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Abstract

Application of the Context Map

---- Modeling the Rational Unified Process and Rational ClearQuest

Yaozhong Chen

As much as each of us would like to get up every day with only a few things to
focus on, the competitive world we live in rarely allows such a luxury. Balancing
complexity with simplicity is an art, and it is one that we must master. In today's
competitive information technology world, the pressure is on to stay in front of your
competition. The value and visibility of your development projects compel you to
reduce time-to-market without sacrificing quality and with lower cost. There are so
many high level representing technologies for information system and software
engineering. With so many representing technologies, how do we choose the one that
will help us get ahead of the curve? An advanced, powerful, easy to learning and
lower cost technology named Context Map is introduced as an common modeling
language. The purpose of this project is to illustrate that Context Map is not only a
methodology and formalized notation for representing the knowledge, but also it’s a
powerful tool itself which can be used directly to manipulate on the formatted
knowledge. The functionality and attributes of Context Maps are demonstrated by
modeling of Unified Process Concepts, Rational Unified Process framework and

Rational ClearQuest tool set.
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1. Introduction

1.1 Purpose

The purpose of this work is to modeling a software engineering process called Unified
Process using Context Map then comparing it with a tool to implement the process called
Rational Unified Process. Thus, many scattered software develop process concepts and
relationship among these concepts are integrated into one context map so that a simple
and clear view is presented before user’s eyes. Moreover, the prominent context query
tool gives users a convenient and tlexible method to manipulate and control the entries.
In addition, the Rational ClearQuest is also being modeled and compared to further
explore many variant features of the Context Map and to illustrate the possibilities of

merging those separated concepts into one view base.

1.2 Background

The Context Map, which originally was called jMap (joined map), was first introduced
by Dr. W.M. Jaworski. The technology was initially developed for recovering and
refining knowledge from legacy systems. By using the concept of spreadsheet structure,
it is feasible to describe and process conceptual information. As its other name--joined
map--showing, it can easily integrate different information into one consistent map. It can
be applied in many domains, such as modeling, mining, evaluation of contexts,

enterprises, methods, processes, projects, artifacts, databases, websites, information



system, knowledge models, ... with generic templates, domain experts, proprietary

notational technology.

The Rational Unified Process or RUP product is a commercial tool for software
engineering process developed by Rational Software Corporation [8]. It provides a
disciplined approach to assigning tasks and responsibilities within a development
organization. [ts goal is to ensure the production of high-quality software that meets the
needs of its end users within a predictable schedule and budget. The key to achieve the
delicate balance between delivering quality software and delivering it quickly (the
software paradox!) is understanding of the essential elements of the process and to

tollow the guidelines for tailoring the process to best fit user’s project's specific needs.

Rational ClearQuest is a tool for the Defects and Changes Tracking within software
development process. Different organizations follow various processes for handling
software defects, enhancement requests, and other change requests. Rational ClearQuest
provides a process that meets the needs of most organizations, but can also be easily
customized to meet your exact process requirements. Everyone involved in the software
development process needs to understand not only how changes are being implemented
on an individual level, but also how these changes impact the development project as a
whole. With Rational ClearQuest you can track defects and enhancement requests, assign

work activities, and assess the real status of projects throughout the life cycle.
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1.3 Project Scope

y

3)

4)

5)

Learning the representing method and notation of the Context Map .

Getting familiar and understanding of Unified Process and Rational Unified Process
framework. By modeling with Context Maps, comparing these two technologies and
propose the refinement or enhancement.

Investigating and exploring functionality of the Context Map. It’s not only a method
and notation to representing the knowledge but also can be used as a tool to
implement the functionality of other tools, such as Rational ClearQuest.

Make a conclusion for this research work and provide recommendations for future
works.

A deliverables project package will contain a report and a set of Context Map.

(V3]



2 Context Map Introduction

2.1 Context Map Overview

Context Map is a tormal representing method for information system with a set of
predetined formal notation. It consists of unlimited number of context tuples that is a
generic association of set members cast in roles. In the extended spreadsheet, a column of
roles and the related set members define context tuples. Graphically, context tuple is
represented by a compounded edge and the connected compounded nodes. The
aggregation of the context tuples forms Context Map. The Context Map allows modeling,
mining and evaluation of context, processes and view of information system with generic

templates and domain experts.

