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* Introduction to Requirements Management
* Traceabllity

® Baselines

* Change Management

®* Requirements Management Tools

* A factor present in every successful project and absent in
every unsuccessful project is sufficient attention to
requirements.?

[1] Suzanne & James Robertson, “Requirements-Led Project Management”, Addison-Wesley, 2004
@ uOttawa
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Introduction to Requirements

Management

uOttawa




P : ; : 2 R

* Change in software development: as inevitable as difficult to
control!

» Better understanding: new requirements become apparent
» Everything else is changing...
* Business
e Context
» Technologies
» Markets
* Possible responses to change
« Add, modify, or remove requirements

@ uOttawa
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* Requirements changing towards the end of development
without any impact assessment

* Unmatched/outdated requirements specifications causing
confusion and unnecessary rework

* Time spent coding, writing test cases or documentation for
requirements that no longer exist

@ uOttawa



* A systematic approach to eliciting, organizing, and
documenting the requirement of the system, and a process
that establishes and maintains agreement between the
customer and the project team on the changing requirements
of the system.?!

[1] Leffingwell & Widrig 1999, p.16
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* Requirements management includes all activities intended to
maintain the integrity and accuracy of expected requirements

« Manage changes to agreed reguirements

Manage changes to baseline (increments)

Keep project plans synchronized with requirements

Control versions of individual requirements and versions of
requirements documents

Manage relationships between requirements

Managing the dependencies between the requirements document and
other documents produced in the systems engineering process

« Track requirements status

@ uOttawa



Requirements
Management

Change control

Version control

Requirements
status tracking

Requirements
tracing

Proposing
changes

Analyzing impact
Making decisions

Updating
requirements
documents

Updates plans

Measuring
requirements
volatility

Defining a version
identification
scheme

Identifying
requirements
document
versions

ldentifying
individual
requirement
versions

Defining a
possible
requirement
statuses

Recording the
status of each
requirement

Reporting the
status distribution
of all
requirements

Source: Wiegers, 1999
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Defining links to
other
requirements

Defining links to
other system
elements




Marketing, Customers, Management
Requirements

Analyze,
Document,
Review,
Negotiate
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customergs’ Requirements Requirements ~ Project Project
! hanges ' change - changes Environment
management ¢ Process

Source: Wiegers, 1999
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* Changes lead to a need for management
®* There is no management without:

« Traceability

* Baselines enabling comparisons

®* From a practical point of view, there is no traceability or
management without appropriate tools

In theory, practice and theory are similar...
But in practice they are different ©

@ uOttawa
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* Requirements errors, conflicts, and inconsistencies
 May be detected at any phase (when requirements are analyzed,
specified, validated, or implemented)
* Evolving customer/user knowledge of the system

* When the requirements are developed, customers/users
simultaneously develop a better understanding of what they really
need

® Technical, schedule, or cost problems
o Difficult to plan and know everything in advance

* \We may have to revisit the list of requirements and adapt it to the
current situation

@ uOttawa
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* Changing customer priorities, new needs

 May be caused by a change in the system environment (technological,
business, political...), i.e., the context

Business and strategic goals may change

May be caused by the arrival of a new competitor

Laws and regulations may change

Collaborating systems may change

May also be caused by technology changes in the enterprise
(migration to a new operating system, DBMS...)

 May be caused by organizational changes (organizational structure,
business processes, employees...)

| uOttawa
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* Requirements continuously change

* While the requirements are being elicited, analyzed, specified, and
validated and after the system has gone into service

®* Some requirements are usually more subject to change than
others

« Stable requirements are concerned with the essence of a system and
its application domain

» Derived from the client’s principal business activities or the domain model
« They change more slowly than volatile requirements
* E.g., a hospital will always have doctors, nurses, patients...

 Volatile requirements are specific to the instantiation of the system in a
particular environment for a particular customer at a particular time

« E.g., in a hospital, we can think of requirements related to the policies of
the government health system

@ uOttawa
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* Mutable requirements
* These are requirements which change because of changes to the
environment in which the system is operating
°* Emergent requirements

* These are requirements which cannot be completely defined when the
system is specified but which emerge as the system is designed and
Implemented

* Consequential requirements

» These are requirements which are based on assumptions about how
the system will be used

e Once the system is in place, some of these assumptions will be wrong
* Compatibility requirements
« These are requirements which depend on other equipment,
technology, or processes

@ uOttawa
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* |dentification of individual requirements

* Traceability from highest level requirements to
Implementation

» Established via links through a requirements database
* Links between requirements and design models, tests, code...
e Coverage and consistency analysis

* What are the traceability policies? What types of links? From where?
To where?

* Impact assessments of proposed changes

« Analysis tools let you see which other requirements (and other linked
artifacts) will be affected by a change

@ uOttawa
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* Controlled access to current project information

* A shared database ensures that all users are working with current data
(consistency, parallel access)

» A central repository allows all users to see the information that they
need to see (visibility)

* Change control

* Change proposal system implements controlled process for managing
change

 How do we collect, document, and address changes?

* Deployment of required tool support
* To help manage requirements change

@ uOttawa
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* |t Is essential for requirements management that every
requirement has a unique identification

e The most common approach is requirements numbering based on
chapter/section in the requirements document

®* There are several problems with this approach

 Numbers cannot be unambiguously assigned until the document is
complete

« Assigning chapter/section numbers is an implicit classification of the
requirements =» may mislead readers of the document into thinking
that the most important relationships are with requirements in the
same section

@ uOttawa



* Dynamic renumbering
« Some word processing systems allow for automatic renumbering of
paragraphs and the inclusion of cross references

* As you reorganise your document and add new requirements, the
system keeps track of the cross references and automatically
renumbers your requirements depending on its chapter, section, and
position within the section

® Database record identification

 When a requirement is identified, it is entered in a requirements
database and a database record identifier is assigned which is then
used for all subsequent references to the requirement

* Symbolic identification

* Requirements can be identified by giving them a symbolic name which
IS associated with the requirement itself (e.g., SEC1, SEC2, SECS...
may be used for requirements which relate to system security)

5, . o - o
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* Apart from an identifier, requirements should have attributes
that establish context and background, and go beyond the
requirement description

* For filtering, analysis, metrics...
« Creation date, Last update, Author, Stakeholders (Owners / Source)
* Version number
« Status, Priority, Importance, Stability
* Rationale, Comments
« Acceptance criteria
o Subsystem / Product release number
®* The more complex the project, the richer the attributes...

* Many attributes are predefined in RM tools, others are
defined by requirements engineers as required by the project

@ uOttawa B 8 .




® Classes and attri
database

SYS MODELS

Model: MODEL
Description: TEXT
Next: MODEL | NULL

REQ LIST

Reqg: REQUIREMENT

Description: TEXT

Next: REQUIREMENT
| NULL

REQUIREMENT

SOURCE_LIST

Identifier: TEXT

Statement: TEXT | GRAPHIC
Date entered: DATE

Date changed:DATE

Sources: SOURCE_LIST
Rationale: REQ RATIONALE
Status: STATUS

Dependents: REQ LIST
Is_dependent_on: REQ LIST
Model links: SYS MODELS
Comments: TEXT

People: TEXT
Documents: TEXT
Regs: REQ_LIST

REQ RATIONALE

Rationale: TEXT
Diagrams. GRAPHIC
Photos: PICTURE

* Select only the necessary attributes!
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File Edit “iew |nsert Link Analysis Table Tools User Help

| Formal module */Passenger Car Development/Requirements/User Requirements’ current 2.1 [1998) - DOORS |_ (O] x| '

HErm { 2R Y| X |==B 7 U s FFE|M T <=

|[Spreadsheet ful HHAIIIeveIs 'I| B X | E EEE P EEH T B
User requirements for passenger car 0fvio |vao [vas [v30 [Verfication Method | TestRiesuts [Risk |
Users shall be able to travel 2000 kilometers without the needfor anyformof [ [0 [ fnalysis
additional fuel.
Users shall be able to travel 2000 kilometers without the need for any form of Analysis Very High
additional fuel.

3.1.3.3 Stopping Inspection Pass Medium
Users shall be able to stop safely. O O O Test Low
Users shall be able to stop with the vehicle maintaining a straight traclk over the O Test Pass Medium
stopping distance when the steering is maintained to within + or - 10%ofa
straight line by the user.

3.1.4 Fuel economy Test Fail Low
Users shall be able to obtain fusl consumption better than that provided by the o Test Pass Low
95% of cars built in 1996,

Users shall be able to accelerate from 0 to 100 Rilometers per hour in 10 seconds. [ | Inspection Fail Very High
Users shall be able to accelerate from 0 to 100 Eilometers per hour in 8 seconds. Analysis Low

3.15 Safety Test Pass [Wiigh |+
Users shall be able to travel in safety in accordance with the Road Research ™ O @ Test Pass ' =
Laboratories Safety standards dated 1 January 1993
Users shall be able to travel at the same level of safety as provided by the best " | Test Pass
10% of cars being dewveloped to be built in 1998,

3.1.6 Noise levels Analysis Fail Mediurn

i

\Usemame: Jirn W agner

|Exclusive edit mode
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* Help manage the requirement lifecycle

* Their number and nature depend on the process in place
* Example of a set of statuses:

* Proposed: by some stakeholder

« Approved: part of baseline, committed to implement

* Rejected: after evaluation

* Implemented: designed and implemented

« Verified: Relevant tests have passed

e Deleted: Removed from list

* RM includes amongst its tasks the tracking of the status of all
requirements during the project

@ uOttawa



s e N St e e o & g
b S e el R e 0 B B Vs - R *
‘ v, e oi7* S "' o~ 4 g ¥ S /:?' 3 \.. S X':‘- »._: %
o, e i R N e \‘ Y
f S ey B g i St D " e Y b i,
sE 5 5 T 3 , 2 - o

Ll R g

* Another essential aspect of requirements management
« Every version of a requirement needs to be uniquely identified

» The last version of a requirement must be available to all team
members

« Changes need to be documented and clearly communicated

« A version identifier must be updated with every change to the
requirement

* Requirements documents should include
« A revision history: changes, dates, by whom, why...

« Standard markers for revisions (e.g., strikethrough or underlined text,
coloring, line markers...)

* Version control tool may be used
e To store and manage the revision history
e To store justifications (to add, modify, delete, reject a requirement)

@ uOttawa
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®"Can | ask you some questions?"
* "By all means."

* "Okay. Well, for starters I'll have
who, what, when and where and
then wither, whence and
wherefore for a follow-up, and
then one bit side-order of why."

Source: Zaphod Beeblebrox & Zarniwoop, The Hitchhiker's Guide to the Galaxy
@ uOttawa
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* Requirements traceability refers to the ability to describe and
follow the life of a requirement, in both forwards and
backwards direction (i.e., from its origins, through its
development and specification, to its subsequent deployment
and use, and through all periods of ongoing refinement and
iteration in any of these phases)”.!

* A software requirements specification is traceable if the origin
of each of its requirements is clear and if it facilitates the
referencing of each requirement in future development or
enhancement documentation.?

* Traceability gives essential assistance in understanding the
relationships that exist within and across software
requirements, design, and implementation.3

* A link or relationship defined between entities.*

[1] Gotel & Finkelstein, 1994; [2] |EEE Standard 830-1998; [3] Palmer, 2000; [4] Watkins and Neal, 1994

@ uOttawa
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* Traceability is often mandated by contracts and standards.?!
* E.g., military and aerospace
* One cannot manage what cannot be traced.?

