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Introduction

Enterprise Architect (EA) is one of the few UML tools that integrate requirements management with
other software development disciplines, by creating requirements directly in the model. Requirements
management is built into the core product, solving many of the issues of traceability, interdisciplinary
team divisions, integration with change and configuration management systems. Some of the features
include:

» The ability to create and view requirements directly in the model.
» The ability to detail use cases directly in the model.

» The ability to enter attributes for each requirement such as difficulty, status, and type; you can
also define your own attributes.

» The ability to trace requirements to business rules, test cases and analysis artifacts.
» A Relationship Matrix for traceability and viewing the impact of changes to requirements.
» The ability to create customer quality MS Word and HTML documentation.

Requirements Management with UML

The management of requirements has traditionally been one of the more difficult and problematic
disciplines in the software development industry. There are a number of reasons for this, but perhaps the
most significant are the following:

» Diverse group input into the requirements

» Organizational boundary divisions

» Tool boundary divisions

» Volatility of requirements

» Imprecision and ambiguities of natural languages

The UML and Enterprise Architect can be used to reduce (and in many circumstances remove) these
problems. The UML has introduced a new way to describe functional requirements, the use case. While
this is a welcome addition to the requirements analyst’s toolbox, the lack of clear guidelines about their
application has led to some misconceptions, and a myriad different use case styles and interpretations.
The introduction of the UML use case has also led to confusion as to where to place other requirements,
such as security requirements, performance requirements and quality ranges. In this paper we will
discuss many of these issues and how to use Enterprise Architect to create and manage requirements
effectively.

Glossary of Terms

There are several terms used in this document which you may not be familiar with. The following is a
list of terms, and how they relate to requirements management and Enterprise Architect.

» Element — A generic term referring to a singular object in a model. Some of the common
elements you will come across include requirements, actors and systems.

» External requirement — A requirement that is modeled as an element.

» Internal requirement — A requirement that is modeled as the “responsibility” of an existing
element.
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» Model — A representation of a particular system, such as a business process or a database.

» Diagram — A common way of representing the way in which models and elements interact. The
currently open diagram is usually located in the centre of the Enterprise Architect interface.

» Attributes — Data fields containing information within requirement elements.

Getting Started with Requirements Management

Gathering requirements is typically the first step in developing a solution, be it for the development of a
software application or the detailing of a business process. Requirements are essentially “what the
system needs to do”. The requirements management built into EA can be used to define requirement
elements, link requirements to model elements which implement them, structure requirements into a
hierarchy and report on requirements.

Before we get started, you will need to open a project within which you can work. Most of the examples
given below are related to the EAExample.eap model provided as part of the Enterprise Architect
installation. The example model is installed under the Enterprise Architect Program Files directory:
.\Program Files\Sparx Systems\EA

Requirements Modeling

In Enterprise Architect you can capture or view requirements directly in the model, using the
Requirement element available from the Requirements palette of the Toolbox. This is known as an
external requirement.

» The Requirements palette is located at the far left of the Enterprise Architect interface, in
the Toolbox.

The use of a UML element allows the requirements to be traced to other UML elements such as other
requirements, use cases, test cases, and analysis or design elements. This element can be used to model
or document any requirements ranging from formal business requirements through to performance or
security requirements. These requirements are shown diagrammatically with their relationships (see
Figure 1). The core information behind any one requirement is defined in the properties section (see
Figure 2), user defined “attributes” can created using Tagged Values and Profiles (see Predefining
Tagged Values Types for Requirements)

REQO21 - List REQO023 -Store
StockLevels ~  f--------- =>| [l and Manage
Books
REQO19 - REQO022 -Order
Manage K>——— || Books
Inventory
REQO020 - REQO027 - Add
Receive Books SCEEEEEEEEEE Books

Figure 1: Custom diagram showing the requirement element
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Creating an External Requirement

1.
2.
3.

4.
5.
6.

Left-click the Custom Button in the UML Toolbox to open the custom palette
Click-and-drag the Requirement element from the palette onto the diagram
Enterprise Architect allows you to specify several properties of the requirement
a. The Short Description field will be displayed on the diagram
b. See External Requirement Attributes below for more information
Click the OK button once finished
These properties can be edited again after creation by double-clicking the requirement element
The new requirement should now be visible in the Project View.

Common Uses
» Modeling business requirements

» Modeling stakeholders requests

Tips and Tricks
» The requirement elements name can be kept simply as text, or it can be manually numbered

along with the text label. Enterprise Architect supports auto-numbering of requirements (see
Auto-Naming Elements below).

External Requirement Attributes

Every element, including a requirement element, that is part of a model has properties or attributes. In
Enterprise Architect these are assigned in the properties sheet. (Double-click on the Requirement).
Enterprise Architect has built-in requirements attributes such as status, difficulty, priority, and type. An
example of the properties for a requirement is shown below.
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@F{a[]u]ramant Lzll
m Files Tagged Y alues
Short REQDT - Manage Uzer Accounts
D ezcription;
hlias; |
Shatus: Walidated Tupe: Functional
DifFicculty: b ediurm Phaze: 1.0
Priority: b ediuim Yersion: 1.0
Author: Paulene Dean Last Update:  |9206/2010
Eew whords: Created: FA0AS2005
M obes:

B I U¥ iZi=|«*@

The systermn is required to store and maintain a list of client
accounts in a persistent repositany

ok || cancel || Hel

Figure 2: External requirements properties

Changing the Properties of an External Requirement
1. Double-click on the requirement element (either on the diagram or in the project view).
2. Alter the properties displayed in the properties window.

3. Click OK to apply the changes and exit the properties window.

Useful Features for External Requirements

When using external requirements, there are a number of ways of customizing the data and viewing the
details. The following are some features, when used in conjunction with the external requirements,
which enhance their use.

e Creating user-definable attributes using tagged values
e Viewing Requirements using the Element List view or diagram view

e Setting up relationships between requirements, as well as relationships to other UML elements
such as use case, classes, test cases, etc.

e Tracing relationships between requirements and other elements.
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e Creating a requirement hierarchy using child elements or packages
The following sections cover the details of these options.

Adding Additional Attributes to Requirements

It is common that there are a series of requirement attributes specific to any project. You can enter any
number of additional attributes such as stability, cost, and lateness penalty through the use of tagged
values.

Tagged values can be defined on a one-off basis for any element, or predefined to be included on
creation of a new element.

