity)

e Relevance

e Project procedure stated briefly and to the point
e Seclection criteria

o Description of selected procedure

e Description of activities involved in selected procedure

e Literature Survey/Results

o Comprehensiveness of survey

e Knowledge level of the participants in the survey

e Techniques employed for evaluation of survey

e Precision of the Results

e Conclusion Drawn well explained

e Precise Conclusion

e Conclusion well explains the proposal

e Answers given (o the questions put forward by the audience
e Clarity in verbally conveying of idea

e Supporting answers with examples from the industry
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Document Evaluation checklist:

s Style and report format

e Student's name and registration number is writlen.

e Supervisor's name is mentioned,

e Title of the degree is written correctly.

o University and school's name are written correctly.

e Date of completion/defense (only Consistent font (Times New Roman) is  used
throughout the thesis.

e Page numbering is done appropriately.

s [igures are readable and are atigned correctly.

e Captions for tables and figures use consistent format and style.

e Table of Contents/Figures/Tables follow proper indentation/styling.

e Chapter name and numbering follows consistent style. Year and month) is
mentioned.

e References are sorted on last name of authors (or in the order of citation in the text).

e References follow consistent style such as ACM or IELE-Tran,

o Mandatory slots of references are filled correctly (such as Author, Title, Journal, and
Year).

e (Grammar

e Problem statement

e Background to probiem statement is also explained.

e Problem statement is clearly mentioned.

e  Problem Explained with Examples

e Implication of the startling statement is demonstrated briefly.

e Theoretical background

o Use of comparison framework

e Time dimensions of background work (current work or prior work)

e Flow of information through this section (wart time and relevance)
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e  Summarization of Background knowledge

o Detaits of procedure following

e Sclection criteria

e Description of selected procedure

e Description of activities involved in selected procedure
o Graphs and pictures

e Image conveying the message clearly

e Image source authenticated (not copied)

e Relevance

e Labeled Image (image title, reference, numbered)
e Derivations and discussions

e (Completeness

¢ (Conclusion and recommendations

e Well written

e Precise
Research Evaluation checklist:

e Probiem significance

e [Problem aligned with the country

e Problem provided by the Industry as opportunity
e Future value of solution

e Development of method/ techniques

e Does method follow standards?

o Reasons for selection criteria of method

e Details of Steps involved in the method

e Validation /evaluation

e Theoretical technique followed

e Survey performed
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e Description of Technigues used to evaluate the surveChapter 4

4  SYSTEM ARCHITECTURE AND DESIGN

4.1 DATABASE DESIGN

The database requires for storing all the information regarding evaluation criteria’s, aspects
and factors. It is essential to store all the information regarding evaluation so that more
evaluation aspects can be added in runtime. This will give additional flexibility to the

evaluator,

The database consists of following tables:

Evalutaion_eriteria:

Cotumn name Data type Constraints Nuil allowed
Criteria_1d Varchar Primary key No
Criteria_name Varchar None No

Table 3 Evaluation_eriteria

Aspects_of _evaluation:

Column name Data type Conslraints Null allowed
Aspect id Varchar Primary key No
Aspect name Varchar None No
Weight - Decimal ‘None NO
Criteria id Varchar Foreign key No

Table 4 Aspecis of evaluaiion
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Evaluation_factors:

Column name Data type Constraints Null allowed
factor id Varchar Primary key No
factor name Varchar None No
Weight Decimal i None - No
B _aépect_id Varchar Foreign key No
Criteria Varchar Foreign Key No
Table 5 Evaluation Factors
Student aspect:
J Column name Data type Constraints Null allowed
(D Decimal Primary key No
Evaluation Criteria Varchar None No
Evaluation aspect Varchar None No
Aspect weight Decimal None No
Label weight Integer None No
mf\?larksﬁaspecl Decimal | None No
Role Varchar None No )
_ Name Varchar None No
Type of Defense Varchar None No
L

Table 6 Student_aspect
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Student_EKvaluation_Criteria:

Column name Data type Constraints Null allowed
D Decimal Primary key No
Evaluation_Criteria Varchar None No
'“I\/lal‘ks__(;‘.z'iteria Decimal None No
Role Varchar | None No
Name Varchar None No
Type of Defense Varchar None No

Table 7 Student_evaluation_criteria

4.2 ENTITY RELATIONSHIP DIAGRAM

All the eriteria are placed in evaluation criteria table; criteria can have multiple aspects. So
one to many relationship will occur between evaluation_criteria and aspects_of _evaluation,
So every aspect will contain Criteria id which will indicate which aspect belong s to which
criteria. A single aspect contains multiple factors. So one to many relationship occurs
which will contribute towards total result of the student. The marks of an aspect will be
placed in the table student aspect. 1t will contain information such as the name and id of
aspect and criteria, the weight that has been assigned to the aspect as a resull of the sum of
factors. It also stored the labef that is assigned to il and the marks obtained according to

label. For example if the sum of factors is .25, and the label is 4 then the marks will be

0.25 x 4=1.00. Alongside with this information, the information regarding who was




evaluating such as advisor or commitice member is also placed. The name of the evaluation
authority is also inserted into this table and the type of defense. The defense can either be
proposal or final defense. The sum of marks of all aspects of a particular criterion is placed
into the student evaluation_criteria atong side with the name and role of the evaluator and
type of defense. One to many relationship oceurs between student aspect and
student_cvaluation_criteria. A single criterion will have multiple aspects that have been
evaluated. The values of name of evaluator are obtained from evaluator tabie which stores

information about the evaluators of a typical applicant.
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4.3 System Architecture
There are four architectural layers:
e User interface
e Use case logic
e Checklist processing

e Workflow management component

4.3.1 USER INTERFACE

The user interface consists of two parts:

e Workflow definition Component

s Checklist definition

The workflow management component used is Bonita open source solution. Bonita provides
detailed solution to managing work{low. Fasy to use graphical workflow component is

defines, which is very beneficial for both technical and non technical users.

Checklist definition is achieved through user interface provided by Bonita. It provides its
own extensive user interface, where a user can definc checklist parameters and these

parameters will be stored in the database.

4.3.2 USE CASE LOGIC

Use case logic layer is the Jayer where the use case will be plugged in. Certain parameters
need to be defined that are use case specific. They provide the initial requirements of the use
case. Let’s consider the example of MS-thesis use case; the following requirements need to

be met.

e Fvaluation Rubric needs to be defined.

e Score assigned to each weight must be defined.
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e User only needs to define evaluation criteria, aspects and factors which will be

plugged in the system.

Use
Case

Figure 4: Pluggable System
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Figure 5 Checklist Processing Layer

There are four attributes of this layer.

e Rubric data model

¢ Node auditing

o Reporting component

o Rubricde

sign Interface
Rubric Data model

Basic rubric data model is already defined. Whatever use case is being used, 1t will have
criteria’s, aspects and factors. Therefore, this feature makes the system portable. These

attributes are defined in the use case layer, and then they are stored in the database. Hence,

any use case can be converted into a fully functioning system. This underlying mechani

aids in the evaluation effort. No need to define data model for every single use case.
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Node auditing

Node auditing is the key task of the system. The user will define his checklist which wili be
stored in the database. Whenever, a user is evafuating a task, he will check certain factors.
As scores have already been defines (o cach factor, a cumufative score will be made. As the
user selects certain factors in the checklist, so i he tries to support his decisions then this is
possible by using checklist. The user can clearly identify the factors which he checked and
how they contributed to the score. Therefore, transparency is achieved in node auditing. It

clearly shows which factors were responsible for a particular score.

Reporting component

Reporting component shows the graphical representation of the results. 1t will clearly show
how a particular result occurred and where does a student lie. A complete seport of the
student’s performance will be displayed. It provides better understanding of the evaluation

and it is easily understandable by the third party.