* Traceability information helps assess the impact of changes
to requirements, connecting these requirements as well as
requirements for other representations of the system.3

* Traceabillity is a property of a system description technique
that allows changes in one of the three system descriptions —
requirements, specifications, implementation — to be traced to
the corresponding portions of the other descriptions. The
correspondence should be maintained through the lifetime of
the system.#

[1-2] Watkins and Neal, 1994; [3] Kotonya and Sommerville, 1998; [4] Greenspan, McGowan, 1978

@ uOttawa
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* Requirements cannot be managed effectively without
requirements traceability

* A requirement is traceable if you can discover who suggested the
requirement, why the requirement exists, what requirements are
related to it, and how that requirement relates to other information
such as systems designs, implementations and user documentation

@ uOttawa
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* Benefits of traceability

Prevents losing knowledge

Supports the verification process (certification, localization of defects)
Impact analysis

Change control

Process monitoring (e.g., missing links indicate completion level)
Improved software quality (make changes correctly and completely)

Reengineering (define traceability links is a way to record reverse
engineering knowledge)

Reuse (by identifying what goes with a requirement: design, code...)
Risk reduction (e.g., if a team member with key knowledge leaves)

@ uOttawa
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* Various stakeholders require different information
* Huge amount of requirements traceability information must
be tracked and maintained
* Manual creation of links is very demanding
 Likely the most annoying problem
® Specialized tools must be used

* Integrating heterogeneous models/information from/to
different sources (requirements, design, tests, code,
documentation, rationales...) is not trivial

® Requires organizational commitment (with an understanding
of the potential benefits)

@ uOttawa



* Backward traceabillity
e To previous stages of development

* Depends upon each element explicitly referencing its source in earlier
documents

* Forward traceability
* To all documents spawned by a document

* Depends upon each element in the document having a unique name
or reference number

Business plan Requirements Document
Forward-to traceability »FOVW&W d-from traceability

Design Specification

>
Backward-to traceability

Backward-from traceability

—€

Source of figure: Kotonya and Sommerville
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* Top to bottom from requirements’ point of view
e Forward-to traceability

 Links other documents (which may have preceded the requirements
document) to relevant requirements

» Help validation

» Help evaluate which requirements are affected by changes to users’ needs
* Forward-from traceability

 Links requirements to the design and implementation components

» Help assure that all requirements have been satisfied

@ uOttawa
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® Bottom to top from requirements’ point of view
e Backward-to traceability
 Links design and implementation components back to requirements
» Help determine why each item is designed/implemented
« Backward-from traceability
 Links requirements to their sources in other documents or people
» Help validation

* Help evaluate how changes to requirements impact stakeholders needs

@ uOttawa
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® Requirements — source traceability

 Links requirements with a person or document
* Requirements — rationale traceability
* Requirements — requirements traceability

 Links requirements with other requirements which are, in some way,
dependent on them

* Requirements — architecture traceability

 Links requirements with the subsystems where these requirements are
Implemented (particularly important where subsystems are being
developed by different subcontractors)

* Requirements — design traceability

 Links requirements with specific hardware or software components in
the system which are used to implement the requirement

@ uOttawa
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* Requirements — interface traceability
 Links requirements with the interfaces of external systems which are
used in the provision of the requirements
* Requirements — feature traceability
®* Requirements — tests traceability

 Links requirements with test cases verifying them (used to verify that
the requirement is implemented)

®* Requirements — code traceability
» Generally not directly established, but can be inferred

@ uOttawa
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requirements and other artifacts
* Table can be set up to show links between several different

elements

* Backward and forward traceability
* Difficult to capture different types of links

* Show the relationships between requirements or between

@ uOttawa

User Functional Design Code Test
Requirement |Requirement Element Module |Case
UC-28 catalog.query.sort Class Catalog  [catalog.sort() search.7
search.8
UC-29 catalog.query.import Class Catalog  [catalog.import(), caisearch.12
catalog.validate() |search.13
search.14
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* Define links between pairs of elements

* E.g., requirements to requirement, use case to requirement,
requirement to test case...

® Can be used to defined relationships between pairs
* E.g., specifies/is specified by, depends on, is parent of, constrains...
* More amenable to automation than traceabillity table

Depends-on

R1| R2| R3| R4| R5| R6
Rl * *
R2 * *
R3 * *

R4 *
RS *
R6

@ uOttawa
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* Traceability matrices become more of a problem when there
are hundreds or thousands of requirements as the matrices
become large and are sparsely populated

* A simplified form of a traceability matrix may be used where,
along with each requirement description, one or more lists of
the identifiers of related requirements are maintained

Requirement Depends-on
R1 R3, R4
R2 R5, R6
R3 R4, R5
R4 R2
R5 R6

@ uOttawa



* A relationship between two objects

IS established using a link
e One source object and one destination object
* Links can be followed in either direction

* Possible to have many links between the same two objects

 Links also have types and attributes!

| Formal module */Car Project /Car user reqts' current 0.2 - DOORS [ o1

Fle Edt View Inset Lk Andbsis Tsble Toos User Help

Hed s e |¥|x | B T E =
[ [Standard view [t | e 2 52 = v aw|
D Coruser requiements parsed in e
URS iccess to controls

URSL  3.1.6.1.1 Brakes

URSZ  Users shall be able to operate brakes in standard footwear.

URSS  Users shall be able to operate brakes in 3 inch high heeled shoes without the need to
remave the foot from the floor

URS4  3.1.6.1.2 Speed control

URSS  Users shall be able to operate the seed contral in standard faotwear.

URS6  3.1.6.1.3 Clutch

URST  Users shall be able to operate the clutch, if fitted, in standard footwear.

URSS  3.1.6.1.4 Gears

URED  Users shall be able to operate gears, if fitted, with minimal effort

URE0  3.1.7 Visibility

URSL  3.1.7.1 Daylight

URG2  Users shall have maximura daylight visibility from within the vehicle

URG3  3.1.7.2 Night time

URS4  Users shall have maximura night visibility from within the vehicle.

URS5  Users shall be able to have sufficient luminance to meet safety requirements at all
speeds.

URSS  3.1.7.3 Weather

URS7  Lights shall provids luminance sufficient for user in all weather at all speeds.

UR€E  3.1.8 Equipment malfunction

URSY  Users shall be able to be aware of equipment malfunction within 10 second of the
‘malfunction ocourring.

URT0  Users shall be able to be awars of any equipment malfunction that affects safety within
5 secand of the malfunction ocourring.

URTL Users shall be able to be aware of any malfunction that affects the ability of the
cauipment to meet the statutory regulations within 1 second of that malfunction
accurring

URTZ  Users shall be able to have maximum safety protection against any malfunction of
cquipment. [SAE-J155, pgs. 9-10]

URTS  Users shall be able to see whers equipment malfunction has sceurred

URT4  3.1.9 Entertainment

URTS  Users shall be able to have stereo radio reception within the vehicle. [EIA-15.95, pg 3]

g

[Usemame: Bill Young [Execlusive edit o
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| Formal module */Car Project /Car user reats" current 0.2 - DOORS o0
File Edi View Inset Lik Anabsis Table Took User Hep

In the DOORS database

CEEREL LIRS B £ U s S
|[Stendardview Slllareves ml % 2of[====[:<EBTH (B W7
0 [ Cor uset requiements parsedin e
URST  3.1.13 Terrain
URGB  The user shall be able to travel on standard metal roads.
URSY  The user shall be able to travel up and down hills on standard metal roads o 2
maximurn gradient of 4% to a maximurn speed of 150 Lilometers with full passenger
and luggage load
UR100  3.1.14 Re-fueling
UR101  The user shall be able to re-fuel the vehicle at any stan dard re-fueling station
UR102  The user shall have a 85% chance of obtaining fuel within 30 ilometers of any position
in the predicted sale area.

UR103 3.2 Constraint Requirements.

UR104  3.2.1 Availability

UR10G  Users shall be able to travel 10,000 kiloeters with a.0.0% chance of experiencing no
brealedowns.

UR106  Users shall be able to travel 10,000 kilomaeters with .89.99% chance of experiencing no
faults that do not result in brealdowns,

UR107  Loss of use of car due to equipment failure shall not exceed 1 day in every 2 years

UR108  3.2.2 Lifetime

UR109  Users shall be able to use the car to its designed standard for 200,000 kiloreters.

UR10  32.3 Security

UR1L1  Only the authorized user shall be able to start and drive away the vehicle.

UR112  3.2.4 Accessories

UR113 A warning triangle shall be supplied with the vehicle

UR114 A first aid kit shall be supplied with the vehicle

UR115  3.2.5 Fuel input

UR116  The car shall be fully compatible with the fuel input mechanism provided by the outlets
where fuel will be ac quire

UR117  The user shall be able to completely refuel in less than 4 minutes or at the maximum
tirme as defined by the fuel refill mechanism.

UR124  3.2.6 Company constraints

UR125  There will be an automatic break point at the end of year 2 when all research, sarly
development and early prototyping will be assessed

UR1%6  Risk analysis techniques will be used

UR127  The ressarch and development for the full project shall not excesd 295 million at today's  —)

<
[Usemame: BillYoung [Exclusive edit mode:




E Formal module */Demo/Use Cases’ cument 0.0 - DOORS

Fle Edit Wiew Inset Link Analysis Table Tools User UCM  Analyst Help

==
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”Standard\riew j“ﬂlllevels j|;|\'.; ;E‘E;ﬁl% = EE T %l|ﬂ|ﬁW|
=- U:se Cases o | E = |
[=- 1 Photo Archival System (PAS)fc
- This document contains the « # 1.1 Use Cases
-1.1 Use Cases 4 Install PAS -
Install PAS The CPC sele The CPC selects "Install PAS" from the installation menu of the cell phone. The system installs the
Save pheto The CPC sel PAS software.
Update PAS with all loca 5 Save photo -
Change photo attributes The CPC selects a photo stored locally on the cell phone. See Enter Photo Details (Commaon). See
View photo See Select F Save Photo (Common).
Send photo See Select | 6 Update PAS with all local photos
Remove PAS The CPC s The CPC aslarts "lindate Phatne" fram tha PAS mann |, /Demo/PASUserlevel ucm/Components 4
[+ 1.2 Comman Use Cases Fhotg De 14 EnterPhotoDetails: <Picture> ucm/Maps
7 Change [ 15: EnterPhoto Details. EnterName: ASUserLevel ucm/Responsibiities  »
See Sele  16: EnterPhotoDetails CellPhoneClients Common). The system saves the new
name an 32 SavePhotoCommon: <Picture=
8 View phc  33: SavePhotoCommon CheckFomatAndSize -
See Sele  34: SavePhotoCommon.SaveFheto hoto to the CPC.
10 Send phe 35 SavePhotoCommon.SaveDateNameCate. .
See Sele 36 SavePhotoCommon PAS s to who to send the photo. The system
sendsar  51: UpdatePhotos: <Ficture> ho received the notification selects the
notificatic  52: UpdatePhotos.SavePhotoComman
11 Remove 53: UpdatePhotos EnterPhoto Details -
The CPC  54: UpdatePhotos Call PhoneClients nu of the cell phone. The system removes
the PAS :  55: UpdatePhotos PAS CPC from PAS.
12 1.2 Common Use Cases
14  Enter Photo Details (Common) -
The CPC enters a name for the photo. The CPC selects one of the following categories: portrait,
landscape, animals, architecture, miscellaneous.
13 Save Photo (Common) ™
The system checks whether the format of the photo conforms to Industry Standard "Photo-
enabled Cell Phone 123.01". The system checks whether the size of the photo is less than or
equal to SMB. If the photo passes both checks, the system saves the photo, the name of photo,
the category of the photo, and the current date in PAS. Otherwise, the system displays an error
message for the CPC.
15 Select Photo (COmmon)
The CPC selects a photo from a list of photo names or thumbnails. The CPC may switch between
the list of photo names and the thumbnails.
T I— T o
Usemame: damyot |Exclusive edit mode




E Traceability Explorer -
File ‘View

/Demo/PASUzerl evel ucm/Maps' - DOORS

B- Ej" Maps

= "I PAS - <Picture:
i@ 1.7: PAS Install PAS
+ﬁ 1.2: PAS. UsePAS
ﬂ 1.3: PAS RemowvePAS
ﬂ 1.4: PAS ViewMNotification
+ﬁ 1.5: PAS CellPhoneClients
L..448 1.6: PAS CellPhoneClients
= ' 1.1: PAS InstallPAS
L4 3 InstallPAS - <Picture=
=k ﬁ 1.2: PAS UsePAS
i-4i 12: DeletePhoto - <Picture:
ﬂ & SavePhotao - <Pictures
ﬂ 8: SendPhoto - <Picture:
4@ 9 UpdatePhotos - <Picture>
L4 11: ViewPhoto - <Pictures
= 1' 1.3: PAS RemovePAS
-4 4: RemovePAS - <Picture>
- 1.4: PAS ViewMotification

‘.4 10: ViewMNotfication - <Picture>
- 1.5 PAS CellPhoneClierts
-4 1.6 PAS CellPhoneClierts
=4 Z: EnterPhotoDetails - <Picture:

+ﬁ 2.1; ErterPhotoDetails. EnterMameAndCategony
L. 77 ErterPhetalNetails CellPhane st

Ml

(Object 02 in */Demo/PASUserLevel ucm/Maps’

% |
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I,-’DemofPﬂSUserLeveI.ucmeaps -» /Demo/Use Cazes j | = £ =) | .,cC | = = |

2.2

2.3

2.4

2.5

3.1

3.2

il

S

5

/Demo fPASUserLevel.ucm/Maps
.