Through an example in the Figure I, the Context Map’s terminology and syntax will be
introduced as following;:
e Thebold {} is called Set, such as {Phase} and {Disciplines Set/Sub Phase}
e The elements under the bold {} call Set Member, such as Inception and
Elaboration.
e The capital letters in the column 1 to 5 are Set Roles, such as the letter L and N.
e The lower case letters or digits in the column are Member Roles, such as |, 2, t,1
and v.
e The columns form 1 to 5 are called context tuples.
e The column 6 is the count of the Member Roles.

e The column 7 is the count of the Set Members.



1[2[(3[4}5|239

1 237| 1 [{Confexfaple Tt
2/112]|3|4]|5(237 Id
3 237| 13 HCor flev R e
4 v e BRI S Phases
17 70( 4 = g SR
18 66 Inception
1951 67 Elaboration
20 34 67 Construction
21 A 68 Transition
22[S|S|S[S|S[70] 9 [(DisciPIeRSeUSIDRDaSeY: S8 v i
23[1f1[1[1]1]14 Business Modeling
24| 21222212 Requirements
25{3|3[3]3(3}12 Analysis & Design
26444141411 implementation
27|5|515({5|5]12 Test
28|/6(6|6|6|6|13 Deployment
2917|7177 ]|7]12 Configuration @ Change Management
30/8/8|8|8|8]|14 Project Management
3119{9|9]9]|9](10 Enwroment
9 A B e e o
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Map © by Yaozhong Chen 2002
Map Editing WMJ

Figure 1 Context Map Example

2.2 Context Map Notation

Symbols used within this report:

e Set Roles symbols:

A - (A)ggregation of columns - context tuples

E - (E)dge properties
F - (F)low graph nodes

L - (L)flow graph with cycles

N - (N)ode properties
V - (V)alue

S - (S)equence

G - (G)uard



R - (R)esource
[ - (I)dentifier
X - Cartesian Product

e Set Member Roles symbols:

v - marker

m - (m)iddle of 'arrow’

f - tail of 'arrow’

t - head of 'arrow’

b=fit

t - (firom node

t - (t)o node

1 - (I)oop

b = f/t - both nodes component
f - (f)rom node component

t - (t)o node component

I - (I)oop node component
y-yes

o - otherwise

¢ - (c)ompute

r - (r)ead

u - (u)pdate

d - (d)elete

x - component of Cartesian Product
numerical value

integer value



3 Rational Unified Process(RUP) Introduction

3.1 RUP Overview
The RUP has two dimensions:
e The horizontal axis represents time and shows the lifecycle aspects of the process.
[t represents the dynamic aspect of the process.
e The vertical axis represents disciplines, which group activities logically by nature.
It represents the static aspect of the process.
The graph also shows how the emphasis varies over time. For exampie, in early

iterations. we spend more time on requirements, and in later iterations we spend more

time on implementation.
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Figure 2 The Rational Unified Process Overview



3.2 RUP Concept

A process is a set of partially ordered steps intended to reach a goal; in software
engineering the goal is to build a software product, or to enhance an existing one; in
process engineering, the goal is to develop or enhance a process. In RUP, these are
organized into a set of disciplines to further define the workflow and other process
elements. Each state of the workflow consists of many activities implemented by
classified developer roles. Each activity takes some inputs then produces the outputs, it's

called artifacts in the RUP . The relations can be showed clearly in Figure 3.
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Figure 3 RUP Concepts



4 Representing RUP by Context Map

The software engineering concepts and structure in the RUP is clear, but how to find the
relations among each specific elements is not easy and obvious. The RUP tool is just a
web based container, all of the elements are classified and hyperlinked together. Usually.
we need browse through several hyperlinks to find the relation between two elements.
Even when we find the relations, RUP still can not address the question such as: in which
activities a certain artifact is involved or in which stage an artifact is created or updated?
All these problems can be easily addressed in the Context Map. These features will be

described in the following sections.

4.1 Notation

Notations used in Figure 4 through Figure 7 are described below:

[ - (I)dentifier Tuples unique ID [row 1]; the number is the unique id increased by one.
A-- (A)ggregation of columns - context tuples; v is the mark indicated the aggregation of
the tuple.