Tagged value data for an element is available as a separate window, which is accessed using
Ctrl+Shift+6 (or from the main menu View | Tagged Values).

See Figure 3 for a diagram showing a one-off addition of a tagged value.

FRS - ZDDE haurs .
mean time EE %+ |j| X "ﬂr ?

bebueen fiilure. =

Highl

FRE - hMust be
recoverable quickly.

FRY - 99.999%
ACCUracy.

Stability

Thiz iz iz a high priority for Stability of the final product.
T 1% 12 1% & figh prionky for stability af the hnal produc
precision.

l:%T.E'u;p;uau:l Yalues | l“‘%F'r-:q:uerties

Figure 3: Requirements tagged value sheet allowing the assignment of attributes

If you use tagged values often, consider leaving the window open and docked (see Figure 7).

Predefining Tagged Values Types for Requirements
Elements in Enterprise Architect, including requirement elements, can have an extended set of
attributes defined for a project. The element attributes can be predefined using either a UML Profile
or an EA Template. See Figure 4 for an example of an element using a predefined set of tagged
values for a project’s requirement elements.
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| || reqoz1 - List |

B2 O X W

- f B REQO19 - Manage Inventory [Require. ..
REQODAS - Manage Required By 07 /Sep /2006
Imventary Feview Completed  02/0ct /2006

u Review Statuz Accepted

Reviewer Mot Reviewed
Feviewer Comments :

Rizk Status ﬁ?ﬁ:md

Rizk Typez [nternal

Review Status

Figure 4: Using predefined tagged values

The predefined tagged values types can include a number of standard formats, such as date/time,
calendar view, drop-down lists, etc.

These extended attributes can also be viewed directly on the element in the diagram.

To set this mode for a specific diagram, right-click on the diagram, and in the context menu, select:
Properties | Elements | Show Compartments | [v] Tags. Below is the same element in Figure 4
viewed in this mode.

REQO19 - Manage Inventarny

tags
Fequired By = 70,2005
Feview Completed = 2102005
Rewview Status = Acceptad
Rewviemer =
Reviewer Camments =
Risk Status= High
RiskTypes = Intzrnal

P14

Figure 5: Tagged values visible on elements

For more information on extending requirement attributes using tagged values see:
» Appendix Defining Requirement Attributes using a Profile or a Template
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) REGITETELIEAIN L S J h.']E
! Fle Edit Wew Project Diagram  Element  Tools  Add-Ins  Settings  ‘Window  Help
1o e A 0,008 )5 B B <defaut> : 0 iapamisld. ]
Project Browser X Elerment List: ModelExamplesiExample using a Project Yiese  Motes n
= - B B E 1 - R il s
_B [Hj | %g = |%| t3 g |4 Stark Page r Introduction/ Element List ] I> B L L iz o ot
] Example using a Project Yiew Hierarchical [ [ N e e 1 : : i
: ) | £ i all + 15 A facility will be required to receive
'_E'g Manage Users - Profile t] X = @ "I__ and add books to the stocklists.
= [_] Manage Users Hierarchy ] | MHame Status Difficulty | kad
B Manage Users Hisrarchy < 1.2: Store and Manage Boo...  Walidated  Medium
= 1: Manage Inventory y 12 dd Books T
1.1: Update Inventory o Gt '
= 1.2: Store and Manage Book| 1.2.2: Order Books Fropozed  Medium it
12,1} Add Books 1.2.3: Receive Books Proposed  Medium @Notes lMUdE| Views I
1.2.2: Order Books - ) )
1.2.3: Recaive Books T L4 2 Manage User Accounts Yalidated  Medium Tagged Yalues o
= [ 2: Manage User Accounts = 2.1: dd Users Validated Medum = . Aj oo | & @
= 2: :dld 1Lls§rs con Ll = 21.1: Report on User dcco.. Proposed  Mediumn | Add Books [Requirement]
.1.1: Report an User ¢ ;
2.1.2: Store User Detai 21.2: Store User Details Walidated Medium Fieqwed By 05¢dun /2007
2.2: Remove User 2 2.2 Remove User Yalidated  Medium Hev?ew LOMPIEE o) DD 6200?
g 231 SeCUre Aoress Feview Statuz Mot Review...
. P = 5 o | T ;
2 512 Yalidate Usar 2.3 Secure Access Froposed  Medium =2
31 Lisk Stock Levels L 2371 Validate Uzer Proposed  Medium
&
[X] & I l B & ] | 5
| 481 5 mi | L A | =g s i | B/ ~
> Ready

» Figure 7 for a view of the docked tagged values window used with the Element List view.

Element Numbering
Along with the Package hierarchy, Enterprise Architect also supports creating a hierarchy of
elements under a package. Element Numbering combined with this hierarchical structure, allows
for elements within a Package to be numbered in a 1.1.1 format. This feature can be set on any
package and applies to the Elements contained in the root of that Package (it does not apply to child
packages).

Below is an example an Element hierarchy with the Element Numbering set on:
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Requirements Management with Enterprise Architect

ER - | Ba 75 | G | & Tree of Requirements with
= ] Farmal Requirements 2| the Element numbering set
I_:_| Ij Manage Users = on.
Bz Manage Users H
= 1: Sktore User Details

(= 1.1: Secure Access
1.1.1: MNon storage of customer cre
1.1.2: Set User lagin
- 1.1.3: validate User

= 21 User Accounts - additional

- 2.1 Add Users

- 2.2: Remove User
------ 31 Repart on User Account

[+ Ij Manage Inventory @
<] | ¥
Eﬁ Project Browser %Resnurces

Figure 6: An Element Hierarchy with Level Numbering

To enable this option:

» Select a Package in the Project Browser
» Right-click and from the context menu select: Show Level Numbering:

[N kaki [
Project Browser S E
| Code Engineering 3
5% - B-| BT E .
. Build and Run 2
= ['E Project Models
@ Start here Import/Export L4
= [IEI Business Do Transfarm Current Package Ckrl+Shift+H
o B Busines
] Process Show Level Mumbering
1 Domain Shiow Elernent Lisk
= ] oppor
= = fp Conkents *
P LIfl Bookmarks
------ Eﬁ Find In Project Browser .., Chr|+5Shift+F
""" Copy Mode Path ko Cliphoard
o Save Package as UML Profile