ChangePhotoAttributes. EnterPha

ChangePhotoAttributes. CellPhon .

EnterPhotoDetails. CelPhoneCli .

/Demo/Use Cases
1.1.0-3 1.1.0-4
Update PAS with all local phot Change photo attributesSee Se
1.1.0-2 1.1.0-5
Save photoThe CPC selects a p View photoSee Select Photo (C
1.1.0-1 1106
Install PASThe CPC selects T Send photoSee Select Photo (C
1.1 1.1.0-7
Use Cases Remove PASThe CPC selects "Re
1.0-1 1.2
This document contains the cel Common Use Cases

1.2.0-1
Enter Photo Details (Common)T

| |
ChangePhotoAttributes, SelectPh .

ChangePhotoAttributes. PAS
EnterPhotoDetails .

EnterPhotoDetails. EnterName

InstallPAS

InstallPAS. InstallPASforCellPh .

InstallPAS.PAS

InstallPAS. CellPhoneClients .

@ uOttawa

3
RemovePAS . .
u
RemovePAS,RemovePASforCellPhon
4 |
Usemame: damyot |Exclusive edit mode  [Source: Maps |Target: Use Cases




E Link module /Demo/PASUserl evel ucm/Refines’ curent 0.0 - DOORS

Fle Edt View Tools Help
| n | eS| |I,-"Demo,-"PASUserLeveI.uc:m;"Maps -x /Demao/PASUserLevel ucm/Maps d @ | a2 £ =] |’E| &= & |
- |
IPAS.U&ePASI =
PAS u
]
]
u
-
> -
ChangePhotoAttributes =
B
B
. —
EnterPhotoDetails = B
, y PAS.InstallPAS '
InstallPAS = ; N
= | T—eeees= PAS. UsePAS
-
>
RemovePAS — Lt E-PAS RemovePAS
Maps il T PAS
PAS.ViewNotification
-
SavePhoto A nilil PAS.CellPhoneClients ™
W >
PAS.CellPhoneClients
-
SavePhotoCommon 2= =—
B
-
SelectPhoto =
E
» —
SendPhoto —
UpdatePhotos o
]
]
ol | o
Usemame: damyot |Em!usi\re edit mode |Source: Maps |Target: Maps

@ uOttawa




E Formal module “/Demo/PASUserlevel ucm/Maps" current 0.0 - DOORS
File Edt Wiew Inset Link Analysis Table Tools User UCMl.MaI}rst Help

|l—|1=ﬂl

g — O E el

LB R |% X v = 5B 7 U =

= 2= = [0 Mg b [ 7 o |

||New0bject\ﬁew j”ﬁllleuels j|:"-|: :ﬁ:ﬁ|§§§§|ﬁé:&’?%l|ﬂ|ﬁﬂ?|
e D | Maps 0| Description_ [ Type Defirition ID
[#- 1 PAS: <Picture: h r
i 2 EnterPhotoDetail: <Ficture> | | 5.5 SavePhoto.SelectlLocalPhoto respRef  ri5
(-3 InstallPAS: <Picture m2 12 DeletePhoto : map Mo conten
[l 4 RemovePAS: <Ficture: )
=I5 SavePhoto: <Picture <Ficture=
851 SavePhoto SavePhotoCi e ws
5.3 SavePhoto CellPhaneClie i
- 5.4 SavePhoto PAS B
- 5.5 SavePhoto SelectLocalF
[+]- & SavePhotoCommon: <PFicture:
- 7 SelectPhoto: <Picture:
[#]- 8 SendPhoto: <Picture:
[ 9 UpdatePhotos: <Picture=
[#- 10 View Motification: <Picture
- 11 ViewPhoto: <Picture h36 12.1 DeletePhoto.DeletePhoto : respRef r2
[#- 12 DeletePhoto: <Picture> >
—— hs8 12.2 DeletePhoto.SelectPhoto < stub  No conten
crd 12.3 DeletePhoto.CellPhoneClients  * compRef cl
crs 12.4 DeletePhoto.PAS . compRef 2
o | Ei | o
|Usema'n&: damyot |Endusive edit mode v
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* Impact Analysis
» Analyze out-links (which objects in other modules are affected when
this module is changed)
* Traceability Analysis
* Analyze in-links (changes in these objects will affect this module)

* May involve multiple levels of objects/documents

L~

P

out-links

1]

i

traceability analysis impact analysis
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User Reqts

1 82030(0) Design and Developmert P

‘Comply with FDA Design Cantrol Guidance GMP Regula

desaibeor

adivitiesand, aamermmmmyvmmmw

The plans el
in,input to the design and development process.

o resilt

groupsor

The plans stell bereviewed as de
The plans el be updated as desy
The plans shell be approved as de:

2 £2030(c) Designinput

1 Capture design and refated information
11 Inputelectronically formatted data.
12 Reference exterd information saurces

Design

1.1. Identify impected elemerts due to achangdlin ancther element
« Tracesbility Reports: consistency with riving design elements
« Impact Reports: other design dements dffected
o Linksto impacted design dements

J00RS

«_ Linksto impacted desiggf/d ements

elements withinand acrossany organizetional

fure Attribute
1elementswithinand acrossany project milestone
Jore Attribute

deviceare appropricte
ad et

B\ & 2R ¥ x|z

ST N =

= |

23 The procedures sl inq
24, The procedures sl ind
25. The procedures sl inq
26

|ternp

A\

El[anievels =] 38e & 5 | %

T EE VA B

27. Thedesgninput reguid

across Design Control

design dements

ttribute

h elements within and acrossany project milestone
ttribute

h elements within and across Design Contral

threlated dements
Jatected design dement(s)
bm aifected design element(s)

||amaduaiaam sl
lowing Attributes

acrossany organizationdl procedure
foility Lirk on Procedure Attribute
Link on Procedure Atribute

‘across Design Contr

lements
oty Lirk totraced design elements

22 measmarn | Lser requirements}\[ SUY 42 H" Links to Techrical F{éq\u'rernenls | Design Links bo Tests / | I
“i%- | 3 Requirements & J
sios opw | This section corMpins the user v

;E%% E@E requirements.

i | 3.1 Capability Requirements

B o | 3.1.1 Carrying Capacity o

iz e || 3.1.1.1 Number of People

;E%E ;..‘;’T"f:: Four awverage size adults shall be® ER.104 2.14.1.0-1 from {Sports D.342 Test Number 18

203 s | ahle to travel in comfort for a period  utility wehicle Full seats shall be created for two ~ Market Research

210320 design

of 3 hours. This lewel of comfort is
defined as being equivalent to the
standard of comfort provided by the
top 40% of cars produced in 1958

2104, Forthe spedific
2105, Forthe spedific

are those in the
to $40,000 at

The top level of ¢
price range $20,0
1999 prices.

Five awerige size adu
to travel in comfort for &
hours.

Users shall hawe easy entry and™
exit.

5

Ax3/Requirements/Functional
Requirements

The car shall be able to carry 4
aswerage size adults in average
comfaort for a period of 3 hours.
Last modified 11 February 1997

SE-114 2.14.5.0-1 from /Sports
utility wehicle
4x2Requirements/Functional
Requirements

The car shall be able to

|L|samama:- Paul Baymond

|Enclusive edit mode

pasgengers in both front and back.

D-344

There shall be space for a fifth
passenger in the back that will not
meet the comfort requirement.

D7
& single interior light shall be
placed in the front of the wehicle.

D.o7

Test Result | Passed

Test Murnber 19
Werify Mumber of People
Test Result : Untested

Test Humber 6

WVerify support for
Customers

Test Result | Untested

M

Link tolirked design elements




DOORS:

Requirements Management & Traceabili

| Formal module “/Sports u
File Edit View Insert

vehicle 4x2/Requirements/User Rea
Link Analsis Table Tooks

User Help

urrent 2.1 (1998) - DOORS

D& ¢ ¥|

A = A=

| [Arievers

=

BT

User requirements for SV 4x2

[ Links to Technical Requirements

[[Links to Tests

3 Requirements

This
requirsments
3.1 Capability Requirements
3.1.1 Carrying Capacity
3.1.1.1 Number of People

section contains the user

Four average
able to travel in comfort for a period
of 3 hours. This level of comfort is
defined as being equivalent to the
standardof comfort provided by the
top 40% of cars produced in 1999,

The top level of cars are those in the
price range $20,000  to $40,000 at
1989 prices

Five averige size adults shall be able
to travel in comfort for a period of 3
hours.
Users shall
exit

have

size adults shall be® SR-104 2.14.1.0-1 from /Sports

easy entry and”

utility vehicle
unctional

542
Full seats shall be created for two
in both front and back

Requirernents
The car shall be able to carry 4
average size adults in averag:
comfort for a period of 3 hours
Last modified 11 February 1997

SR-114 2.14.5.0-1 from /Sports
utility vehicle
4x2/Requirements Functional
Requirements

The car shall be able to

=

|Erclusive edit mode:

D-544
Thers shall be space for a fifth
passenger in the bacls that will not
meet the comfort requirement

£ single interior light shall B
placed in the front of the vehic¥

Dot

Test Mumber 13
Market Ressarch
Test Result

Test Mumber 12
Verify Number of People
Test Result : Untested

Test Number &
Werify support for
Customer:

Test Result ; Untested

=l

2|

SYNERGY/Change:

Work Orders

SYNERGY/CM:
Engineering Tasks

Task Information

Task Information

Task Nurnber. K21 Stotis: completed Resah

[3oc Propion 5037 Ssarching for Gmer i3 nos working

Ty —
probie Moty _ Syt enarer o §
Transitions: Recor r | Resolve | Admin Transition
Prol
[ —— Stetus assigned esolver [ =]
Problem Syropsis [Feaxering Eor mes 1a not warking
DeScripton [§uems 1ike srarching for omer iz not 28
ok ing: = had an <ement wih Dadwint as
— fovner. Antered Dadmind in the avner
vrch Fieid mut nothing was ceturned
[Faund by David Dall o ‘
Seventy: [Srovsaper =]
Reauest Type [Beos 5]
Prq |
Product Name: [KnowiedgeSyneroy 7| Hardware: [Any
Product Version [socrates E| Operating Syster [Ary |
Proguct Sub-System [Seorching = Veraion 12 =
o Found [iestzures =] ongr [y 5
Frirty [Any = e —
[ E— ot
—] Rease Prorty [y ot
Oceurences -
[—] Visiole Change: 7 Hotiist & Release Notes: ™
o L !
ks [ @i v

| uOttawa

(e L —
Proy [ ]

i

o b

[ m—— s i 454
el

Actual Durston

‘Complezon Date 1

‘Associated Objects [5p_semehelsionshipprojeciimsel2 =] Shoi]

TAU/Architect & TAU/Developer:
System Modeling & Code Generation

P> Tutorial.ttw - Telelogic Studio - sd UseCase - - [no file]

it Yiew Insert Project Debug Link Took Window Help

BEE RS SBB 6

ﬁ\%%ﬁx-nng‘@\q| I

n initialize () - Ne

FilWmerbupas Water0K;

j5i - —

IR |
N=aEaal

5 | —

- ReadyQueue (0 element)
; CoffeeMachine.Cul[1] NbrOICoffee = 1
J‘ [2 CoffeeMachine.Ctrl[1] Queue (0 element)

E|
s

[ Sender [ signal [ Channel
en1] CMdesign Coin
en1] CMdesign: Calf...