S — Sequence [row 20, 163 and 276]; the number indicated the sequence of the set
members.

L - Flow states. it can be f - from, t — to, | - loop

R — (R)esource , Artifacts; c—create, r—reuse, u—update, d--delete

N— (N)ode properties ,Components; v—included.

F---- (F)low graph nodes , Sub state or flow, Components; f—mark.



4.2 Schema of the RUP map

1]16115[22129|35{42|50(57|66(71|74(182]239}240 241
2 1| 6[15122|29|35(42|50|57|66}71|74| 182|237 id
3 237 13 (O R T
41" 5 Phases .
5 Y 9 Business Modeling
6 R 7 Requirements
7 B 7 Analysis and Design
8 : 6 Implementation
39 V. 7 Test
10 Ve 8 Depioyment
1 7 Configuration & Change Management
12 v 9 Project Management
13 s 5 Environment
14 x
17
2|8
32
T 43
52
61
69
78
88

2 1988-2002
73 Map © by Yaozhong Chen 2002
73 Map Editing WMJ

Figure 4 RUP Context Map Schema



In Figure 4, the schema of the RUP is described as following:

e Each phase(Row 17: L) consists of a sequence of disciplines or sub phase (Row
20: S).

e Each disciplines(Row 22: A) is a work flow consisted by several states and edges
(Row 32 to 108: under L).

e Each state of the disciplines includes a sequence of Scenario(Row 165: S),
Activities (Row 278: S)

e Each state of the disciplines takes different artifacts(Row 430: R) as inputs and
produces many outputs.

e Each state of the discipline will involve some develop roles(Row 131: N).

e Also each state of the discipline can use different tools to assistant the

development.

e Each tool (Row 115: A) can be used in different scenarios within certain phases or

sub phases
e Each scenario(Row 165: F) contains several activities(Row 278: N)

e The template(Row 430: F and Row 14: v) of each artifact is made ot many

sections(Row 581: N)

e Each artifacts contains many components (Row 521).

The detail explanations of each parts of the map are given in the following sections.

11



4.3 Phase and Disciplines

In Figure 5 the relations between phases and disciplines are described by an example of

the state flow of the discipline(sub phase) called Business Modeling.

Each phase is a sequence of the disciplines or sub phases. Such as, Inception phase can

consist of any of the sub phase (Business Modeling, Requirements, Analysis & Design

etc.) in a certain order which is represented by digits between row 23 and row 29.

Business Modeling sub phase contains 10 states(Access Business Status, Describe

Current Business etc.), one state can move to other states.

112(3(4[5]|617i8]9i10[(11]12[13}14]239] 240 _ 241
1121314 ({5({6(7]819}10}11]12[13]14] 237 id
237 | 13 [fConiext View)oi Sr |
5 Phases
‘s \A& 11?"&“- g Business Modeling
70 | 4 |(Phese) sl - |
66 Inception
67 Elaboration
67 IConstruction
228 |S|1S|S|S
23 11111 F 5 14 Business Modeling
24 2121241212 12 Requirements
28 31313313 12 lAnalysis & Design
260 4 {41 414 4 11 Implementation
271515151515 12 [Test
28 6 | 6616} 6 13 Deployment
29717171717 12 Configuration @ Change Management
30 8|/ 8i{8]81}8 14 Project Management
31919191919 10 Enviroment
32 9 | 10 iness
33 1 tart
34 2 lAccess Business Status
35 3 Describe Current Business
36 3 Identify Business Processes
37 2 Refine Business Processes Defination




39

40

41

42
137

1379

b L:A:’J 'ﬂi',.f‘. Ayig 7 o
1374f IV Vi S ¥
1375 v [ s b e e

4.4 Detailed RUP Work Flow Map

2 Design Business Processes Realizations
2 Refine Roles and Responsibilities
3 Explore Business Automation
3 Develop a Domain Mode!
4 End
237 | o |EAGRORNIBEEETRL
[Syntax and Patterns ® by W.M. Jaworski,
73 1988-2002
73 Map © by Yaozhong Chen 2602
RV 73 Map Editing WMJ