From the Project View, Elements that are numbered can be re-ordered simply by dragging a child
element onto another element. Child elements are re-numbered to fit the parent elements 1.1 format

numbering. Below is an example:
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B-E@-2RE %+ I
= Iil Forrnal Fequirements
=l Iil Manage Users

F-B- 2B E %D
= Iil Formal Requirements
= El Manage Users

= Manage Users

1: Store User Details
! Secure Access

: Mon Storage of credit Carg
t Set User Login

: Malidate User

i User Accounts - additional
y add Users

 Remove User

9 Repart on User Account
E| Manage Invenkorwy

B Manage Users
= 1: Stare User Details
= 1.1: Secure Access
1.1.1: Mon skarage of o
1.1.2: Set User login
1.1.3: validate User
= 21 User Accounts - additional
2.1 Add Users
2.2: Remove User
3: Report on User Accounk
Iil Manage Inventory
s ] '

| | [

E B EEEEE R E
L B o L I o ]

<]

Note: This numbering can be reported in the RTF report generator using the
Element Section — “LevelNumber” field: {Element.LevelNumber}

Different Views of Requirements Using the Element List View

It is common that requirements are defined by users that are un-familiar with UML diagrams. Enterprise
Architect supports a text-based view of the requirements, while maintaining a hierarchical structure in
the Project View.

Some features to use are:
» The Project View. This can be docked on the left of the screen to display the hierarchy.
» The Element List View. The diagram view can be set to text view mode.

0 To swap between the diagram view and the Element List view from the main menu,
select VView | Element List.

» The Notes and Tagged Value windows can be set to be viewed by default.
0 To view the notes window select VView | Notes.
0 To view the tagged values window select \VView | Tagged Values.

The following is an example of viewing the requirements in this text-based mode.
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H-E-10%E %+

= [E Model

1

Element List:;: b odehEzamplesE sample using a Project Wiew Hierarchical b
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Manage Lsers Hierarchy _/V Element Lis

5 Al > 5
[E] tnkraduction he = NE _
|&] Profile Definition L | Mame Alias Stz
[E] Template Definition = 1: Manage [nventony Frc
= [H] Examples The system zhall include a complete inventary managernent facility to store ar
Ba Examples biook s for the anine bookstore,
El Eaxmple using Profiles 1
El Example using Templates — .
& Ij Examole using a Proiect Yiew Hie A Faclity will exist to list current stock levels and to manually update stock qus
'EIE r‘ﬁ ?_I ]F' i checking reveals inconsistencies. Some additional texy
anage Isers - Profile
= [_] Manage Users Hierarchy 1.2: Order Books Pre
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31 Update Irventory

The zpztem iz required ko store and maintain a list of client accounts in a persi

Below is a text-based example with the Tagged Value window and the Notes windows open:

'@:‘{auuu'ama:n: LICJE -

Lrl

EIE[X)

- B Manage Users - Profile

andd add books to the stocklists.

! Fle Edit Wew Project Diagram Element Tools Add-Ins  Settings  ‘Window Help

i e E BB o@D R s 0N jasamiEla ]

| Project Browser e Element List:: MadelExamples\Example using a Project Yiewe  Motes H
._, i '| a %E |% | + %_ﬂ Stark Page r Introduction_/-/- Element List ] b (B L U A= éE| b X -:
D Example using a Project View Hierarchical lél:{@ Ef X q':'g . @ all i’ i e A facility will be reguired to receive

Ready

= D Manage Users Hierarchy _|_] Marmme e : :
+ g Manage Users Hierarchy B 1.2 Store and Manage Boo...  Validated  Medium
= 1: Manage Inwventory . —— J
- [ 1.1: Update Inventary Lifeihe ; Voldnied _
Eoa 1.2: Store and Manage Bgek™ 1.2.2: Order Books Proposed  Medium A1) B
: o — 1.2.3: Beceive Books Froposed  Medium @Notes andéI Wiews I
: o 4 1,2,2: Order Books L : ;
" 4 1,2.3: Receive Books ZTS 2: Manage User Accounts Validated  Medium nged Yalues g x
= 4 2 Manage User Accounts 5L 21 Add Users Validated  Medium LGB X G®
: E‘ 2: :dld lLls:rs — = 21.1: Report on User Acco...  Fropozed  Medium |2 Add Books [Requirement] E]\
P .1.1: Report on User ¢ . =
“ [ 2.1.2: Store User Detai 2.1.2: Stare User Details Validated  Medium Required By 05¢Jun /2007 I
Lo r Review Complet... 08/Jun /2007
i ciztRemoeLber 2.2 Remowe User Yalidated  Medium : s : _
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Figure 7: An alternate visual layout

Tips and Tricks
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» The Project View can be set to hide the Stereotype (eg. <<Functional>>) using: Tools |
Options General | [] Show Stereotype. The view above has this option set off.

o

> Using the /-

“_ options icon opens a dialogue for setting:
0 Nested Packages to be viewed (recommended).

o Element Notes to be viewed under each element in the Element List.
Adding New Elements

When using the Element-List view, new Elements are added via the Insert Element icon i . This
opens the following dialog:

Fleiy Elamizn

X]
Active Toolset: Extended: :Requirements

Select Toolzet »
Details

Mame: |

Type: Feature D

&

Skereotype:

Cipkions

Cpen Properties Dialog on Creation
Close dialog on QK
Add to Current Diagram

[ Create H Cancel H Help ]

To create the new element; just add text to the Name field and Press OK. By default, this will open the
Element Properties dialog for entry of detailed text such as notes etc.
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Traceability and Relating External Requirements

In EA, there are three key methods used for tracking and forming relationships between external
requirements and other elements. These relationships will define how those requirements are to be
implemented within the system. The three key methods are as follows:

e Creating and viewing relationships using diagrams
Relationships between elements are easily created in a diagram using standard relationships
defined in the toolbar.

e Creating and viewing relationships using the Relationship Matrix
The relationship matrix provides a process for viewing or creating links between elements in
different packages, independent of them being defined in a diagram.

e Tracing relationships using the Traceability View
The hierarchy window provides a feature for tracing all the relationships of a selected element.

Creating Relationships Using Diagrams

Creating relationships between elements on a diagram is a simple process in Enterprise Architect. A
click-and-drag method from source to target is used to define these relationships.