Rubric design interface

Rubric design interface gives some power to the user. Context is generated dynamically,
meaning all the aspects, factors and criteria’s are read from the database or an external, file
so that if they are updated, then the updated copy is loaded next time. The evaluation

authority is given a chance to add the following attributes:

e Fvaluation criferia
e Aspect groups
e  Aspeets of evaluation

e Fvaluation factors

44 WORKFLOW MANAGEMENT COMPONENT
We have used the Bonita as the underlying workilow management system. It is equipped

with all the necessary capabilities. It has the following capabilities.
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Designing graphical workflow
Roles

Rules

Monitoring

Reports

Simufation

Proactive approach

Document attachment
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Chapter 5

5 Implementation

To test our idea and generic database, MS-Thesis of SEECS is used as use case to lest insight to
node level using rubric and checklist. MS-Thesis is a process which contains many steps and
conditions. Decisions are dependent on Conditions. MS-Thesis Process is a dynamic process. To
move to next step, cerlain conditions need (o be fulfilled. Evauation of Student is accomplished by
using Rubric and checklists. Reles and activities are assigned to an actor according to MS-Thesis
workfiow and process. Postgresq) Database is used at back-end. Genreric Database which is
described in System design is implemented and used in MS-Thesis workflow. A detail of each step
is given below. The process starts with taking the input of the user cgpa. If the cgpa is greater than
3.0 then he is eligibie for applying 1o MS Thesis. Alter passing the eligibifity criteria, student has to
submit and get approved multiple forms which are fisted befow. THI form is approved first and then
TH2.After the approvai of TH2 form, the evaluation of proposal defense takes place and then
student has to submit TH3 internal form which is forwarded to the advisor and commitiee members.
If the in-house defense is successful then student has to submit the TH3 form which is approved by
the advisors, committee members,HOD,DG and DEAN. After TH3 is approved, student’s finai
defense takes place and same procedure is repeated for evalvation. Oral presentation form and
research evaluation form are evaluated during proposal defense and document evaluation, oral

presentation and research evaluation are evaluated during final defense.

5.1 Eligibility Criteria for MS-Thesis

Criterta_thesis ="

Figure 6: Eligibility Criteria Node
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First Step of MS-Thesis is to fulfill the criteria of CGPA which is CGPA equal or greater than 3.0. 1

Student’s CGPA is less than 3.0 than he will not be able to proceed further. I CGPA is equal or

greater than 3.0 than TH-1 Form will be visible to Student.

Later COPA | e

SQualitying for Thesis COPA Required = 3.0 (min) Minimum Thesis Duration 6 Months Maximum Thesis Duration
2.5 years)

Figure 7: Eligibility Criteria Form

5.2 MS-Thesis Forms:

There are 4 forms which student has to submit in the MS-Thesis Process. These Forms are

i.  TH-1 ( TH-1 and TH-1 Internal Combined }
2, TH-2(TH-2 and TH-2 Internal Combined)
3 TH-3
4 TH-4

Details are given below
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5.2.1 TH-1 Form

Criteria_thesis
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Figure 8: THI1 approval Process
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TH-1 is assigned to Initiator i.e. Student who has fulfilled the criteria of CGPA, In TH-1 Form
Student has (o enter ail the details of Advisor, Commiliee Members and the detaiis shown in the

figure given below.

It will show Flow of TH-1 Form from Advisors 1o DCL. Student enters Name, Reg No and

Department. CGPA is forwarded from criteria step.

Student enters Details of Committee Guidance Members i.e. Advisor and 3 Committee Members,

Details inciude Name, Department, Experience and Contribution in Relevant Areas.

in the end of his forny, Student  has 1o altach Research  document.

TH-1 will be forwarded to the given below authorities for approval:

° Supervisor

® Committee Members

IT they approve then it will be forwarded 1o given below authorities for approval:

° Head of the Department
° Dean

® Director General

o DCE

If any of the guidance committee rejects the TH-1 Form, then it will be visible to Student and
Student has o re-submit the TH-1 form again. Committee Members and Advisor can also add

comment as reason for rejection.