Figure 5 Phases and Disciplines in the RUP Context Map

20 70 e AR B
21 | viF e TaE v R 14
30 9
31 1
32 | 2] 2 Access Business Status
33 | gk 7ee 3 Describe Current Business
_34 Sl 3 Identify Business Processes
35 ik 2 Refine Business Processes Defination
36 2 Design Business Processes Realizations
37 2 Refine Roles and Responsibilities
38 ;:“ g 3 Explore Business Automation
39 ﬁﬁ : i?“' 3 Develop a Domain Model
40 b a End
113 PRSERS 3 176 | 15 R e
114 iy J 5‘;‘5‘ ‘\?S'ﬂ 9 Rationai Suite AnalystStudio
122 nE{z e A HeE| 28 Rational RequisitePro
127 R R e B o ;| e Rational Rose Tool Set -
129 65 | 33 [HOISES ROt - S et s e
130 =9 SRRIREE 6 Business Designer
131 ; 3 Business-Model Reviewer
132 8 Business-Process Analyst
163 s|s s | 176 |12} : SR R e
Managing Use Cases Using Rational Rose and Rational
211 7 RequisitePro
243 2 lAdding Tempiates to Your Rational RequisitePro Project
. E ICapturing a Common Vocabulary Using Rational
246 2 7 RequisitePro
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1R Detailing a Business Use Case Using Rational
247 AN 2 equis
276 |s|sis sl s|s|s|s| s | 175 |15 /faciivitieapraseiie mobint e s oo i 12
374 i v i 3 Maintain Business Rules
404 rsi’i“& 4 |{Review the Business Object Model
405 v 3 Review the Business Use-Case Model
409 viE ik ‘ v 4 Set and Adjust Goals
_412 | R 3 IStructure the Business Use-Case Model
_428 LRAETE ] 233 | 90 FORE S SRR S A
442 A 19 Business Vision
480 41 Review Record
489 33 ISupplementary Business Specification
491 7 arget-Organization Assessment
1370 | ] o | o SRR e -
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Figure 6 Detailed RUP Work Flow Context Map

In Figure 6, part ot the work flow map of the discipline named business modeling and the
properties of each state in the work flow are clearly displayed. The detailed workflow
and properties of the rest disciplines(They are listed in the Figure 5 under {Disciplines
Set/Sub Phase}) please refer to figures in the Appendix Section | to 9. The meaning of
each element is as follows:

e At each state or node (under row 30, Access Business Status, Describe Current
Business, Identify Business Processes, Refine Business Processes Definition etc.).
there are many activities (under row 276, Maintain Business Rules, Review the
Business Object Model etc.) been performed. After the activities are
accomplished, it will move to another state.

e At each state, if we look at the row 428 to the end of the map, some artifacts
might be created (member role: c), reused (r) or updated (u).

e From row 129 to 132, several roles are involved in each state to perform certain

activities.

14



e Underrow 113, there are also some tools can be chosen to enhance or accelerate

development process.

4.5 RUP Tools Map

71172]188}89]9091{92{93] 239
A g P e LI T L
11 176 B T g A
1eviw 9
117 23 Rational ClearCase
AL S R Re fve| 20 Rational ClearQuest
131 65 | 33 |fEow)
IS A o sl 4
16. 176 | 112
211 1 Eliciting Stakeholder Requests Using Rational ClearQuest
Managing Stakeholder Requests Using Rational ClearQuest and
212 3 Rational RequisitePro
Defining Change and Review Notifications Using Rational
229 2 IClearQuest
Establishing a Change Request Process Using Rational
230 2 IClearQuest
231 6 Reporting Defect Trends and Status Using Rational ClearQuest
232 5 Reporting Review and Work Status Using Rational ClearQuest
233 8 ISubmitting Change Requests Using Rational ClearQuest
234 3 Viewing the History of a Defect Using Rational ClearQuest __
27 176 | 151 ‘ SR RO
285 e 4 Assess and Advocate Quality
296 3 IConfim Duplicate or Rejected CR
322 11 Determine Test Results
3ag v l'w: _ Elicit Stakeholder Requests
347 vk e 5 Establish Change Control Process
348 e 13 Establish Configuration Management (CM) Palicies
350 7 Find Actors and Use Cases
363 }: 10 Implement Test
o T .
400 M 2 % 4 Report on Configuration Status
402 1 Review Change Request
] 233 | 90 il TR RS T
v Sk 24 Configuration Management Plan
"yl V5 30 Deployment Model
20 Requirements Attributes
27 Requirements Management Plan
R B 20 Test Log
e
NE: 26 [Test Plan
LR 20
19
237
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Figure 6 The Rational Tools