For Help, press F1

‘Aassociates Objcts [5p_semrchie

ActiveCM:

Controlled Code Modules




# DOORS X1
File Edit WView Inset Link Analysis Tools Window Help
P R e X R 3 e T

[Regs®]

1

P e | [ || standard view

=5 7 BI040 (B0 [E]ls =8 <

I

1 Introduction

esa requirements specify a new Major release
r DOORS, code named DOORS Orange

2 Functional Requirements

CPS shall be added to all DOORS delverables
incheding documentation, and the support web-

Add a toalbar button and menu option to reapply
the current filter rather than simply reload the
abjects in the previpusly applied filter as the filter

2.3 Links and linking

2.3.1 URL Support

It shall be possible for & standard URL (o be
constructed to take a person from cutside of
DOORS into a specific object of a speciiic module

Clicking on a URL from outside of DOORS should
arhara tn MNNRS arrass Anhts in terms of which

8 21CPS
L]
gitg
2 2.2 Filtering
7
button does today
2
8
10
1
| User: Paul Raymond || Edit Mode

»

Ot-Links 1

This option shall apply to indnvidual ink st
i i =]

This nama shal
ard pags prnts

JArchiveRastors shal not be imitad by the
Fis wirm Ernitationy of tha local spamting
Eyshem

b included in ES displays

WWhar an slsctnens signatuns is suberitied
the DOORS chent shal obtain the server
dats and tems and store that in the ES entry
rathar than the chant datedime

The oid M5 Progect e code shal be
ramowad from the com DOORS product
ard tha Irpot Epert funstions shial ba
remewed fram the G

Thes sdmiristrabor shal be sble ta ssf & DB
w0 thit the user canndt execuie ther gwn

Out-Lirks 2

4}

t shal ba possibia o 8dd and delate

mukiple: aitrbutes to the cument view fram

Tast

B ES shal siss save the users ful nama from  ICPS shall slaw you 10 8dd mulipls modules Pags
WSer propestis ot the time of the signature. 33 a multi-selection when doing CF Setup

Fail

Untested

Orphans
indicate missing

| _— links
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If documents are linked ...

A 4

.. a change by .. Shows up as a
this user here... warning flag to
this user here.

* Proactively know when changes effect your requirements

® Suspect link indicates that element may have been affected
by a change

* Help ensure ripple effects of changes are considered

@ uOttawa



1 DOORS XT - [Regs]

File Edit Wiew Insert Link Analysis Tools Window Halg

- R S X X R N\ -

=T AT BB [N@E]= =)0 2 v
! Regs q bk X S?
g || |Identifier » |All Changes Outgaing ] ‘é
gl ° 2.2 Filtering =
g Bk Add a toolbar button and menu option to reapply the current filter rather »? Reqs g
[ than simply reload the objects in the previously applied filter as the filter The Requirement Text attriffute of g
button does today. Requirement 40 was changed by user paul g

raymond at 3:54:58 PM o Wednesday.
October 19, 2005.

(i

The eld MS Projact integration export code
shall be removed from the core DOORS

product and the Import/Export functions
shall be remaved from the GUI.

& 2.3 Links and linking
i 2.3.1 URL Support

10 It shall be possible for a standard URL to be constructed to take a person
from outside of DOORS into a specific object of a specific module
BEL Clicking on a URL from outside of DOORS should adhere to DOORS -
access nghts in terms of which infermation a user can gain access to
|12 It shall be possible to interrogate a DOORS object to identify the unique

URL for this ohject.

User: PaulRaymond || Edit Mode
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 Who are the stakeholders?

« What are the needs (analysis, reports...)?
« Useful, measurable, feasible objectives

Definition of links and attributes

« Can some be inferred automatically?

Process (who collects and when to collect traceabllity information)
* Roles, access
« Data/link input and updates

» Exceptional situations (e.g., lack of time)

Representations, queries, tools

« Traceability policies define what and how traceability information
should be maintained

| uOttawa
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* Number of requirements

e The greater the number of requirements, the more the need for formal
traceability policies

* Expected system lifetime

 More comprehensive traceability policies should be defined for
systems which have a long lifetime

* Maturity level of organization

 Detailed traceability policies are more likely to be implemented and
used properly in a cost-effective way in organizations which have a
higher level of process maturity

* Size of project and team

e The larger the project or team, the greater the need for formal
traceability policies

@ uOttawa



 Critical systems such as hard real-time control systems or safety-
critical systems need more comprehensive traceability policies than
non-critical systems

* Additional constraints from customer

* E.g., compliance to military standard

* Traceability links should be defined by whoever has the
appropriate information available

Link Source Object Type |Link Target Object Type |Information Source
System requirement Software requirement System engineer

Use case Functional requirement Requirements analyst
Functional requirement Functional requirement Requirements analyst
Functional requirement Test case Test engineer
Functional requirement Software architecture element |Software architect
Functional requirement Other design elements Designer or Developer
Business rule Functional requirement Requirements analyst

@ uOttawa



* The types of links to use (and their attributes) must be
defined for different types of requirements
e Itis a design problem!

* May be modeled with a UML class diagram (metamodel)
* Object types (classes)
* Object attributes (attributes)
 Structure of folders, modules, objects
« Stereotypes, composition...
 Link types (associations)
« Satisfies, tests, refines, contains, contributes to, threatens, justifies...

 Link attributes (association classes)

@ uOttawa



® Associations describe internal links

.

<<Folder>>
UCMDesignName.ucm

\

<<Module>>
Scenarios
L.
) <<Object>>
<<Module>> <<Module>> <<Module>> <<Object>> ScenarioGroup
Devices Components Maps Stub
0.% +refines
..*
0.* 0.*
<<Object>> 0.1| <<Object>> 0.*
Device %O r +hosts Component 0.* <<Object>> | +parentlD <<Object>>
" . Scenario W Par
- f <<Object>> 0% 0.1 -
- treferences Ma h +parentlD
+requests P +parentD §0-1 P 0.1 0.*
<<Module>>
Responsibilities 0.1 0.*
0.* 0.* 0.* <<Object>> | ,arentD
: +bound to : Seq 0.1
<<Object>> 0.1 0.* <<Object>> -
ComponentReference ResponsibilityReference +parentlD +parentiD
+bound to 0.* 0.* .
0.* 0.* 0.1 0..*\| +traced by 0.* 0.
<<Object>> +references 0.* <<Object>> <<Object>> <<Obje_:(_:t>>
+traced by Resp DoElement Condition

Responsibility

@ uOttawa




User N N Softwar e
. Satisfies System Satisfies . EEE
Requirements Requir ements Requirements
(Use Cases) eq (Subsystem)
V ||
UCMs UCMs
(User Level) (System Level)
7\ 7\
Tests Tests Tests Tests
Acceptance Functional conventional links
Tests Tests <Stenal UcM links
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v

User
Requirements
(Use Cases)

<

A

manual links

m{anual & generated links

generated links

9
o [ Map < {| UcMs |
E:% Refines (Resp.)
-0 » * Map.Stub J
~ 9
(D UCMs
~_ * Map.R References _
? . PP (Scenarios)
'-é Bound To’ Traced By . Scenario.
3 - Rep
m
DY * Map.Comp ~ O
’ Referencesf UCMs T
UCMs (Maps) (Comp.) User
J
9 - Leve

X

System
Requirements

®* From system requirements to user-level UCMs to user regs.
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v

Refines

System
Requirements

A

Bound To

@ uOttawa

& (D manual links
B Map ) ¢ UCMs ) m{anual & generated links
Refines (Resp) generated links
» * Map.Stub .
A generated links
©0c000cccccccccs, i CD @ (incomplete)
: UCMS 0000000000600 OCCS
— *Map.R References _
ap ?’.. ..........llllllll‘ (&marlos)
Bound To ‘ Traced By . Scenario.
Resp
\/> /
* Map.Comp il )
’ 4 —-—— Functional
Reference£= UCMs Tests
UCMs (Maps) (Comp.) | System
J
° Levd




e

the types of objects they relate
« Satisfies, Tests

 Refines, References, Contains...
® Others could be created
« Contributes, Contradicts, Justifies, Depends on...

* Note the types of links in the previous examples, as well as

Requirements |Design Code (software) |Documentation | Test cases
public RBES

5.1.Braking > Zf;fﬁ‘?]l e Braking: The driver | Braking test: I

distance <50 m Pad=Tadel, throws should push M | - on dry asphalt;

when speed ~90 ) | | =xception brakes sharply to |- on slippery

km/h K A e 1 the utmost. roads

5.2. Absorbers I — T | Class c = - on bumpy
null;

should be L5 roads

ElECtFUﬂiGE"}F {args.lsngth == 1)

controlled. {
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Business
requirement

modifies
Drives specification of

Change System requirements, influences .
request use case, external <«4—— | Business rule
a interface, quality attribute
o s origin o s origin
modifies modifies

Software functional
requirement :| Depends on another

Is satisfied b

ead to creation of

Architectrue,
user interface, or System test
functional design

Is verified by Is implemented in

Project plan
task

Integration test Code
Is verified b
Unit test
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— - . 5 e

* Depending on the traceability information, the cardinality of
traceabillity links may be
e One-to-one
* E.g., one design element to one code module
e One-to-many
* E.g., one functional requirement verified by multiple test cases
 Many-to-many

* E.g., ause case may lead to multiple functional requirement, and a
functional requirement may be common to several use cases

| uOttawa



* Direction of links
* From the most concrete to the most abstract
e To avoid access rights issues
 To make use of the integrated analysis routines of DOORS

* Link Modules
e One module per type of link
* NEVER use default module (should not even be offered)
e To avoid maintenance problems
» Specific types facilitate analysis and filtering
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Baselines
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555555

* Non-modifiable (read-only) version of a document
e Describes a moment in time
 May include multiple documents at the same time
* Enables document comparison and management
* Comes with a change history for the document

 Information on objects, attributes, and links created, deleted, or edited
since the creation of the baseline

« Often also contains information on user sessions (when the document
was opened, by whom...)

® Requires access control

* |t is advisable to establish a baseline for a new document that
IS Imported into the document management system

 In order not to lose any changes
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* Represents the set of functional and non-functional
requirements that the development team has committed to
Implement in a specific release

* Before going into the baseline, the requirements should be
reviewed and approved by stakeholders

®* Once in the baseline, all changes should follow a defined
change control process

Bas%eline

>

® Different viewpoints ® Shared understanding

® Change management

® Always changing

|
|
I
|
® No formal documents : ® Configuration management
|
|
|
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® Baselines may be
e Created
« Complete image of requirements state at a given time
Deleted
Visualized

» Possibility to go back

Compared

» To see changes since a certain time

Copied
« Signed

* For authorization, contract

@ uOttawa



File Edit “ew Inzet Link Analpsiz Table Tools User DOORSrequielT Help

IH&®| & 2R %X v |z

|B 7 U s |8 =R (FEY 3E|

A

= | [ntevels

| I.-’-\ - Basic view

jl:}'-::;%:ﬁ|§

LB T B

Uzer requiements for passenger car

1 Introduction
These are the initial user requirerm
IFDHDW this Internet link to wiew th
| 1.1 Schedule

This rmodule contains the user reg
Septernber 2001

| 2 User types

| This section describes the nature of
| 2.1 New Nationalities

The car will be used in the countrie
| 2.2 User sizes

The car shall be suitable for peo
kilograms to 130 kilograms.

| 3 Requirements

| This section contains the user requ:
| 3.1 Capability Requirement:
| 3.1.1 Carrying Capacity

| 3.1.1.1 Number of People

Four awverage size adults shall ke a
corafort i3 defined as heing equivale
produced in 15906,

| The ton lewel of cars are these in th
&l

|Usemame: Paul Baymond |F|ead-0r

Previous
Baseline

File Edit Wiew Inzert Link Analysis Table Tools User QIjDHSrequireIT Help

N=R=: b BB (X vzt B r U2 RE(E S E

||A-Basicview j“hlllevds 5 ||| ore e | B R -
Uzer requirernents far SUW 442 El =
1 Introduction

These are the initial user requirements for the development of a mewr svorts atilite srebicls
All requirements 2000 @55, Inc. For details on GSE visit

| 1.1 Schedule

Change

| Sessiml Date

| Modfication

September 2009,

| 2 User types
This section describes the nature of the users of the propos
| 2.1 Nationalities

The car will ke used in the countries, UE, Morth Arner
Fealand.