All details entered by Student witl be shown in ‘read-only’ format to Guidance Committee

Members, Dean, DG, HMOD and DCE o help them in decision making,

42




5.2.2 TH-2

L__ THZ ey Bram Branch THE:

b

. IO S &) T
? };‘%a dvisar THZI L R edyement T_HZ__E
L i ' acceptance
s e
k. SN . -
e RS
E Acknowledgeme,.. - Start ‘Def”ens:e

Figure 18: TH2 Approval Process

TH-2 form is submitted by Student. It includes Project Title and Proposed Date for Proposal

Defense.

This form is forwarded to given below authorities for approval:

° Advisor
® Fxam Branch
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TH2Fomm

Name OF Student Sabia Tayved
Course Nathe pir.g

Registration Hurmber 2006-NUST-BIT-27

Project Topie |

Dofonnn

Advisor Khatid Latf

Figure 11: TTIZ Approval Form
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5.2.3 TH-3

A

¥ Advisorinternal :

Comimittee memb.,
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Figure 12: THI Internal Approval Process




This form is for Recogd.

T3 Indernatiormy

réame Sobin Javed Comse BIT-8

Frog O A WY IET BT 9 Pzttt (opastmont of
RO 004.NUSTVBIT- Y Gomputing

prmiract { Comuplote U2 page
stesiract of fhasis)

G pm—— : Fave o Daste luse 15, 2610

Figure 13 TH3 internal Form

5.2.4 TH-4 Form

It is just an official certificate which shows that Student Research work is accepted by Authorities.

TH-3 Form includes Abstract of Student and Location, Time and Date of Proposal Defense.

We hereby recommend that research work carried under owr supervision by: Sobia Javed
BEntitled: Node Auditing And Analysis in Document Workdlows
Be accepted in the partial fulflment of the requirement for the Degree of Masters in Information Technology

[ Submit |

Figure 14: FIE form
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TH-4 is forwarded to given below authorities for approval/record:

o Advisor

® Committee Members
° HOD

o Dean

® DG

® DCE

e Exam Branch

If any of the given above authorities reject then user has to re-submit the TH-4 Form. I all approve

than Acknowledgment of Approvai of TH-4 is {forwarded fo Student.

5.3 Start of Proposal Defense

After the user approves the TH2 form, the next step is proposal defense evaluation. Proposal
defense is evaluated by the advisor and the committee members. The fotal weight age
proposal defense is 40%. The advisor is assigned 40 % marks of proposal defense and the

committee members are assigned 20 % respectively.

The step “Start Defense” is responsible for setting up the parameters for displaying the

evaluation form for evaluation.

Start D efen .. =

Figure 15: Start Defense Node
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Four actors are assigned to this step.

® Advisor

® Committee member |
° Committee member 2
& Committee member 3

The same node is called for proposal defense and final defense, but different forms are
evaluated for each type of defense.

There is a variable named “set_criteria_type”. This variable is assigned a value which
determines which form will be evaluated. As all the forms are evaluated sequentially,
therefore its value is incremented and based on incremented value evaluation criteria is
changed.

The following snippet is executed during this step. Type of defense is set which decides
whether it is proposal defense or not. The value of “type of defense™ is set to “Proposal

Defense in the beginning.
Create a sql comection to PostgreSql through boniia,
Check the value of type _of defense,

If (tvpe_of defense equals “Proposal defense”)

~

Create a sgl connection to get count of all factors which does not
belong to Criteria “Document Evaluation”; // This counter Is
used fo display all the factors of all aspects of criteria oral

presentation and research evaluaftion.
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Else if (tvpe_of defense equals “Final defense”)

Create a sql connection (o get count of all fuciors // This counter

is used to display all the Jactors of all aspects of all criteria.

5.3.1 Evaluation Sheets

A T

pe

Get Aspect

B T s o NN
L

Get aspects of hext criteria

£ g%
Get Mext Critegia

Get factors of a particuler sspect .