From the Figure above, the usage of the Rational tools are described:

e Through row 115 to 234, we can find each tool is used for certain scenario. Such

as Rational Suite Analyst Studio can be used to Elicit Stakeholder Requests Using

Rational ClearQuest.

e From row 165 to 402, a scenario consists of several activities. The relation of the

activities and tools also can be linked together.

e From row 165 to 506, a scenario will take some artifacts as inputs then produce

some outputs. So the tools and the artifacts are also connected.

4.6 RUP Templates Map

188 | 189 | 238 241
1 238 | 1 [{Context Tuple Unique Id}
188 189 | 238 Id
238 | 11 [{Context View}
45 RUP Artifacts Components/Tempiates
234 | 90 [{Artifact)

Business Use-Case

Business Use-Case Realizations

59

{Components}

Illustrations of the Workflow

Use-Case Diagrams

Activity Diagrams

Relationships

ISpecial Requirements

Process Owner

timated improvement potential

Risk

imeasurable goals or objectives of the business use case

Performance Goals

\Workflow Realization

Activity Diagrams

Interaction Diagrams

Class Diagrams

Derived Requirements

N =Y =
I I I I ]
8....54—-.;....4.4_._..4 oleolo

[Trace Dependency

776

{Template Section Title}

Note:




2 [The description should
687} 2 2. Business Use Case Name 2.1 Briet Description briefly
688~ 2 3. Goals A specification of the
i A specification of the
689" 2 4. Performance Goals metrics
6908 2 4.1 <name of perfformance goai> A brief description
691}. ¥ 2 5. Workflow
6933 ivirat 2 5.1 Basic Workflow 5.1.1 <name of workflow step>
702 2 1. Introduction
703 2 1.1 Purpose
704 2 1.2 Scope
705 2 1.3 Definitions, Acronyms and Abbreviations
706 2 1.4 References
707 2 1.5 Overview
708] v 2 2. Workflow Realization
709 V) 2 3. Derived Requirements
Zo72 R 235 | 9 [{Author)
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Figure 7 RUP Templates Context Map

This figure shows each artifact contains some components and has a template. The

contents (Purpose, Scope etc.) of the template have been provided for creating the

artifacts. The description of each sections are listed under set {Note}.

4.7 Comparison of the RUP and Context Map

In many circumstances, the software engineering process --RUP -- need to be modified.

adjusted, extended and tailored to accommodate the specific characteristics, constraints

and history of the adopting organization.

First of all, we need to provide a completed knowledge base of software engineering

process to user. Then we can modify extend or tailor it. In the RUP Context Map there is

no information lost after it is converted from RUP. All of the contents from RUP have

been transferred into Context Map. So we have a completed base now.

17



Second, both tools can be tailored. RUP provides a tool called RUP builder to tailor it. In
Context Map, we can tailor it directly on the map by removing some tuples and rows in
the map.

Third, both tools can be extend. In Context Map adding of new artifacts then assign
some roles to delivery those artifacts at different stage of the discipline is straightforward.
What we need to do is just adding some tuples.

Fourth, it is difficult to find a entire picture of when the artifacts is created, how many
stages is involved to act with the artifact and when it is finished. Furthermore, some
artifacts are used as inputs at some stage of the process in the RUP, but how to find when
it is created. In the Context Map, we can easily address these questions and also can
check the consistency of the artifact’s lifecycle. It’s easy as selecting the artifacts and
then watching the member roles of the artifact; if there is no **¢” in the same row, that
means the artifact has not been created. If there are no entries in the row, that means the
artifact is not been used, and so on.

Last. [ have not found the way to track the status of the whole project, each activities or
each artifacts using RUP. Although Rational has many tracking tools, such as ClearQuest
which we will discuss within the following sections, they only can track specific items
that are defined separately in the ClearQuest. It’s also difficult to get the status of the
project and certain artifacts within the same process view. Context Map can address these

problems. The answer can be found at the end of this paper.