I This moduale contains the user requirements for a new 1 ser
Paul Raymond 26 QEADEME7 15:21:34
PaulRaymond 46 IBAESST 103806
Paul Raprmond 273 0109928 19:10:3E
PaulFavmond 275 010555 193:21:14
PaulRayrmond 285 0140958 20-21:11
01A71/55 05:47:24
K ;
0111455 08:52:03

Paul Faymond 237

The cor shall be suiteble for people minimmim and ma

kilograms to 175 Eilograrms. D

Modify Object Atribute; Object Test
Modiy Object Atiribate; Multilnt

kodiy Object Atnibute: Objact Tert
M odify Object Atribute; Object Text
kodiy Object Atibote: Object Tert
todiy Object Atribute: Object Text
Fd oy

M odify Objsct Atributs: Object Text

=l
i e

PaulRaymond 297
' 2.2 User sizes T e A A e A A A L v
— Detail of relected hiztory re 2 - DODRS

e [ ext

| 3 Requirements

| This section contains the user requirements.
| 3.1 Capability Requirements

| 3.1.1 Carrying Capacity

| 3.1.1.1 Number of People

Four awerage size adults shall be able to trawel in comfa
comfort iz defined as being equivalent to the standard of

produced in 1955, Provicue Mask
A

UK. Nerth America, |

— Oriy show entriss wth——— [in 1985,

[~ Dates fram: |
[ User |

|Username: Paul Raymaond

| Exclusive edit mode

uOttawa

Current Version

Th i1l b 4 j;| Four average size sults ahall ke abls te— Four aversgs siza adults shall be akls tcd
e e trawel i combort for a periad of 3 hours,
; This lerel of comfort 15 defined as being
fuastralia & New Zeal| .o vnlent to the stan dard of comort
provided by the top 0% of care praduce:

trave] in comfort far a period of 3 howrs.
This level of comfort is defined as being
aquivelent to the atandard of corafort
provided by the top 409 of care produces
in 1288 This measurement can be foun
in resasrch nots Erebd snd hea bee
nverified according to corporate
standards listed in the guidelines for
naer aatisfaction produced in 1958, All
references should be mads to thess
thcuments in fall.




* Change analysis between versions

| Formal module ' /Sports utility vehicle 422 /Requirements /New User Requiremn

File Edit View Insert Link Analysis

Table Tools User export impacthssessment  Help

=101 x|

H&@®| » RR|¥ (X v |=tsB £ U s

He
H== -5

141
11"

[ E =

||C0mparisan with User Requirj ||.ﬁ.|| levels j | S ke i |

- =T AL

Ilzer requirerents for SILW dx2 E

Comparnizon with User Bequirements verzion: 2.1 [1998)

-l

Users shall he able to operate the
clutch, if fitted, in standard
footwear.

4.1.7.1.7 Gears

Users shall be able to operate
gears, if fitted, with minimal effiort.

4.1.8 Distance

Users shall he able to operate the clutch, if fitted, in standard
footwear.

4.1.7.1.57 Gears
Users shall be able to operate gears, if fitted, with minimal effort.
{MNexf object differs. )

4.1.3:28 Distance
{Farenf object differs.)
{Frevious object differs.)

Users shall be able to trawel 1600

sers shall be able to travel 10600 kilometers without the need for

4.1.9 Equipment
malfunction

Users shall he able to he aware of
equipment malfunction within 10

ki

klometers without the need for any  any form of additional fiael.
form of additional fuel {Next object differs. )
Delefed object ‘WOW 32" follows here-
Users shall e able to trawel 2000 Users shall be able to travel 2000 kilometers withowt the need for
kilometers without the need for any  aty form of additional fizel.
form of additional fuel {Frevious object differs. )
{MNext object differs. )

4.1.89 Equipment malfunction
{Frevious object differs.)

Users shall he able to be aware of equipment malfnction within
10 second of the malfunction ocourring.

|Llsername: endy Exclusive edit mode

&\Ll;
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®* The more things change...

* |f you see change not as
an enemy, but as a
welcome friend, you will
secure the most valuable
prize of all — the future...

@ uOttawa
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® Concerned with the procedures, processes, and standards
which are used to manage changes to a system requirements

* Change management policies may cover

* The change request process and the information required to process
each change request

* The process used to analyse the impact and costs of change and the
associated traceability information

 The membership of the body that formally considers change requests
o Software support (if any) for the change control process

* A change request may have a status as well as requirements
* E.g., proposed, rejected, accepted, included...

@ uOttawa
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®* Some requirements problem is identified
« Could come from an analysis of the requirements, new customer
needs, or operational problems with the system

« The requirements are analysed using problem information and
requirements changes are proposed

®* The proposed changes are analysed

« How many requirements (and, if necessary, system components) are
affected? Roughly how much would cost, in both time and money?

®* The change is implemented

* A set of amendments to the requirements document or a new
document version is produced (of course this should be validated with

whatever normal quality checking procedures are in place)
| dentified
problem

Change analysis
and costing

Problem analysis and

Y9 C Change
change specification

implementation .
P Revised
requirements

@ uOttawa
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* Proposed changes are usually recorded on a change request
form which is then passed to all of the people involved in the
analysis of the change

* Change request forms may include
e Date, Customer, Requester, Product including version
» Description of change request including rationale
* Fields to document the change analysis
« Signature fields
e Status
« Comments

@ uOttawa



customers may misunderstand requirements and
their context and suggest unnecessary changes

with the help of traceability information
Rejected request

Req. list

Check request
validity

Find directly
affected
requirements

risk is too high

Find dependent

valid requirements

request
Reguirements change list Rejected request
- Cost

* Reqﬁ' rements information Accepted
changes

reqiri?g%seents > [ Assesscosts oo =

acc ili
changes of change ep y

Rejected request
Customer E .

Customer
information information

_ negotiations with customers
consequential changes may be
unacceptable to user/customer

Rejected request

cost/time required for the implementation

Source of figure: Kotonya and Sommerville of Change IS '[O hlgh/long
| uOttawa
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.. e .

e



* Change Management
 How does a customer submit change requests?
 How is this request being monitored, prioritized, and implemented?
* Configuration Management

* Versioning, labelling, and tracking code and other components during
the development cycle of software

* Release Management

e Defines how and when different hardware and software will be made
available together as a product

@ uOttawa



* May be provided through requirements management tools or
through configuration management tools
* Tool facilities may include

 Electronic change request forms which are filled in by different
participants in the process

* A database to store and manage requests

* A change model which may be instantiated so that people responsible
for one stage of the process know who is responsible for the next
process activity

 Electronic transfer of forms between people with different
responsibilities and electronic mail notification when activities have
been completed

 Electronic signatures
e Discussion forums
* In some cases, direct links to a requirements database

@ uOttawa
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* The Change Proposal System (CPS) allows people to access
DOORS modules and to propose changes (without
Immediately changing the modules)

* This allows for feedback and the application of changes in a
controlled manner

* An administrator controls the visibility of data as well as who
IS allowed to propose change requests

®* DOORS can also be integrated with SYNERGY
* Version/change management system

@ uOttawa



Changes from alll
users including

DOORSnNet

Read-only
user submits

“Change Proposal”

* Manage change;
Nno surprises

| uOttawa
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on-line
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E Formal module ‘/Demo/URD DOORS-SYNERGY Change 5.1° current 1.0 - DOORS

File Edit “iew Insert Link Analysis Table Toaols User Analyst Change Management TAU  Help
|l S| & BB [X V[S 5B 71U === (FE | S<H|
”Summar_l,l LI”AIIIBVBIS ;H;".: ;ﬂ;ﬁl% = = Elaz £ ?%l|“|ﬁgl
Id | Initial zer requirements repasitory for Bed Hl Requirement Statusl Fricrity scoringl ROM estimate | Dizcuzsion Resolution Diize. resolvedl :I
359 Iti case of conflict duting the “apply RCR” operation, the end user Incomplete
shall be proposed to petform a merge of the ML model.
560 &g aresult of an “Apply RCE” operation the DOORS/ Analyst module  Incomplete
shall be consistently updated and have textual requirements in sync
with the UML diagrams.
61 It shall be possible to see proposed changes on diagrams in Incomplete
SYNERGYChange when looking at the RC with a graphical display.
562 Accepted Limitation: Incomplete
563 . Dae to DOORS A nalyst limitation that limits the display of Incomplete
only one diagram in a DOORS object, the review view will only
display the proposed changed diagrams.
564 2.2 Better handling of Requirements Changes Incomplete
365 DOCRE-3YHERGY /Change 5.0 integration is showing several limits Incomplete
when dealing with Reguirements Change Edition. In order to address
this, the edition usage paradigm is evolving with the introduction of
the concept of vittual user workspace.
6 2.2.1 User Workspace in DOORS Incomplete
36T When opening a module and when selecting a RCR, the user shall see  Incomplete
in DOORS all changes already propozed against the RCE.
568 DOORS shall highlight which requirements have been changed using  Incomplete
the revision bar (Red Colof).
269 At any time during his/her edition session the user shall have the Incomplete
possibility to record all the changes hefshe is proposing against a
RCE.
70 & user shall be able to exit a DOORS session withowt having finished  Incomplete
hiz wotk and later come back and restore his edition.
ki
Select a default Requirements Change Fequest to work on

@ uOttawa




File Wiew Insert Table Toals User

Edit Link  Analysis

| HSE| s BR|%|X v[S 5B £ U &

Change Managerment TAL  Help
L

Analyst

B Sclect Default RCR - DOORS

11
1

CR Number & Synopsis | Statuz
M fucl = T i A
”Summar_'r' ;I ”A” levels ;I | = [T Jﬁ | = T =Cc i N Zl | BHH1: Test DXL 1or_assigned
BHHEZ Test 1 5.0t0 5.1 upgrade 1er_aszzigned
Id | Initial Uzer requirements repositarg for Red Hl Requirement Statusl Frig| BHHAZ Test 2600 51 upgrade rer_assigned
BHHB4: Test 35010 5.1 upgrade 1cr_assigned
1er_assigned

359 Iti case of conflict duting the “apply RCR” operation, the end user Incomplete ast for ha 2
shall be proposed to petform a merge of the ML model. =

560 &g aresult of an “Apply RCE” operation the DOORS/ Analyst module  Incomplete
shall be consistently updated and have textual requirements in sync

with the UML diagrams.
61 It shall be possible to see proposed changes on diagrams in Incomplete
SYNERGYChange when looking at the RC with a graphical display.
562 Accepted Limitation: Incomplete
563 . Due to DOORS/ Analyst limitation that limits the display of Incomplete

only one diagram in a DOORS object, the review view will only
display the proposed changed diagrams.

564 2.2 Better handling of Requirements Changes Incomplete
365 DOCRE-3YHERGY /Change 5.0 integration is showing several limits Incomplete

when dealing with Requirements Change Edition. In order to address Show | Refresh CR List | Cse |

this, the edition usage paradigm is evolving with the introduction of
the concept of vittual user workspace.
6 2.2.1 User Workspace in DOORS Incomplete
36T When opening a module and when selecting a RCR, the user shall see  Incomplete
in DOORS all changes already propozed against the RCE.
568 DOORS shall highlight which requirements have been changed using  Incomplete
the revision bar (Red Colof).