Get next aspect of an existing critenia

L%
Get Factor - §

AT TN SR

Evaluate Factos

Figure 16: Evaluation Sheet Generation

Get Aspect will gel the factors of the current criteria. For proposal defense its initial value

will be “Oral Presentation Evaluation”. 1t will get all the aspects of “Oral Presentation




Form™, and then get the factors of each aspect one by one. After all the aspects of the “Oral
Presentation Form™ have been evaluated, next criteria will be evaluated later. Therefore,
alter evaluating “Oral Presentations”, “Research Form” will be evaluated. The same

procedure witl continue, until all the factors of all aspects have been evaluated.

The evaluation sheet will appear in the following form.

Oral Frasenisdion Bvaluation Fomm

[ Aspect (147} Detinition and importance of work clearly welght
spacified 05
Facior (01/2) Adequacy Of work Clearly

Specified(information abeut details)

Figure 17: Evaluation Sheet

Title of the page displays the criteria. Aspects of the criteria are evaluated sequentially,
showing its numbering, name and weight. For factors, each factor of the aspect is evaluated

and is assigned a score from 0 to 1.
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5.3.2 Flexibility

System is made flexible by enabling the advisor or commitlee member to add factors or aspects.

Addd Aspect

————— I

atdd_aspeot wisght { o

[ Submit |

Figure 18: Add Aspect Form

The user inserts the name of the aspect and aspect weight and the values are inserted into

the table “aspects_of evaluation”.

The user can also add Tactors to aspects.

aud_fachor |

s factor weiohd

[:ubmit |

Figure 19: Add Factors Form
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Therefore, the user can add as many aspects as he would like.

5.3.3 Evaluation

The selected values of the user are inserted into the database to maintain a repository as

soon as he submits the evaluation.

Firstly, it creates a sql connection, and then gets all the aspects, their weight, factor and its

weight from aspects_of evaluation and evaluation_factors respectively.

It has a process variabfe “aspect_local™ and * factor_name” which corresponds to the aspect
and factor being evaluated. So for every aspect and factor being evaluated, it gets all the
factors and aspects from the database from tables, cvaluation factors and
aspects_of _evaluation. Then it transverses through the result set to get the weight of the
desired factor and aspect. After the weight of aspect and factor have been taken, it inserts
the values into the database in the table “student_evaluation”, which is a dummy table from

which values are then sorted and placed in the correct table.

Create a sql conneciion to PosigreSyl through bonila,

Ger Weights  and  name  of  all  aspects  from  table
aspecis of evaluation into array aspect weight and  aspect

name

Get  weights  and  name  of  all  fuctors  from  fable

evaluation jactors into array Jactor weight and factor name.




Iftfactor being evaluated == factor name [if)

{ Weight of factor=facior weight{i]; }

Create a sql query lo insert the factor name, factor weight, aspect
name, aspect weight,role of the evaluator, name of the evaluator

and type_of defense into student _evaluation lable.

After all the aspects of the criteria have been evaluated, the values stored in the
student_evaluation are sorted, weights of aspects are calculated and then weights of aspects
are stores in  student Aspect table and marks of the criteria is stored in

student _cvaluation_criteria.

Create a sql connection to PastgreSqgl through Bonila.

Ger all Disiinct Criteria from table student _evaluation

While( more criteria occur)
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Get all the aspects that have been evaluated and placed in table

student _evaluation where certain criterion exisis.

Define a variable that suns up the weights of all the factors eg.

Curdlative weight.

For(int i=0 (o fotal aspects in student_evaluation)

Get all fuctors for aspectli];

For(int test=0 1o total faciors)

Cumulative weight  of  factors=cumulative weight+(weight of

factor® weight of aspect);

™

Get ratio of cumulative weight attained by the student by maximum

weight of the aspect.
If ratio is less than 0.2, thern muliiply 2 with cumulative weight.

If ratio is less than 0.5 and greater than 02, then multiply 3 with

cunmitlative weight of factors.

If ratio is less than 0.8 and greater than 03, then multiply 4 with

cumulative weight of factors.