5 Rational ClearQuest(RCQ) Introduction

5.1 ClearQuest Overview

Rational ClearQuest is a tool for Defect and Change Tracking within software
development process. With Rational ClearQuest you can track defects and enhancement
requests, assign work activities, and assess the real status of projects throughout the life
cycle. It also can be easily customized to exact process requirements from ditferent
organization. [n the following section, taking a sample defect tracking system as an

example, how the ClearQuest works will be introduced.

5.2 Representing of Defect Tracking System Schema in ClearQuest

Suppose we find a defect during a development, then we will need to analyze it and
assign it to somebody to fix the defect. After the person fixed the problem, someone will
evaluate it and decide if we can close this issue or not. This is the scenario of this sample
system. To see the Figure 8 below, we need login to another ClearQuest tool called
ClearQuest Designer to design that matrix. From the matrix in the Figure 8, we can
clearly know how an issue is raised and moved from one state to another state by
executing some actions. Submitted, Assigned etc. are states. The actions are Assign,
Open, Close and so on. The properties or constrains of each action are defined in another
matrix shown in the Figure 9. The action types are defined in the second column called

type. All these types are predefined and fixed in ClearQuest. Some actions can be used to
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move a issue raised in the ClearQuest from one state to another state. Some actions are
Jjust being performed within a certain state. The constrains are defined in the last column
called Access Control. For example, the action submit can be done by any user. There are
also other groups of user can be predefined within ClearQuest to associate with each
action. There are also other matrixes existed in ClearQuest for the properties of each
issue(called defect in this example) and some hooks or scripts can be used to define more
sophisticated constrains or functions. We are not going to introduce them in detail here.

Our purpose is just to compare two kinds of the representing methods.

Submitted '

| Assigned.. | Assign
Opened |~ |Gpen 1
. Resolved - o iResalve ; :
Closed |Close Close [ Validate ‘ ; Close
- Duplicate | Duplicate Duplicate Duplicate ,Duplicate ;

* Postponed| Postpane Postpone | Postpone 1 ;

+
I
|
{
1
1 i y

| | |
1 ; ?
Il . s H
: ' : ! | 3

- !
| i
|
1

IReject R e_opén 1

Figure 8 State transition Matrix in ClearQuest



P ESubmit SUBMIT All Users
|~ Assign CHANGE_STATE All Users
~10pen CHANGE _STATE All Users
““JResolve CHANGE_STATE All Users

Validate CHANGE_STATE All Users
__-§Reject CHANGE_STATE All Users
.. §Re_open CHANGE_STATE All Users
. “§Close CHANGE_STATE All Users
“f Duplicate DUPLICATE All Users
- f Unduplicate UNDUPLICATE All Users
=F Postpone CHANGE_STATE All Users
i ~fModify MODIFY All Users N
i Delete DELETE All Users
_“§Import IMPORT All Users
finit_Note_Entry |BASE All Users B.
:_‘_’E-r;-nd_Errixi_r‘l‘:m BatE Sl cer:

Figure 9 Action Access Control Matrix in ClearQuest

5.3 Query in ClearQuest

A query tool coming with ClearQuest is used to retrieve data. The query is built by
ClearQuest Query Editor shown in the Figure 10. It is a graphic translation from SQL
“Select” statement. [t contains most of the functioning of SQL *‘Select” statement.
The result is viewed as the format shown in the Figure 11. If you need more friendly
and sophisticated view format, another reporting tool called Crystal Report need to be

installed with ClearQuest as a separate application. Then the view can be freely

customized.
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6 Representing RCQ by Context Map

6.1 RCQ Schema representing in Context Map

The Figure 12 and Figure 13 show schema of the defect tracking system in the
ClearQuest.

From column | to 25, the definitions of the schema are as following. The detailed and
expanded map please refer to Figure 14 in the next section.

¢ Under row 8, L: Each defect issue has several predefined states(Started,
Submitted, Assigned, Opened, Resolved, Closed, Duplicated, Postponed)

e Underrow 17, E: The actions (Submit, Assign, Open, Resolve, Validate, Reject,
Re_open, Close, Duplicate, Unduplicate, Postpone, Modify, Delete) are detined
as edges in the state machine. The defect issue states will be changed by
performing those actions. Under row 31, G: The constrain is set up in terms ot
user groups, which is also the same as the constrain in the ClearQuest.