1. Add two requirements elements to your diagram.

2. Select the type of relationship you wish to create from the lower half of the custom palette (eg.
Aggregate).

3. Click-and-hold the left mouse button on the source element for the relationship.

Drag the mouse to the target element, and then release the button.

Creating a Common Diagram
Creating links between objects in different packages can be a simple process using a common diagram.
To do this, simply:

» Create a new diagram
» Drag onto the diagram, from the Project View, the elements in the different packages.

Below is an example of a diagram with elements from different packages that were linked via the
relationship matrix.
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View History
- SO

- (from Manage Users Use Case)
1

- . ]
_.-~"«realize» 1
-7 «extend»

REQO18 - Report
on User Account

View Open Orders
O

(from Manage Users Use Case)

REQO17 -
Remove User S R it e Close Account
«realize» oo

(from Manage Users Requirements)
(from Manage Users Use Case)

Note: The properties of this diagram have been set to display the diagram source
(using the Diagram Properties: [v'] Highlight Foreign Objects).

Types of Relationships

Aggregation

Requirements linked by aggregation relationships form a composition hierarchy. High level
requirements may be composed of lower level requirements, which in turn are made up of finer and
more specialized requirements. This hierarchical structure helps manage the complexity of large systems
with thousands of requirements and many elements being employed to implement the requirements.

Realization

Requirements are implemented by model elements, such as use cases, classes, interfaces, components,
etc. You may specify this relationship in EA using the realization link. A model element is marked as
‘Realizing' a requirement. Once this link exists, EA will display the requirement in the element
responsibilities tab, in the requirement Traceability view, and in the dependency and implementation
reports, as well as the standard RTF output (See Requirements Documentation (Reports) below for more
information on reports).
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The Relationship Matrix

The relationship matrix allows you to create and view relationships, regardless of what diagram or
packages the elements are placed in. It can be used with any UML element, but it is particularly useful
with requirements management for two reasons:

1) With a large system definition, there will be requirements defined in different packages and
diagrams that may have interdependent relationships. The relationship matrix can be used to set up
these relationships that would otherwise need to be defined manually in a diagram.

2) As the development phase progresses, each element under the requirements, such as use case,
classes, etc., needs to have its root defined by a specific requirement or group of requirements. It is
this linking that is critical to backward traceability.

Below are two related requirements that are in separate packages.

= [ Legal and Regulatarny
EE Leqgal and Regulatony
= «Functional= FR43 - Messages kept for seven years.\

=[] Performance Two related requirements
B8 Performance Main «— defined in separate packages

= zFunctionals FRZY - Retiewval of hiztonc information.
= zFunchionals FR28 - Transmizzion of messages.

To view the relationship matrix, change the view ( ) from the menu at the
top of the screen. The source and targets are set up to show the ‘Legal and Regulatory’ package as the
source and the ‘Performance’ package as the target.

Relationzhip Matris x

L Reliability Main *Implementation *Legal and Regulatary Relationship Matrix [

Source: Legal and Regulatany J Tupe: | <Al «| Link Type: |Hea|igati|:|n j Profile:
Target: Performarice | Twpe: [ | Diectior: |BiDirectional  +| Fiafresh

Performance::

~ | Performance; FR2ZY - Retrieval
Performance:;:FR25 - Tranzsmis

Leqgal and Requlatory:FR43 - .

Adding a Relationship between Requirements Using the Relationship Matrix

1. Navigate to, and open (double left-click), the functional requirements diagram.

2. Add a requirement with the description “Font color must be green”.

3. Navigate to, and open (double left-click), the non-functional requirements diagram.

4. Add a requirement with the description “Must match current look and feel”. Because these two
requirements are related, the relationship should be defined.
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5. Select the relationship you wish to create from the Link Type options (eg. Aggregate).

6. Right-click on the area where the two requirements overlap and select Create new
relationship...

7. Right-click again for further relationship options.

Common Uses
» To view the relationships that exists between packages and elements.

» To create the relationships between requirements not located together in a diagram.

» To view the impact of a requirement change request on the system.

Tips and Tricks
» Use the relationships window to create, edit and delete relationships, rather than doing this
graphically in the model diagrams.

» Save your favorite or commonly used matrix profiles. These will then appear in the resources
view. This is very useful because it may often be necessary to look at the same kind of

relationships.

» EA also supports an automatic process of creating a relationship using the drag-and-drop — see
Drag and Drop Realizations in the Additional Requirements Management Features section.

Using the Traceability Window

The Traceability window allows you to view the relationship between requirements. It can be used with
other UML elements, and is particularly useful in requirements management.

To Use the Traceability Window for Viewing Relationships
» Open the Traceability window (View | Traceability or Ctrl+Shift+4).

» Select an element to display its relationships.

The elements relationships are then displayed in the Traceability window.

REQOZ0 - Padiage
Order
Il 0 I A Y
= REQOZS - Process Order
RE@031 - List === realized by
3 " T Current Orders +-(00 Process Qrder
EEE?ZB - Process =-— part of
S| + REQD 3 -Manage Deliveries
- RELOZZ - Update + REQDO3 - High Yolume Through-put
jRErto Y =|--a= compozed of
+ REQO30 - Package Order

REQO3 - List Currert Orders
REQO32 - Update lreveentany
REQO33 - Retrieve Books

o Warage vemton)

REQO33 - Retriewe
Books

+-[F-F

Figure 8: The Traceability window showing the way requirement relationships are listed graphically

The Traceability window is particularly useful to see the relationships from requirements to use cases,
and down through the different levels of UML diagrams. Below is an example of relationships between
the requirements, and the use case for ‘Processing an Order’.
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List Currernt Orders |‘F|"F|ﬁ|q|1|ﬁ|ﬁ|T|R|

===+ implements
+ REQO22 - Process Order
+ REQO33 - Betieve Books
== links from
£ 2 Storeroom ‘wWorker

b
=
%
B
%
%
i

o
AT \\\\\\"E‘Q
S —#

Storeroom Woar ker s

4\\\

fom Actors)

Ship Order

Figure 9: The Traceability window showing the way use case relationships are related to requirements

Common Uses
» Often a diagram is deliberately drawn to show only one aspect, or part of, the underlying model.
The Traceability window is particularly useful to show the related elements that are not visible
on the diagram.
» To get a quick snapshot of how a requirement (or any other element) relates to other elements in
the model.