269 At any time during his/her edition session the user shall have the Incomplete
possibility to record all the changes hefshe is proposing against a
RCE.

70 & user shall be able to exit a DOORS session withowt having finished  Incomplete
hiz wotk and later come back and restore his edition.

Select a default Requirements Change Fequest to work on v

< |

%
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File Edit Wiew Insert Link Analysis Table Tools User Analyst Change Management Tal  Help

RBF & BR[Y (X[ 7 U

S iE iE | @Y = @
i= iE £ |BY =

”Summary -] ”.-’-‘«II evek || e 1P | =

r L E T B

Id | Initial User requirements repositary for Fled H | Requirement Statusl Priarity szaring | ROM estimate | Dizcussion Fiesolution

. Y
Diizc. resolvedl J

559 In case of conflict during the “apply RCR” operation, the end user Incomplete
shall be proposed to petform a merge of the TML model.

560 &g aresult of an “Apply RCE” operation the DOORZ/ Analyst module  Ineomplete
shall be consistently updated and have textual reguitements in syne

with the UML diagrams.
61 It ghall be possible to see proposed changes on diagrams in Incomplete
SYNERGT/Change when looking at the R with a graphical display.
562 Accepied Limitation: Incomplete
563 . Due to DOCRS/ Analyst limitation that limits the display of Incomplete

only one diagram in a DOORS object, the review wiew will only
dizplay the proposed changed diagrams.

ABetter handling of Requirements Changes Ineomplete

SYNERGT/Change 5.0 integration iz showing several limits Incomplete
olitig with Requirenents Change Editing, In order to address
dition usage paradigm is evolving with the introduction of

Incomplete

| & ddingla new object hierarchy
User Workspace in DOORS

267 When opening a module and when selecting a RCE, the user fhall see® Incomflete
i DOORS all changes already proposed against the RCE.

68 DOORS shall highlight which recuitements have been chang‘usi.ng In-:c-rrllete

the revision bat (Red Colog).

569 At any time duting his/her edition session the user shall have Incoffplete
possibility to record all the changes hefshe iz proposing against
RCE.

Usgername: bsteele Exclusive edit mode
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3 http://192.168.10.184:8600 - bsteele (User): demdb - Microsoft Internet Explorer =13
Telelogic | Home | GQueries | Feports | AdvencedSearch | Sefings | Hep | | Exi |
SYNERGYIChange % DE:

Change Request Information

Printer Friendly “iew E]

Assigned

Transitions: Zend to Review | Admin Transition

CRID: BH#209 Status: ror_sssigned

Synopsis: |[Demonstrate regquirements change management capabilities |

Use thi=s BCR to demonstrate requierments change management Fit to Text

capahilities. BE

Description:

Product Hame: |Product & Product Subsysten:

Project: | Any b Priority:

Assignee: | Brian Steele (bstesls) v | g Submitter: Brian Steele (hateels)

Reviewer Information b4 |

Associated Requirements Change(sk: asnain Change Type Applied to DOORS Last Modified Time
{DemoRD DOORS-SYNERGY Change 514565 Edit this okjsct FALSE 08042005 13.20:47
DemolIRD DOORS-SYNERGY Change 51567  Edit this obisct  FALSE OBM42005 13:20:4 6
{DemoRD DOORS-SYNERGY Change 5.1/888* Edit this okjsct FALSE 08442005 13:20:50
DemolIRD DOORS-SYNERGY Change 5.1/589° Edt this obisct  FALSE OBM42005 13:20:51

Associated Implementation Request(s): Submit Inplementation Request | &dd

|€

| Dizc. rezolved |

>

3

Clase

uOttawa
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®* Once approved, the change request can be applied to
DOORS

| Apply Requirements Change Requests - DOORS

RCR ID I Target Modules I Status I SYNOpsis I
BP3#72  jDemo Project/Demo Module rer_approved Need to display enrollment information
Status Log

Refresh I Wigw | Apply | Apply All | Close |

@ uOttawa



Requirements Management Tools
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not be tailored to the requirements management task
» Word processor (Microsoft Word with templates...)
o Spreadsheet (Microsoft Excel...)

Industrial-strength, commercial RM tools
* IBM/Telelogic DOORS, IBM Requisite Pro, Borland CaliberRM...
Internal tools

» GenSpec (Hydro-Quebec)...

Open source RM tools
« OSRMT: http://sourceforge.net/projects/osrmt

Bug tracking tools (free or not)
e Bugzilla...

e Collaboration tools (free or not)

o TWiKi...

@ uOttawa
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* Types/attributes for * Requirements document

requirements and links generation

* Specifications and models * Monitoring of requirements

* \Version and change statuses
management * Access control

* Database repository * Import/export

* Traceability * Communication with

e Analysis (impact, stakeholders
completeness, style, * Scripting language (for
differences...) automation)

* Automatic inspection of ® Reuse of requirements,
requirements (according to models, projects
rules) o

* Visualization and reports

@ uOttawa



WP linker report
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Project-tracking
tool

Test
management
tool

Version control
tool

Requirements
management
tool
Design

Change-
modeling tool

request tool

Project
estimation tool

| uOttawa
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* Requirements have to be stored in such a way that they can
be accessed easily and related to other requirements

* Document (e.g., Word)
« Easy to use, easy to access, simple training
* Requirements are all stored in the requirements document
e It is easy to produce the final requirements document

e But: Traceabllity? Status reports? Granularity of requirements? Search
and navigation facilities? Change management? Version control?
Analysis? Simultaneous access control?...

@ uOttawa



* Database (e.g., DOORS)
* Good for management, controlled access, links, analysis, reports
« Good guery and navigation facilities
e Support for change and version management

e But: hard (and costly) to configure, manage, and use; link between the
database and the requirements document must be maintained (final
requirements document must be generated)

* |deally: Target the benefits of both

 E.g., DOORS and RequisitePro offer integrations with Word
(import/export) as well as document-oriented views (for the “look and
feel”...)

@ uOttawa
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* Evolution of requirements types
« Adding / modifying / deleting
 Attributes
* Link types

* Requirements status

* Evolution of change management
« Adding / modifying / deleting
 Attributes
* Lifecycle status

e Forms

@ uOttawa
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* The list of potential criteria and the list of products can be
rather long...

o See the INCOSE study:
http://www.incose.org/ProductsPubs/Products/rmsurvey.aspx

« About 25 tools and 80 criteria, with explanations

* Which are relevant to you, in your context (project,
organization...)?

* Need a goal model to define criteria and for assessment!

@ uOttawa



| DODORS Database: /Company Programs/Vehicle projectz/Light Trucks - DOORS

File Edit “iew Toolz Help
mEE | CnE el B
El% DOORS Database 2| | Name | Type | Dezcription
El[:I Compary Programs portz utility vehicle 4uxd Project Mew 4 wheel drive Sports Utilite
|:| Concept cars wer sized truck Project
D e-l:uu.smess . ports utility vehicle 4x2 Froject Mew 2 wheel dive Sports Litilibe
EI:' Wehicle projects [ Proptotypes Folder
D Cars _ (IFlat bed trucks Folder I q
[:l Enmmerlcal vehicles (L Common components Folder Deleted H
EEEECELioht Trucks : b
: E" Froject definitions Formal
EII:l Common components i T
"~ m : E" Truck Definitions Formal Cornmion descriptions
] Data networking 2 @5 i Link
: atisfies in
FOldeI‘S ] Entertainment zubs )
{7 Flat bed trucks ETESH Link

Sportz utility wehicle 4
#|-[_] Change Proposal S
I:I Design

I:l Implementation

Projects

D Froject plans
-7 Requirements
7] Test and verificatic

£ Sportz utility vehicle dx -
4] | b

Link modules

|

Formal Modules

| Ilzername: Paul Baymond

| Ilzer type: Databaze Manager

folder
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o g
ﬂ 1 Section
Object or First <

Column - ¥ 2 Next Section
“No change since baseline” Heading Section . oo y
NU m ber Ob] ect Hthird Requirement :

change-bar (green / blue) :
/ Heading .
\ / Jse in
[n] Car Systern Bequirem / ﬂ(—' Grap h | Cal V| ew

sRiN| 1.2 CWcar

5R15 | 1.2.1 Switch on car

— SR14 | The car shall be able to discriminate which authorized people shall Use as
ObJ ect / be able to switch on and operate the car. Dat aTl p
Identifi sR)s | 1.2.2 Control speed
entitier y-’-lﬁ The car shall hawe a foot mechanism to control the speed of the -
CAr.

maximum speed.

/ SE1T  The speed control shall be infinitely variable frorm 2o to - ~— Link

SR173 e speed of the car shall bd\gontrollable by autornatic m In d | Cator
Object
Changed this session Text Current

change-bar, unsaved (red) Object

“Changed since baseline”
change-bar, saved (yellow)
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| Formal module “/Car Project fCar user reqts” current 0.2 - DOORS

o n P B 5 ¢ ; -
X 4 % 3 o B e 5 5. ¥ > S e s
- 8 ' A O Y *
s e i@ ; = & L Y S ‘:\

Do B

File Edit ‘“iew |nsert Link Analpsiz Table Toole User dn Help

=] E3

* Make required edits, and unlock to allow others access

| HESE | RR(Y (X (= =B £ D s, (M = |

r
|

||Standardview j“.-’-‘-.lllevels NNtk | E=== B 78| Bor|
n] Car user requirements parsed in H
UR118 The car will be uzed in the following countries: UK, US4, MNorthern Europe, Eastern Europe, Japan.
URS 2.2 User sizes
URE People come in all shapes and sizes. The car must he suitable for people maximurm and minimum sizes
1.8m to Y weighing 35 kilograms to 120 Lkilograms.
UET 3 Requirements
URs 3.1 Capability Requirements
URS  3.1.1 Carrying Capacity
UR1D  3.1.1.1 Numbher of peaople
UR12 |Four average size adults shall be able to trawvel in comfort for a period of 3 hours. Thiz lewel of comfort is
defined as being equivalent to the standard of comfort provided by the top 30% of cars produced in 1993,
The top lewel of cars are those in the price range £13,000 to £30,000 at 1993 prices. Five awerage size
adults shall be able to trawel in comfort for a period of 3 hour. Two average size adults and 3 average
size children shall be able to trawel in comfort for a period of 3 hours. This could be accomplished with a
three seat arrangement. Users shall have easy entry and exit.