If ratio is less than land greater than (.8, then multiply 5 with

cumulative weight of jactors.

Student marks of  a given aspect are label ® cumulative weight of

Jactors.
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Cumulative marks of aspects=cumulative marks of aspect+(label

“cumulative weight of factors);

Create a sql query to insert aspect marks, label, weight, aspect
name, criferia, role and name of the evaluator and type of defense

into the table Student_aspect.

After all the aspects of a particular criterion have been assigned

by marks, using the above algorithm, the cumulative marks of

aspects sum up (o be the marks of the criteria.

Creaie a sgl guery to insert marks of criteria, role and name of the
evaluator and type of defense into the table Student _aspect into

table evaluation _criteria.

5.3.4 Result Sheet and OQbservation Sheet

The result sheet will appear as follows. It shows the criteria that is being evaluated and maximum

marks a student can get and marks obtained by the student
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Resul{Sheet

Thank You Your evaiuation
5 complete

Baximum

Evaluation Criteria Muarks Obtained
MaTks

Ciral Fresentation Form 28 16.46%

Research BEvaluation Form 465 30.4

Figure 20: Result Sheet

he observation sheet shows the student his weak arcas, It appears as follows.

Observation Sheef

Satisfactory Areas ! Areas that need improvement

Oral Prezentation Evahmtion

* Answers given to the
questions put forward by the
audience

* Definition and imaportance of work
clearly specified

# Literafure or survey Results # Proi dure stated
- Project procedure state

N . > o 3 H -
* Conelusion Drawn and well explained briefly and to the point.

fesenrch Hvaluation

) e anc e e .
Problem Significance * Validation and evalation

=Development Method and tochnigee

Figure 21: Qbservation Sheed




5.4 Internal Defense

After TH-3 Form, Internal Defense is evaluated. Score of Internal Defense is not added into
total score. Only passing or failure status is important. According to this further decision
witl be made. If Student has passed inner internal Defense then he can apply for final

defense otherwise he has to give Internal Defensc again.

5.5 Final Defense

After Student has passed Internal Defense, Final Defense Evaluation will be executed. Process will

be same as explained above in the Proposal Defense
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6 CONCLUSION

In the modern world where technofogy is evolving an organization cannot exist without
automating its processes. The organizations are expanding day by day, so it is very difficult
to manage operations manually which are interlinked. One user needs to complete his tasks

before the next user can execute his.

Various workflow management systems exist that perform file tracking. They provide
information regarding the time of editing, the user who edited the document and some
statistical information. This statistical information cannot improve the efficiency of the
organization, They provide raw facts about the history of the document, the types of
changes that have been occurring in the document are not catered for. Thus there is a need
to determine how that document is being processed at each node, how the information is
being altered, is the altered information in alliance with goals of the organization and has
the concerned individual completed his processing on the document before forwarding it.

These valuable questions need to be answered for the smooth flow of operations.

For these reasons, a checklist is required which lists the responsibilities of the user and
status of these responsibilities. This ensures that the document is fully processed. A
document management system can aid is managing these documents. So a workflow
management system when combined with a document management system can lay a good
foundation for nodal processing of these documents. This infrastructure can be adapted by

several use cases and used by a broad range of organizations.

Checklist introduces transparency, which makes the overall system more reliable.
Reliability accounts for less margin of error and hence, the organization can attain positive

results from the use of checkiist.

A standardized system is introduced by using a work{low in the organization. All the

activities are predefined and every individual has knowledge about the tasks expected from




him. As a result, the flows of activities become more uniform and punctual. A lot of

organizations are using BPM in their organization (o streamline the activitics,

According to an AHM report:

o 63 % of the organizations consider BPM (o be an important success factor.
® 35% report that they have applied BPM to scanning all incoming mail
° Just 4% of organizations are currently outsourcing BPM-enabled processes but

this is set to rise to 8% in the future.
These increasing trends suggest that for an organization to be in sync with the global

organizations needs to make use of BPM so that they can compete with the market leaders.
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