Tips and Tricks
» While the Traceability window gives a view of the relationships for a single element you may
consider using the relationship matrix as a way of viewing relationships at a higher level.

Change Control

Enterprise Architect supports features for monitoring changes to requirement definitions. These include
Auditing, managing Baselines, Element Change requests and Issue logging.

Auditing
The Audit feature enables you to record model changes in Enterprise Architect. It records details of who

changed an element, when and what was changed, along with the prior state of the model. This can be
particularly useful for recording a history of changes to requirements models.

To enable this feature:
1. From the main menu select: View | Other Project Tools | Audit View, which opens the
following view:

Adit View 3

<l Skark Page r Welcome / Audit Yiew ] I=

User E -Lc\ad Sark By

Tirne - @ Type [CIFiker By DateTime

Dretails [AUdit Settings] [ Search ] () User [C] svnchronize ‘With Project Browser

) Deleti
[ b ode - J l Help ] © Deletions
® [ Requirerent Elements Colurnns Before Change AfFker Change

2. Select the Audit Settings button.
3. This will bring up the Audit Settings window:
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AueliE Saiilngs
Enable Auditing

[T audit 2MI Impart

[ audit M1 Expart

Audit Reverse
D Engineering

Clear Logs

Auditing Level

@ Core
() standard

() Extended

Audit Options

O Maintenance
() Core Skruckural

@ all

%]

Ocsen
[ ok |[ Cancel H Help ]

4. Inthe Audit Settings window set: [] Enable Auditing on as shown above.

The example below has the Element List view option set on. The Output | Audit History window shows
the list of changes for the selected Element:

Project Browser

B-8-&%hE

a x

L

= || Requirements Madel
Bl Requirements Model
= |_] Formal Requirements
B Formal Requirements
=l |_] Manage Users
FE_IE Manage Users

1B E E E
=T, I R

EE E

1:
: «Functionals R
1 «Functionals R
tREQOLS - Rep
: «Functionals R
1 «Functionals R
EH

«Functional» R

«Functional: R

+- |__| Manage Inventory

| lﬁPruject Browser l@Resuurces I

Oukput

Timeskamp Columns | Before Change
REQO11 - Manage User Accounks

2007-06-05 17:04:10  name

2007-06-07 15:52:07  note

M 4 » M System jAudit History

ﬁ Elernent Lizt: Custom Diagram: ''Manage Lzers"

4 Stark Page r Welcome r Manage [sers r Audit Yigw / Elem
B X 5O v

| ] | Mame Aliaz Status ]l
=] 1: REQDT - Changed Manage User Acc... Yalidated M
2] & REQO25 - Store User Detail: Yalidated M
] 4:REQOS - Repart on Ueer Account Propozed

z] 5 REQO24 - Secure Access Proposed M

A PEEAET m [N

The system is required ko store and maintain ...

[ A |

After Change
REQ0O11 - Changed Manage User Accounts

The system is reguired ko store and maintain a lisk of «

The full history of changes is viewable by Element-type using the Audit View:
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q Start Page .~ Audit View |
User  dobrvan - Sork By '
Time  2007-05-12 16:36:49 = ¥ Type LIFiker By Dat
Details Reqllzlsirement.{ﬁture and Manage [F'.udit Settings] [ Search ] () User Displaving seks
Bionl :
) [ — ] [ E=s ] () Deletions
=-_| Requirement Elements Property Criginal Change
* List Stock Levels | narne Store and Manage Books
= Store and Manage Books "~ ||| obiect_tvpe  Requirement
= gg_l E'E"“E"'t Risk author Paulene Dean
=-%7] Qut of Scope -Storage and © wersion 1.0
2 2007-06-12 16:36:49 noke & book storage and
+- #  Connector management Facility will be
g 2007-06-12 12:21:10 required.
% 2007-06-12 16:36:49 stereotype Petformance
—I- 0+ «FunrtinnAal. . = Renork an | lser Acrr status Proposed

For more information on using the Auditing feature see Enterprise Architect’s help under: Projects and
Teams | Change Management | Tracking Changes | Auditing

Using Baselines

The auditing feature outlined above, provides continuous tracking and logging of changes to
requirements. The Baseline Management feature provides additional support for comparing and
merging changes. It allows Baselines of a model to be created on a periodic basis (i.e. by month,
phase, version or build). Baselines can then be compared to the current model state and changes
selectively merged.

For more information on setting up baselines and viewing differences see the help section:
Projects and Teams | Change Management | Tracking Changes | Package Baselines

Change Requests and Issues on External Requirements

Enterprise Architect supports logging of Change-requests against Requirements. This can be defined
using two different methods:

a) Using the Maintenance View to list Changes, Defects, Issues and Tasks against each element.

b) Using custom elements of type “Issue” and “Change” linked to the External Requirements
being altered.

Each has their different uses which are outlined as follows:

Using the Maintenance View

The Maintenance View can be used to log changes against any Element or Package. This provides
listings for:

0 Element Defects

0 Element Changes

o Element Issues

o Element Tasks
These include fields for recording “by whom and when” the request was made and completed, as well
as Status, Priority, Description and History.
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The Maintenance View can be accessed from the main menu using: View | Other Element Tools |
Maintenance or (Ali+4). Figure 10 is an example of a set of changes listed for an element:

2 X b & &
Change Pricrity Mame: Chge002 - Second Change request
Eﬂgzgg; : ;Zzto m:g:ﬁm Requested by: | Craig Bass D Requested: | 3/10/2007 E] Status: | Mew D
Chge003- Third  Medium || corpieted by: | Frank Mclver D Completed: [] (2| Priority: | Medium D
Version: 1

Description | Hiskory

Sarme text autlining the first Change request.
The description Far this ias as Fallows:
1) Aleer. ..

M4 » M Elemert Defects  » Element Changes Element lzsues Elemert Tasks

Figure 10: Maintenance View

The common use for requirement management is for logging detailed Requirement-lssues and
Change-Requests against any existing Requirement Element.

Using Maintenance Elements for Changes and Issues
Enterprise Architect’s maintenance elements include Elements of type: Issue and Change. These are
accessible from: Toolbox | Maintenance or Toolbox | Custom.

Maintenance elements can be linked using a connector to any element (i.e. an External Requirement)
to display a change or an issue.

Tips:
» These Elements can be stored in the package containing the associated requirements or in a

separate package containing a set of changes.