[T

|L|sername: Bill *foung |Shareable edit mode -

:mL[L

uOttawa
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1] Formal module ‘/NeueBahn/UCM folder/Responsibility Module’ current 0.0 - DOORS

File Edit Wiew Insert Link Analysis Table Tools User TauSDL Use Case Map  Analyst Help

CEFRELDIE A R

S B 7 U smec|izEE |G| S=H|

| ISEndard wiew

;IHA]I levels ;” S i |

S EE T AR

~1 w ID | Description of Responsibilities in LICM!
-3 28 20 Package1
: 045 20.1 Usecase diagram1
-
T
8
o1 Daniel
- 14
[+ 18 )
- 17C1 L Liam
[#- 18 Class2
- 13C2
[=1- 20 Package1
[+~ 20,1 Usecase diagram1
- 20,2 Daniel
- 20,3 Liam
- 20,4 Hello
- 20,5 Gary Gary
e mw 202paniel ® Linkable UML 2.0 diagrams and
2.8 " - .
21 components o ;gi :]IT element objects, via the Analyst
. 22 Classs . ello . .
- 23 usecases 052 20.5 Gary plug-ln (Tau G2 UML 2.0 edltor)
[#- 24 system? ‘ | |
||Username: damyot |Exdusi'ue edit mode

]
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§/ Formal module "/UCM folder/maps/W5l.ucm' current 0.0 - DOORS

File Edit Wiew Insert Link Analysis

Table Tools User TauSDL Use Case Map Analyst Help

HE® $BE ¥ X

§‘§4|B £ 1 28

3

Il
141
1Ll

B EEE M e E

||map'u'iew L”I.ﬁ.llleuels ﬂ|:ﬁ::ﬂ:ﬁ|§§§§|ﬁ{g:@: ?%l|ﬂ|ﬁﬂ?|
= WSLucm Map B =
[=]- 1 designa3 = -

|$|--1:1BusinessPrDcessF‘.not: < 1 dESlgngg design® n

- LL1FulfilOrder 1.1 BusinessProcessRoot m0 1

I S 0 Bl SubmitQrder <Pi

1.1.3 Consumer cture>

. Ll.4Retailer o )

@ 1.2 LogEventsRoot: <Pictur Retiler

[+ 1.3 PeriodicReplenishment: - Submir O rder FutfillGrder

- 1.4 ViewEventsRoot: <Pictu T - =

#l- 1.5 CheckAvailabiity: <Pict. W

- 1.6 Default: <Picture> o

--1.? FulfillOrder: <Picture= RejectOrder [MoSuchProdletDrCand o8 -Shinf]

-- 1.8 ManufactureFinishedGoc :

-- 1.9 ReplenishStock: <Picture )

-- 1,10 SourceGoods: <Picture Hmﬂﬂlj‘mﬁm‘l [©rderSuccessfal]

-- 1,11 SumbitOrder: <Picture: I

[+ 1,12 SupplyFinishedGoods: -
1.1.1 FuffillOrder _ _ gt s
1.1.2 submitorder ® Linkable URN diagrams and TR
1.1.3 Consumer ; ; ¥ o) c

_ element objects, viathe DXL
1.1.4 Retailer ] ) erl c
export plug-in for JUCMNav ml "

£ I ] m

1.2 LogEventsRoot
<Picture>

MoniteringSysen

<

||Username: damyot

|Exdusi'ue edit mode
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 Promotes collaboration

« Database-driven

« Access and version control

 Forms and queries

« State-based workflows (processes)

e Text and graphics

 Lightweight, extensible (plug-in architecture)
* Example of Forms and Queries

* Requirements:
http://cserg0.site.uottawa.ca/twiki/bin/view/ProjetSEG/UCMNavRequirements

 Library: http://cserg0.site.uottawa.ca/twiki/bin/view/UCM/UCMVirtualLibrary
» Use Cases: http://cserg0.site.uottawa.ca/seg/bin/view/CS14900/UseCases
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Current Requirements

* Add a new requirement: Req
{Requirement name format is RegNameOfRequirement)

" Name | Description | Type |importancelPriorityl _Status_|ependencies|ate|

uOttawa

jUCMMNaw SHOULD 13
allow the user to redo Reqg Action Mar
i many of the latest ) . Undo Many,
Req Action Y : Functional |Optional Low Implemented —- 2005
Redo Many transformations or Reg Action B
actions undone on Redo One 19:c8
the UCM model. '
JUCMNawv SHOULD 13
allow the user to redo Mar
Req Action the latest undone : : Reg Action 5005
Redo One transformation or Functional |Optional Low Implemented Undo One :
action on the UCM 50:01
model. ’
JUCMNaw SHOULD 13
allow the user to Mar
i undo many of the : : . [
Reg Action Y , Functional |Optional Medium |Implemented Reg Action 2005
Undo Many latest transformations Undo One _
or actions on the
20:01
UCM model.
JUCMMNawv SHALL allow 13
Req Action the user to undo the Mar
ﬁm latest transformation |Functional|Mandatory |Urgent |Implemented 2005
E— or action on the UCM -




ProjetSEG > UCM Nav Requirements = ReqActionUndoOne

Edit this page Attach a file Printable version More...

This is an important feature that may impact how the model is maintained. Does EMF help here?
-- DanielAmyot - 30 Jan 2005

When using GEF/EMF, every action performed creates a Command object. You create the Command and its
inverse if you ever need to bring the model back to its original state. This command object is stored in
some stack somewhere and the redo/undo functions are handled by the framework. Etienne's network
editor already has this functionality. (I don't know how many commands are contained in the stack.

-- Jasonkealey - 03 Feb 2005

Req Name:|Req Action Undo One

JUCMMNav SHALL allow the user to undo the latest transformation or action on the
UCM model.

Type:|Functional

Description:

Importance: [Mandatory
Pricrity: [Urgent
Status: |Implemented

Author: [DanielAmyot
Dependencies:

Werification
Approach:

Test Cases:|Test Undo Redo

JUnit

uOttawa




ProjetSEG > Quick Twiki Forms Facts = FormForReq

Edit this page Attach a file Printable version More...

| Nome  Type [Seelvees | ooitp messege ]

Req Name text A Wiki name, starting with Req
Description textarea|o0xd Use SHALL or SHOULD statements
Functional, Non Functional, GUI, Goal is not a requirement but an
Type select |1 S
Platform, Goal objective
Importance select |1 Mandatory, Optional, Future FL.r_turE- means SNETIZ I SHLE T
this project
Priority select |1 Urgent, Medium, Low
Status select |1 Proposed, Approved, Rejected, Completed means implemented and
Started, Implemented, Completed tested
Author text 35 Wiki name of Fhe author (do not
forget the Main. prefix)
Dependencies taxt 60 L|5t. of requirement Wiki names (and
optionally type of dependency)
Verification A few words about the strategy (or
text &0 .
Approach Wiki name)
Test Cases text 60 List of test case Wiki names, if any

uOttawa




* Requirement types description with configurable statuses & attributes
 Bidirectional links (WikiWords)
o Configurable requests, filtering, reports

« Access control and version management (showing differences)
 Change management (again with forms, process, etc.)
» Discussions, attachment of documents/images
e Export (HTML)
« Scripting language (Perl)
* But do we really have:
» Graphical view of traceability?
» Editable tables (a la Excel/Word)?
* Baselines? Tool integration? Imports? Analysis?

@ uOttawa



2] vision - Microsoft Word

|

File Edit View Insert Format Tools Table RequisitePro Window Help
DEE SR @ - (a/we  +~32
g 2 .

| Times New Roman  +

3 i 4 f B '

& Rational RequisitePro - Learning Project - [FEAT: All Features]
[ Ble Edt Wiew Requirement Traceabiity Tocls Window Help

Dl & olunale 2% =5 @oEe

W =&~ Leaming Project Requirements:
- Features and Vision

ClassicsCD Yision Doc.. High Approved | [Low
All Features® FEATI.1: Secure payment Mediurm

Product Features

‘Prmnty |Status |0ns| ‘Dlﬂmul'y -

N [E-mail for customers when new titles are added that may be of interest o the

[Highly Scaleable to include many titles and effective searching through those titles] 2 Peguirements Tracedt FEAT1 asy Medium ZRequisiteweb: Attribute Matrix Yiew - Microsoft Internet Explorer
. Fustormer shovld be ghle to cvstormize the web it :E% FEaT! QussicaChoo ||| FEATL:Ability to check status...|Low Flo E& Wow Faroites Tods Hob
lassics .. FEAT1.4: E-mail not nof.. |Medium
- - 2] h di o
1 [£ FEATS: Interactive guid FEATI 5: Highly Low Grak - 5 - Q@ @ | Dech Garans Priode P B S E
C [Customer should be able to register as a user for future purchas ithout needing t 9 Glassary FEATI bility to ize the. |High Address [€]  Frame. jsp7
@ R FEAT1.7: User registration good.. [Medium - ,
(7 Use Cases = FEAT2: ClassicsCD... Low

FEAT: All Features KI<I [ [<Select View Action> =] | Brielp

Priority [Status  [Contact [Difficul

B ClassicsCD Pequirements FEAT2 1: Ability to

3 [High
Medium [ Jaal| 22 [Requirements

High ClassiesC Viek Shop EEAT1 Secure Payment method
Mediurn (5 Business Cortext

FEAT3: I quide to site__. |Low (3 Coverage Analysis
pk_ <Click here to create a reguirerment> Mediurn (3 Desion Eiements.

3 Festures and Vision

Medium |Validated |[Fran

Fran

FEATD Easy Brawsing for available titles. High  |Proposed

FEATS Search capabilities Medium [Validated Fran Mediur|

(3 Administrstive
FEAT4 Ability to check the status of an order. High Walidated |[Fran Low

(5 Web Shop System

FEATS E-mail notification for customers when new titles are added that may be of interest to therm. Medium [Validated Fran Mediur]

£ 41 oty festures | FEATE Highly Scaleable to nclude many tiles and eflective searching through those tfles Medium [Proposed [Fran  Mediun

(53 Glossary

3 mpact 2 FEAT? Customer should be able to custornize the web site Medium [Validated [Fran  Mediur
impact Analysic

£ Risks ATE Customer should be able to register as a user for future purchases without needing to re-enter

(53 Supemartary Specitcatn personal information. Medium [Validated Fran Mediur|

(53 Use Cases

L)

EATO Abllity to addiremove offerings. WMedium [Validated Sandy  High

EEATI0 Ability to check on custarmer orders. Mediur [Validated [Sandy  Mediur]
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Hisrarchical Format: Off
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Requirements 1 through 10 of 15

v'3 interfaces - work the way you
want

v'Document centric or database
centric - your choice
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v User defined requirement
types
v User defined attributes

v User defined filters (views)
v' Saved views

FR File Edit ¥iew Requirement Traceshiity Tools WWindow Help
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=l8]x]
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Bl Classiescb Web Shop |l requirements: Priority biffieulty | Stahility Origin EnhancementRequest |
{27 Business Contesxt 1-FtNSta | 2- At Srba
{27 coverage Analysis »  FEAT13: Web Interfaces compliance High High Aaedium Haot Line €LSIC00000033
(27 Design Elements ClassicsCh applications must comply with common web
51453 Features and Vision user interface such as Microsoft Internet Explarer and
H Metscape
Administrat
5 adinistrative FEATLS: Inferactive Cuide High Medium High Competitors | CLSICOO0000SD
[ web Shop System The web site will include an interactive guide to the web
Vision site
@ All Features*
@ Allhigh priority features* FEATZ: Easy Browsing for available fitles. High Low High Hot Line
B[ lossary
B[ Impact Analysis FEAT4: Ability to check the status of an arder. High Low High HotLine | €LSIC00000036
B Risks
{77 Supplemeriary Specifications
145 Use Cases —
i FEATZ: Ability to add/remove offerings Medium High Anedium Hot Line
{71 Access Product Promotion ¥ el 4
{71 Arrange Shipment
{71 Check Order Stafus
{71 Purchase Cb» FEATL14: Supported Platforms Mediutm High thedium Hot Line
{71 shop for cb The web application will be supparted on all aperating
All Use Cases systems that are supported by the chosen browsers.
Use Case Survey
Requirements Management Plan FEATI: Secure Payment method 3 | medium Medium Aaedium Hat Line
FEATS: Search capabilities Medium Medium Medium Partners CLSIC00000032
FEATS: E-mail natification for customers whennew ™ | Medium Medium Ahedium Hot Line
titles are added that may be of interest to them.
FEAT®: Highly Scaleable to include many titles and 3 | medium Medium faedium =
< [ i
FEAT13: Web Interfaces Complianee d
= |||classicsc applications must comply with common web user interface such as icrasoft Internet Explorer and Netscape j
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tePro - ClassicsCD Web Shop - [Ui

AT: Use Cases to Features relationships]

=18l

ES File Edit ¥iew Requirement Traceabilty Tools Window Help 1= x|
Dlela| &] nlulslel ==y = EoEe
El-é. Classiestb Web Shop _~||| relationships: =
i - direct onl FEATZ: Eas FEAT3: Search  |FEAT4: Ability to |FEATS: E-mail FEATS:
Business Confext "y i i
B3 coverage Analysis Browsing for capabilities check the status  |notification for | Scaleab
5 § " jeveatilable fitles of an order. customers when  |include |
Features from anything new titles are...  |fitles an

@ Features From Use Cases
Features to anything
Business Use Cases fo Fea...

Business Use Cases fo Sy...
T besign fo Use Cases

B External traceability

@ Features Mot Linked to 5
@ Features to Supplementar

% From Buziness Requireme...
B-{7 Design Elements
B-{7 Features and Wision
{77 Slossary
{77 Impact Analysis
{77 Risks
B-{27 supplementary Specification
BT Use Cases

@ Requirements sanagement Pl

Ucs 1: BRIEF DESCRIPTION
In this use case the Shopper con aceess information on
all awailable €bs and filter the results by composer...