¢ Underrow 36, S: Itis used to track the sequence or history of the state changes
of each issue. In the Figure 13, the meaning of the sequence is obviously. The
state history of the issue SAMPL0000002 is flowing in the order as
start->»submitted~> Assigned->Opened-? Resolved.

From column 26 to78, the defect is recorded: (Detail refers to Figure 14 in next section)

e Row 36, I: The unique defect id is recorded under L.

e Row 77 to 293, N: The properties of each defect is recorded.

e Row 205, I: Other entities called customers are recorded.

e Row 293, I: Entities named projects are recorded.
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Fxgure 12 Defect Tracking System Schema in Context Map
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Flgure 13 Sample of the defect issue state flow
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6.2 Data Stored in Context Map

By Context Query on the whole map, two sample defect records stored in Context Map
are shown in the Figure 14.

They contain three entities: Defect(its unique id is under Row 36), Customer(its unique id
is under 205) and Project(its unique id is under 293). All three entities can be many-to-
many relationship. To reduce the space, each entity only need to be populated once, then
use their unique id or name as a foreign key import to other entities.

Column 26 represents one sample record. [ts unique id is SAMPLEQ00000001 and all of
its properties are under each row marked by *“N™. For example, this defect’s headline is
spelling error in login screen; the description is SAMPL00000001 spelling error in login
screen ClassicsPOS: Priority is 3-Normal Queue; Customer name is: John Smith; Project
Name is Project Account Audit.

From row 37 and 38, we have mentioned in the previous section it can be used to track

the state change history using the numbers.
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Figure 14 Defect Records Stored in Context Map
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Figure 15 Context Query

Context Map also provides a set of tools. Context Query is one of them. The unique and
prominent character of the Context Query is query directly on the data. It’s not necessary
to build predefined query tree or statement first, then start to query in the database. For
simple query, you just need to select the combination of the set members then choose an
option on the pop up query window. If you like to record query, you can save it as
column(Examples are in column | to 3). The different colors represent the different
logical operations. Green represents OR; Yellow represents XOR; Red represents AND:
Blue represents NOT. Up to now, the most of the functions of the query tool have been
implemented and tested by Mr. Kang Zhou, instructed by Dr. W. M. Jaworski, but have

not been finalized. Details may be found at http://www.gen-strategies.com.
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6.4 Further investigating on other functions and comparison summary

of both defect tracking tools

From the previous examples, we can see that most of the functions in the ClearQuest
have been included in the Context Map without any additional coding. For example, both
can track the history, both come with several tools to manipulate data and design the
schema etc.

Beside, the unique context query tools is more flexible than ClearQuest query tool. It can
query directly on the data.

Furthermore, from easy understanding point of view, a whole picture of the defect
tracking system is more easily understood and visualized in the Context Map. In
ClearQuest, we need to go through several matrixes to get a whole picture. In Context
Map, everything is in one map.

Also, we can define more sophisticated schema within the same map. For example, a
property of the entity can only be changed by certain users at certain state. In ClearQuest.
this schemna need to be hidden in handles or scripts. Therefore, they can not be defined
visually. On the contrary, to define this constraint is straightforward in the Context Map.
In addition, the tracking on the state can also extend to other properties using the same
method described in the previous section.

Last, the schema in ClearQuest is not easily reused in different system (Such as the
schema of defect tracking system is not easily reused to a kind of helpdesk tracking
system, even when they have very similar schemas.) and impossible to be merged to

other schemas(Such as merge it into RUP). But within Context Map, we only need



modify some property names, then one system is change to another system. Also we just
need attach the tracking schema to each activity or each artifact in the RUP Context Map,
then we can track the status of the activity or artifact. These are other prominent
characters ot the Context Map merging to other schema and reuse it. Here, we address the
issue raised in the section 4.7. Any element in the RUP Context Map can be tracked

using the same schema as in the Figure 13.



7 Conclusion And Recommendation

7.1 General Conclusion

After we explored these different methodologies, many merits of the Context Map are

revealed. They are summarized below:

Machine readable: The matrix is a kind of format which is machine readable and
it is very easy to transfer to other formats.