» They can be linked to Requirement Elements in common diagrams or using the Relationship
Matrix.

» These Elements can be customized as part of a Profile to include extended properties.

The following diagram illustrates the use of an Issue Element associated with a Requirement.

REQO014
-ShoppingBasket

REQO12 - Provide [/ >— |
Online Sales
> REQO15 -Process

Credit Card
Payment

1ss001 - Com pany
requires bank
transaction

Below is the same data viewed in the Element List view along with the Relationship window showing
Elements related to the selected Issue:
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Element List:: Project Modelz\Requirementz Model\Farmal ReguirementsT ake Orders x
9 Skark Page ]" Welcome ]/ *Manage Users ]/ *Take Orders / Element List | W
B X EH@aA M i
D M ame Statuz Difficulty | Pricriky Pha... | Yer...
l22007 - Company requires bank tranzaction b edivim bl ediuim
REQM 2 - Provide Online Sales Fropozed
REQO 4 -ShoppingB asket Propozed  Medium b ediunm 1.0 1.0
REQO & -Process Credit Card Payment Propozed  Medium bl ediuim 1.0 1.0
Relatio,..  Stereo...  Source Targek Direction Target ... Targek...  TargetI..
Ageociat. . REQOG... 1001 -... Unszpeci.. Functional Require.. Yes

e

&=

Internal Requirements

Enterprise Architect allows you to enter requirements at the level of an individual UML element. At this
level these requirements can best be thought of as the ‘responsibility’ of the element.

Multiple internal requirements may be defined within any element from the properties window (double-
click the element). The following diagram displays a single requirement defined within a use case
element.
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ESREPErE Lrjsigy ﬂ
| General Requirements | Constraints | Links | Scenarias | Files | Taggedalues|
Requirement; Type:
Intemal login B egquirement Functional
Last Update:
Statuz: Difficulty: Pricirity: Stability:
Proposed | tedium | | | Medium toderate ._

B J U™ i=i=]| ¢ %@

Aninternal Reguirement listed for the login Process

Lagin

T
Defined
Requirement Tupe External
EQ024 - Secure Acces Functional  es

REQOZE - Validate User Functional ~ “Yes

[ ok [ cancel | il

Figure 11: The property sheet for a UML element showing how to create internal requirements

Internal requirements can be externalized (see the [Move External] button above). This will create
a new external requirement element with a realization relationship back to the original element (in this
scenario — a use case element).

The definition of internal requirements within UML elements, such as use cases, gives a simple
introduction into the more complex requirements definitions, using UML modeling in general.

Common Uses
» This can be the scenario used for setting requirements in general within EA. There are numerous
reasons for defining requirements using the external requirement elements.

» To view the all the requirements or responsibilities of the element.

Tips and Tricks
» Even if the element doesn’t have internal responsibilities, it will typically have external
requirements. These will be displayed in the list, with the column ‘External” displaying ‘Yes’.
Anyone working with the element will be able to view these and get an immediate view of what
the element is required to do.

» As stated above, while working with an element you may define an important internal
requirement. To ensure that this is captured and included, you can optionally move the
requirement external (by using the move external button). This creates a custom requirement
type and will request a package that the new requirement should be placed in.
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Creating Customer Quality Requirements
Documentation

The definition of requirements is often used as a contract either between different departments within an
organization or between organizations. Therefore, it is often required that high quality documentation of
this can be generated.

External Requirements Reports

Enterprise Architect’s RTF reports generator includes a report for external requirements. This can be
easily copied and modified, using the report generator, to suit your reporting needs.
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Legal and Regulatory

Requirements

cd Legal and Regulatory /

FRA43 - Messages
kept for seven years.

ﬂ-_\_\
«realize» ==~~_] || FR27 -
Retrieval of
historic
information.
(from Performance)
Figure: Legal and Regulatory
Name Notes
FR43 - Messages kept | Status: Proposed There is a legal requirement that some messages
for seven years. Difficulty: High pertaining to customer contracts be kept for seven
Priority: Medium years. This does NOT apply to all messages but

just the ones that relate to negotiations about the
contract. There should be a facility to mark these
messages and ensure that they are not deleted
before seven years from the creation date.

Figure 12: A short example of the RTF requirements report

To Copy an Existing RTF Document Template for Editing
1. From the main menu, select Project | Documentation | Rich Text Format Report (or press F8).
2. Inthe Generate RTF Documentation window, select Manage Templates.
3. Inthe RTF Templates window, select New.
4. In New RTF Document Template window, select from the Copy Template drop-down {Basic

Template}.

5. InNew Template type in a new name for your report.
This will open the editor ready for you to start editing the existing template to create a new report
template in your own format.

Internal Requirements Reports

If you want a report on the internal requirements, the {basic template} report includes a section for the
internal requirements. It is simple to copy this and remove the major detail around the internal
requirements to give a report focused on these.
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To modify this follow the procedure outlined above.

Common Uses
» To provide high quality customer documentation.

Tips and Tricks
» Consider making structural changes to these documents using the RTF report editor.
» Consider generating in your report definition a glossary, as an inclusion with the formal
documentation.
» Consider encouraging customers to see the EA model as the documentation. (With the free EA
viewer, you can allow customers to view the EA models.)

Implementation Report, Dependency Report, and the Element List View

There are two additional reports, as well as the Element List view, that are very useful when managing
requirements. They can be used in any discipline, but are particularly useful in the requirements
discipline.

Implementation Report
The implementation report shows:
o Lists of elements that can be realized by other elements in the model; and
e  Other model elements that realize them.
To access the implementation report, select from the main menu Project | Documentation |
Implementation Details.

Common Uses
> To locate all elements that should have realizations.

» To locate all elements which implement a particular element.

Tips and Tricks
» Enterprise Architect, by default, only lists commonly realized elements such as use cases,
requirements and components. By choosing Set Target Types you can tell EA to report almost
any element.

Dependency Report

The dependency report lists the elements that have a dependency on another element. This is very useful
for checking the dependencies placed on requirements. To access this, select from the main menu
Project | Documentation | Dependency Details.