Ucs. 2: BEGIN
BESIN The use case begins when the Shopper chooses
to find chs

[ File Edit Wiew Requirement

Traceability Tools

D z|E] & flealals] &

UC5. 3: HELPFUL SUBGESTIOMNS
HELPFUL SUSGESTIOMNS The systemn presents A
recommended selection of the day MNewly available...

= ClassicsCh wWeb Shaop
H- {17 Business Context

UCS 4: OPTIONS
OPTIONS The system presents options to See a list
of all available bs  Search for acb.  The Shopper.. |

53 Coverage Analysis
- Features from anything

Uc5 5: PRESENT AVAILABLE TITLES
PRESEMT AVAILAELE TITLES The system presents
the available titles in alphabetical order by Composer

Features to anything
Trace query junk
E Business se Cases to Featur

Ucs. 6: VIEW CD DETAILS
YIEW Cb DETAILS The Shopper chooses a CDb to look
at its details. The system displays the fallowing

E Buziness Lse Cases to System
E Dezign to Use Cases

Ucs. 7: CHOOSE ITEWM
CHOOSE ITEM The Shopper chooses ohe ar mare:
items for future purchase. Each time the Shopper

E External traceability

UCS. 8: END
END The use case ends when the Shopper stops
selecting items for purchase.

#-{17 Design Elements

Ucs 9: SEARCH BY SELECTED CRITERIA
SEARCH BY SELECTED CRITERIA At BF OPTIOMS,
the Shopper searches through the catalog of all

#-{27 Features and Wision
H-[17 Slossary

Ucs.10: QUIT
QUIT The Shopper may choose fo quit at any time. The
system saves any selections already made for purchase

H- {7 Risks
#-[1 Supplementary Specifications

Fl

Uc5.11: POSSIBLE MEW ACCOUNT

E
[
[
G117 Impact Analysis
[E
[E
e

+-{77] Use Cases

Requirements Management Plan

UES 1T POST-COMDITION

FEAT9: Ability to add/remove offerings

|H eady
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[ Features Mot Linked ta Suppl...
Features to Supplementary Re...
Use Cases to Features relatio...
ﬁ% From Business Requirements f...

window Help

- ol x|
_ 1] x|

Q Requirements:
=

Fi ayment methad.

| Traced-from

At Sethl

UC2.1(5), UC2. 305), UCais)

FEATZ: Easy Erowsing for
available titles.

UCS(s), UCS 3, UCS .4, UCS.5, UCS.14(5)

FEATS: Search capabilities

UZZ2(=). UC2.3(5). UCS.9()

FEAT4: Ability to check the
status of an order.

Uc1l UC2.3, UCs

FEATS: E-mail notification for
customers when new titles are
added that may be of interest ta
them

UcG.1é

FEATS: Customer should be able
to register as auser for future
purchases without needing to
re-enter personal information

Uc4.5, Uc4.9(s)

FEATI0O: Ability to check on
customer orders

ucs

FE4T14: Supported Platforms
The web application will be
supported on all operating
systems that are supported by the

SUPL1G(E). UCS

<

—

FEATIL: Secure Payment method.

ILI;LI<
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4. Product Features
41 i
N - rner: new titles are added that may be of interest to them ]
a1ghly Scalesble to include many titles and effect arching through those titles ]
o [Customer shonld be sble to customize the web sit
]
N [Custorner should be gble to register a3 a user for future purchas ithout needing to re-enter
Rational Requisitero Rl ae a1 e T NEET
o 42 [classiesCD Administration System] P Fle Edt View Requirsment Traceablity Tools Window Help _ =] x|
. [abilits to addiremove offerings] olzlal 8l oualesl =z = ROEe
_ [Ability to check on customer orders] = & Leaming Project ﬂ Relationships: 5 @l = -
: k] g 22le
[aintain custemer inforrmation -{3 Features and Vision -direct only 2 44 HEE e Y :
enerste reperts] -7 Glossary s | E ] 2% 55 ‘% £ 3
N -7 Supplementary Requirements 5 g § % gg 5 é = g E
563 Use Cases 2 e £ ﬁ%ﬁgﬁg & g
. a |5 5| 2988 g
B 5. Other Product Requirements -3 Arrange Shipment g |3 g Ss Elpcismlog 3z 2o
&[] Browse Catalog o |E wllSel =28 2a2g 8 523
o[q] "T"‘| AnnlirshisStandseds - [71 Check Order Status 2 g %‘g E £ g £ _g E = g E& % & :uj ;
- - {3 CheckOut = [E-PEs:E5 88/22 82235585 £¢
[Page 3 Sec 3 EE In4 coll |[REC [iRK [ExT [B7R 1 Shep for CD 5 S.E 2 :E Ea Eé :% B2 SE gE :%
3 & g Z BE& &8s 8
se-Case Sunvey 58,, g% o hé Eé EE ;«% ?é ﬂ% é >\§
s |85 X E2 22E3 838558 55
B ClassicsCO Requirements Managemen g | L3 wizg< £32/2 Llez|=8
& |FF Ao g lEeld iR EI00 FE NS
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Bo|UAgE o DS Ee ER
m
UC1: Arrange shipment
Arrange Shipment
B Browse catalog
UC2.1: Browse available...
The user can browse for = 'ﬂ'
available COs and filter the res: |
UC2.2: Display Classics CD...
The use case begins when the
user displays the Classics CO
UC2.3: Present option to...
||l The system presents an optionta
= browse the catolog of C0s =
< ol
UCZ: Browse =]
FEAT12 Emsv =
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@ Toobox % || [ Tctarsiman] [ % [Use-ca

s Model:Use-Ca.,

X || 5] odel Explorer [

=]

v IBM Rational TestManager

v" Testers view current state
of requirements from their tool

) uOttawa

- < BB Select in Model Explorer
Data Madeler Add LML 5
Web S

(Miscellaneous Project1) Use-Case M
£ Actors

£ Use Cases

% Glabial View of Actors and Use Ca:

v IBM Rational XDE and IBM Rational

Use-Case tiew
E(,\ CourseRegistration 5 10 £ Deployment Apply Favorite Pattern >
=[5 Fealures and Yision 0 0 el Deployment Seller o
-[51] FEAT1 Autoload of Course Catslog i i
EAR Deployment G
--[03] FEATZ Automatic checking of prerequisites 0 il :
[£3] FEAT3 Real time determination of schedule canflicts o 0 e I Pese
~-[C3] FEAT4 Secure login of students 0 0 CHLCs % Deletz from Diagram
[ FEATS M1 p— n & il UML Compornent
= %] Delete from Model
BRI cauirement Properties x| i ML Deplopment roe
- Buyel I
[Cd] FEATSTH General ] Revizion ] Attributes I Traceability I Hierarchy 1 Gl UsEE
-[=] Supplementan 0 1y Pointer Add Related Shapes...
4] Use Case Slay Tupe: equirement 1 pe: a £ Packags = AddjRemave Cannectars... | [ Navigator | Model Explorer |
L Register fi o @
T Use Cases Hame: [ 5 © Use Case %, show Connector Labels 1 Propartes
. Hide Connector Labels
lose Rec = ctor Sell Ttem <UseCase’>
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" Dependency Propert | value
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Seloot 1 | 0 3 nport Ll i
z Project Name Auction Delig
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Lacation: ‘ Register for Courses ‘ : ‘ Order L Requirement Type UUC; Use Cas
UML Statechart T T —
Collection Editar... Elum
UML Collaboration ] Propertins ind tHams) Sell tem
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Bl Ge nSpec - BD_Exigences_GBC

Fichier Génération Session Fenétres 7

3 Exipences
Article Tilrs -

3.2.1.23 IEluvsrtue de la FT de délestage local

Eroncé: |7 GBC doit

ouvrir la FT de délestage local si un délestage local est détecté, c'est-a-dire si sont
réunies les conditions suivantes ;

MNale [sans exigence] -

Type: |Fonction Enreqistrer Annuler

Priorité - | Essentielle ChercherfRemplacer | Versions

Créée: René Bujold - 200112419 NolD: 1024 MNoséq: |3
Modifiée René Bujold - 2005-11-01

il Essais | A Modifications | [ vérification | 4 Hiérarchie
2y Compléments ™ Liaisons |® Synchronisation | %4 Unites

Intrants :

Interface avec les délestewrs: Type du dermier délestage.
Interface avec l'exploitant: EtstdelsFT de délestage local,

Extrants : l

%5 Connexions |

o | | 1P
bs 1344 121.106.23.15

Autorization
Adrinistrateur

Date/Heure
101 12:32

PC118818 René

| Administratewr | GBC

|GenSpec Yer. 64 Révision : 000014 2005-10-13 08:28:22

 BREnEac

“- Arbre hiérarchique
4 Arbre hirarchicue |Eg prétérences | ] Options de génération |

=3, Exigences spécifiques
=31 Exigences des interfaces externes
¥ 311 Interface avec I'explottant
3.1 2 Interface avec le planificateur
3.1 .3 Interface avec & resp, des services - TD [C]
3.1 4 Interface avec le resp. des services - TR
3.1 5Interface avec les délesteurs
3.1 6 Interface avec LIMSEL
3.1.7 Interface avec la ST [C]
[ 31 8Interface avec TC
= 3.2 Bxigences fonctionnelles
=321 Gestion générale
i #3211 Commande EndHors de la gestion des baszig
=321 2 Ouverture / Fermeture des FT de délestage
+:-i 3.21.21 Ouverture J Fermeture de la FT dej
¥ 3.21.2.2 Fermeture manuells de la FT de té|
re cela FT A
a) LaFT de délestage local n'est
b)) Un nombre minimal de sorties des
©) Ces sorties ont été activées dar
Extrant : Etat de la FT de délestage
3.21 .2 4 Fermeture automatique de la FT de
+ - 3.21.2.5 Fermeture manuelle de la FT de d4
+ 32126 Réouverture de |a FT de délestagd
322 Surveillance des bassine de charges (SBC)
323 Cortrile des bassins de charges (CBC) [C]
3.2.4 Simudation [C]
3.2.5 Support
rtraintes
3.31 Performances
| +-3.32 Conception
[+ 333 Attributs
34 fatres exigences [C]

G

=
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Vérifications disponibles
2
7

Veénficahion des énoncés, notes et priontés
Exigence sans énonce

Exigence sans verhe devor

Plusieurs exigences [plusieurs verbes devor ou falloir)

Exigence utiisant plusieurs paragraphes

Utilization du verbe devair ou falloir au conditionne! [pour

une recommandation, utiiser <l cotviert de . s)
MOTE contenant exigence [avec verbe dewair ou fallair)

Exigences toutes de méme prianté / dearé de nécessité

Exigence madifige sans description des modifications (par

rappoit 4 la version anténewre)
Wanable non définie [vanable peut élre utilisee dans tout
teste: titre, commentaire, procédure d'essais, etc)

Vénfication des hens intrant-extrant-fonction
Fanction sans intrant

Fonction sans extrant

Intrant mutilizé

Extrant non aénéré

Liens & des intrants/extrants/fonctions défendus
Extrant de fonction non lig a une interface externe
Détall dintrant inutilisé

Détal dextrant non aénéré

v
v

v

v
v

aa4ala

a a9

Vénfication des renvois

Rervoi sans texte de rerwvoi [réf]

Tente de renvoi [1éf.) sans renvai
Plus de 3 iéférences internes

Pluz de 25 caractées pour une réf. au doc. source

Vérfication de la hiérarchie

Type de parent incomect

Exigence de niveau < 5 de format détail [numeratation
alphabétique)

Plus de dix erfants

Vérification générale des procédures
Procédure d'essais sans tire

Pluz de 10 procédures dessais

Vérification des étapes de procédures

Paragraphe de procédure dessai ne commencant pas
par un verbe & linfinitif

Procédure d'essais avec plus de 10 étapes (10 sauts
de paragraphe]
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