Reuse: Many elements and schema can be reused by a little modification or
Joining the different schema maps.

Formal: The notations have clear meaning; simple syntax allows it to become
very easy to be understood, and very easy to be changed.

Extendable on notations: Even we have already had a set of predetined notation, it
is also allowed user to create their own notations to meet new needs.

Consistency checking: The cardinality capability combining with well defined
notations, the consistence checking on the schema becomes possible.

Extendable on size: If the data reach the limit of each sheet in Excel, it is can be
transfer to any kind of the commercial database, such as MS Access or MS SQL.
This capability has been implemented by Minghui Han who was a master student
in Concordia University. [4]

Flexible: Due to the simplicity of the syntax, there are always many different
ways to representing the same knowledge. It is also becoming a challenge to find

the easiest and simplest schema to represent the knowledge.
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e Advanced query: Along with Context query tools, query on the high level design
schema is becoming possible. And directly querying on the data allows query
more easy and visible.

In conclusion. Context Map can be treat as a kind of common visually modeling
language, this attribute let it become a good choice for design layer of the CASE Tools. It
can reduce a lot of knowledge learning, knowledge transfer from one format to another

and representing efforts.

7.2 Recommendations for Future Works

After the investigation, there are still some improvements and detailed works need to be
done to refine and enhance this methodology. Also some interesting works are
recommended as following:

e Refine the ambiguity concepts. elements or set members within the RUP Context
Map; then, combine tracking schema with RUP schema in order to provide the
status tracking and quantified statistic for the RUP; finally, it can be developed to
become a commercial process controlling tool.

e When the data becomes larger and larger, split data in one sheet into several
sheets or transfer the data from Excel to another Commercial databases.

e Adding the constraint to each field in the Defect tracking map and generating user

preferred interface, such as forms or windows, for viewing the contents in the

map.
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Inputting the data in the map is very boring and there are some redundancies
existing. Provide a guideline for design the schema, composing the map and
inputting the data.

Transferring the knowledge to the map is still done by domain experts, that
means it is still done by manually. Maybe there are some automatic transferring

can be accomplished in the near future.
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Appendix

Due to the RUP Context Map is too large to be viewed in one page, it is split into several
Figures attached below:
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2. Discipline—Requirements View
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S. Discipline— Test view
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3 Executing Test Suites Using Rational Robot
3 Implementing Test Scripts Using Rational Robot
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6. Discipline— Deployment view

42 | 43 | 44 | 45| 46 | 47 | 48 | 49 | 239 240
237 1
42 1 43 | 44 | 45 | 46 | 47 | 48 | 49 237
237 | 13 [{COMMVIOWE F o o s R b gty |
. 8 Deployment
70 LI (A o g ey TR it
7 66 Inception
e 67 Elaboration
iERY ' 67 Construction
vk e VR P Ve v 68 Transition
70 ' EPhase): i ave
MR 13
8 S itad L bl BB RO R
1 Start
5 ol 2 Plan Deployment
PRI 2 Develop Support Material
T ol 2 Produce Deployment Unit
e B 3 Beta Test Product
2 Manage Acceptance Test (At Development Site)
2 Package Product
2 Provide Access to Download Site
3 End
JRAEIRY 176 | 15 OO
65 | 33 [RoMErz AT
4 implementer
| V. " S e T I Deployment Manager
¥ 1 Course Developer
o 1 Graphic Artist
K 1 Technical Writer
S|S|Ss|s|s|s|s]|s] 176 ] 112 L Tools:Mentors/Scen
S|S|s|s|sis]|s| s | 176 | 151 [{Activities RN RERS
VL 1 Create Product Artwork
Ve 1 Define Bili of Materials
LK 1 Develop Deployment Plan
AR 1 Develop Instaliation Artifacts
1 Develop Support Materials
1 Develop Training Materials
W 1 Manage Acceptance Test
LN 1 Manage Beta Test
3 I Provide Access to Download Site
ST 1 Release to Manufacturing
ENEEY 1 Verify Manufactured Product
VT 1 Write Release Notes
233 | 90 s
6 Bill of Materials
S Buiid
T T 45 Change Request
N 3 8 Deployment Plan
A 7 Deployment Unit
: 2 End-User Support Material
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8. Discipline— Project Management view
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