Element List View

The Element List view can be used to get a quick and simple, but clear, picture of the requirements and
their detailed text. The Element List view swaps the diagram between two modes.
» The diagram mode which displays the elements in a graphical format.
» The Element List view mode which displays the textual content of the elements.
To swap between these two modes, select from the main menu: View | Element List.
This can be used simply, as displayed below.
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Project Browser X Element List:: Project Modelz\Requirements Model\Formal B equirementshtanage Users

£ @ - | B T3 g | 4 Welcome r tesk r Z# Model r- *C 3 Model - Mo Attributes _/V Element List

Pjetc:slcﬂodels ﬁE.J = all - g
@] Start here L | Mame Status Difficulty | Pricrity Pha...  Wer.. | Authaor
@] Business Domain Madel ] REQMT - Manage Uszer Accounts Waldated  Medium td edium 1.0 1.0 FPaulene Dean

| Requirements Madel

The system is required to store and mairtain & list of client sccounts in & persistent repository
fd Fequirements Model

=1 [__] Formal Requirements ] REQOME -Add Users Walidated  hMedium hedium 1.0 1.0 Paulene Cean
EP Formal Requirements ft must be possible to add new uzers to the client repositary.
= ?E M U REGQOY -Remove User “alidated  Medium Medium 1.0 1.0 Paulene Cean
anage Lisers
< REQDgll - Manage It iz required that users within the repository may be deleted it required. If the user has existing tranzactions agsinst

their accourt, the delete is a logical delete only.
= REQO16 -Ad & 4

REQO17 = RE@O01 G - Report on User Account Proposed 1.0 1.0 Paulene Dean

= REQO18 - Report
RECOZ4 - Sg and activity

Figure 13: Screen view in report mode

There is also the option to create RTF reports or directly print text reports from this.

RTF reports:
» Select a set of elements to report (or Ctrl-A to select all)
» Right-click on the selection.
> Select: RTF report | Generate one Report for all Selected.

Print reports:
» Right-click on the listing and from the context menu select: Print.

Additional Requirements Management Features

Enterprise Architect provides a number of other features for requirements management that will be
covered in the following section.

Creating Your Own Requirement Types

Enterprise Architect provides you with a number of default requirement types. You are able to modify
these, add your own, or even completely tailor the list to your own project or organization’s needs. (This
is accessible from the main menu: Configuration | General Types | Requirements). It is displayed as
follows:
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X
Requirement:  Dezcription: Wieight:
Swztem will display in a specified farmat |'I
Information will be displayed in a particular way J

=
Defined Requirement Types sz || | Lees |

M armne | L ezcription | *feight
Functional Functional Requirement 1.0
FPerfarmance  Performance bazed requirement 1.0
Frintirg System printing requirement 1.0
Report The spstem will produce a report 1.0
Testing Testing requirernent 1.6
Walidate Walidate a particular rule 1.0
Cancel Help

Figure 14: The requirements type definition window showing how to define your own requirement types

Common Uses
» Use this for complying with an industry, organization, project process, or standard that
prescribes a list of requirement types. For example, the IEEE’s Guide to Software Requirements
Specifications.

Tips and Tricks
» Consider re-using the requirement types from a previous or related project.

Color Coding Requirements

External requirements may be color coded to enable quick visual cues indicating the status of a
requirement. To enable color coded external requirements take the following steps:

1. From the menu, select Tools | Options to open the local options window.

2. From the hierarchical tree select Objects.

3. Check the Show Status colors on diagrams checkbox.

Common Uses
» Gives a clear diagrammatic view of the status that each requirement has reached.

Auto Element Naming

This feature allows you to configure Enterprise Architect to automatically name and number
requirements as they are created. (It can be used with almost any UML element such as use case and
classes). It is particularly useful with requirements, since these are often required to have a unique
reference for external checking.

To enable auto element naming, take the following steps:
1. Select Settings | Auto Counters... from the menu to open the Auto Element Naming window.
2. Change the Type to requirement.
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3. Set the Prefix or Suffix. Both are optional (eg. “REQ”).

4. Type in the value for your first requirement in the Counter box (eg. “0002” or “99”).
5. Check the Active checkbox to enable the auto naming.

6. Click Save to save your changes.

The first requirement will take the value entered into the counter box and Enterprise Architect will then
increase the value by one for every new requirement (eg. “0003” or “100™).

X
Type
3
K E=]
Prefix Counter Sufi
FR 54 - v Active
Aliaz
Prefix Counter Suffi

| | [ Active

Help Cloze

Figure 15: The auto element naming window showing how to set the counters for a requirement

Common Uses
» If your industry, organization, company, project, or team has naming standards, this mechanism
can be used to ensure elements are named appropriately.

Drag and Drop Realizations

A fundamental aspect of the management of requirements is the ability to trace the parts of the system
that implement, or realize, a particular requirement. A quick method of generating a realization link is to
drag a requirement element from the project browser over an element in a diagram, which is to be the
implementing element. EA will interpret this as a request to create the realization link and do so
automatically.

Common Uses
» When a project member starts to create new elements in the analysis or design disciplines, it is
useful to use this technique to ensure the new elements have a purpose in the model, and are
being built because they realize some requirement.

Importing External Requirements Using the CSV Import

It is not uncommon for requirements to be initially entered into a document or a spreadsheet using some
standard text formatting. Enterprise Architect provides a mechanism for importing text with a fixed
structure. The simplest method is to import these text files into a spreadsheet and export this text as a
CSV (*Comma Separated Values™), or tab delimited format file.
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The following is a simple example of a spreadsheet containing a set of requirements to be imported into
Enterprise Architect.

2

Y (PR U PO P PR
i I e N = R s i 2 L Ny TS R

17

Hame

FRZY -
FRZG -
FRZ9 -
FR30 -
FR44 -

A =]
Type
Retrieval of histo Requirernent
Transmission of Requirement
The staff must niRequirement
The interface mu Requirement
The interface shiRequirement

FRS - 2000 hours mean Reguirerment
FRE - Must be recoverat Requirement
FRY - 99.999% accurac Requirement
FRE - 99.999% precisiol Requirement

FR17 -
FR34 -
FR35 -

FR31

All messages m|Requirement
Physical storage Reguirernent
Wherever possib Requirement

- Dther transmissi Reguirement
FR35 -
FR43 -

hinimal ar no de Requirement
Messages kept 1Requirement

C
Notes
The systerm must be able to

The system must use standard u
Critical to the success of the app
An important aspect of the propo:
The Mean tirme between failure (1
In the event of software or hardwa
The system accuracy defines
The precision

The arganization has made signif
The system should be able ta ad;

There 1s a legal requirement that

D

E

F

Phase Version| Status

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1

RN T PR U U U U U U [P U A U

Approved

G
Priority
Medium

hMandatory Medium

Froposed
Proposed
Froposed
Approved
Froposed
“alidated

Mlediurm
Mlediurm
Mlediurm
Medium
Mlediurm
High

Implement Medium

Froposed
Froposed
Froposed
Froposed
Proposed
Froposed

Mlediurm
Medium
High

Mlediurm
Mlediurm
Mlediurm

H
Difficulty

hedium
hedium
fedium
fedium
Medium
High

hedium
High

fedium
Medium
hedium
High

hedium
fedium
High

Once completed, this spreadsheet is saved as a CSV format file. For example, if you are using Excel as
the spreadsheet application, you would simply select
*.CSV.

Import into EA

, in the field — Save as Type: Select

To import the file into Enterprise Architect, you need to create a CSV import structure that corresponds
to the columns in the CSV file. To do this, select from the main menu

This will return the following window:
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Coy ot Eenn e Suseiflsa g ﬂ

Specification Name: | R D Delimiter; . D

Motes:

Default Filenarme: CATemphRequirements users.cav E]
Default Direction: Import D

Default Types:

[] Prezerve Hierachy
Awailable Fields

Awailable Element Field
GUID

Phaze

Stereotype

Language

Authar

Scope

< il | 2 B
File Specification addfied_JjlReno:c Ped)

Select Elerment Field

[mEe

<]

Mame
Type
Muaotez
Yersion
Priority
Status

[ Hew ] [ Save ] [ Save Az Cloze ] [ Help

To set up a template:

» Give it a specification name

» Define the default filename the specification will use
» Set Default Direction to Import
>

Select the key fields from Available Fields using Add Fields button to place then in the File
Specification group.

Note: The order of the elements in the file specification must match the order of
the columns in the spreadsheet.

Assuming the spreadsheet has been saved to a CSV format, you can now import it into Enterprise
Architect. It is recommended to first create a new package in Enterprise Architect that will contain the
imported elements.
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To start the import process, select from the main menu Project | Import/Export | CSV Import/Export.
This invokes the following window ready for you to enter information needed to perform the import.

I x|
Package: |
S pecification: |Hequirements j Edit/Mew...
File: |C:Htemphrequirements.csv J
Types: |
Action

* |mport  © Export

Frogress:

R esults

Help Print Resultz Wiemw File | Bun Cloze

To run the import, you need to fill in the following fields:

0 Specification: The CSV format that was defined above should now be selectable from this drop-
down field.

o0 File: Insert the file location of the CSV file created from the spreadsheet.
0 Action: Set the action to import.
Select Run to start the import process.

The data imported will be placed in the currently selected package. Below is a view of the data imported
(via CSV) from the spreadsheet above.
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=1+ 2] Import Reguirements
EE Irmpart B equirements
= FR17 - &l mezzages must be able to be zecure.
= FRZ7 - Retrieval of historic information,
= FRZ28 - Tranzmizzion of messages.
= FR29 - The staff must not require clazsroom training.
= FR30 - The interface must be aesthetic and engaging.
= FRA1 - Other ranzmizzion options can be added eazily.
= FR33 - kMinimal ar no deplayment cost.
= FR34 - Phyzsical storage locations should be zecure.
= FR35 - Wherever pozsible existing security definitions should
= FR43 - Meszages kept for zeven vears.
= FR44 - The interface should hide detailz of how messages ar
= FRE - 2000 hours mean time between Failure,
= FRE - Mugt be recoverable quickly.
= FRY - 99.939% accuracy.
= FRE - 99.939% precizion.

Once imported, the requirements can then be placed in different packages by dragging the elements in
the project view to their correct package.

Import a Hierarchy of Requirements

The CSV import supports importing packages and elements that are in a hierarchical form. To do this
you need set up the following two fields in the CSV file:

» CSV_Key —a unique Identifier for the Package/Element.

» CSV_Package Key - the Identifier of the parent-element. This is used for arranging the parent-
child relationship.

Note: These fields must be the last two columns in the above order.

To import a hierarchy, in the CSV specification you need to tick: [X] Preserve hierarchy as shown
below:
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oY [y e ny e S naeiFles e g

Specification M ame:

Mates:

Default Filename:

Default Direction:

Impio

Default Types:

Awailable Fields
Available Element Field

R equirements. cav

C:ATemp'Requirements users. cav

rk

GUID
Phaze
Wersion
Stereotype
Language
Athar

File Specification

Select Element Fizld

Mame
Type

Maotes
Frioity
Statusz

[ MHew

] l Save

] l Save Az ]

x|

Delimniter:
L]
|
AddField | | Bemove Field |
[ Cloze ] [ Help l

The table below contains sample data that reflects the text-formatting

specification:

NAME TYPE
Requirement

Package Package
REQ1 Requirement
REQ2

REQ2.1 Requirement
REQ2.2 Requirement
REQ2.3 Requirement
REQ3 Requirement
REQ3.1 Requirement
REQ3.2 Requirement
REQ4 Requirement
REQ4.1 Requirement
REQ4.2 Requirement
REQ4.3 Requirement
REQ5 Requirement
REQ5.1 Requirement
REQ5.2 Requirement

NOTES

Notes Packagel
Notes on REQ1
Notes on REQ2
Notes on REQ2.1
Notes on REQ2.2
Notes on REQ2.3
Notes on REQ3
Notes on REQ3.1
Notes on REQ3.2
Notes on REQ4
Notes on REQ4.1
Notes on REQ4.2
Notes on REQ4.3
Notes on REQ5
Notes on REQ5.1
Notes on REQ5.2

PRIORITY STATUS

High Approved
High Approved
High Approved
Med Approved
High Approved
High Approved
High Approved
High Approved
High Approved
High Approved
High Approved
High Approved
Med Approved
High Approved
High Approved

used with the above

CSV_KEY

Packagel
REQ1

REQ2.1
REQ2.2
REQ2.3
REQ3

REQ3.1
REQ3.2
REQ4

REQ4.1
REQ4.2
REQ4.3
REQ5

REQ5.1
REQ5.2

CSV_PARENT_KEY

Packagel
Packagel

Packagel
REQ3
REQ3
Packagel
REQ4
REQ4
REQ4
Packagel
REQ5
REQ5
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REQ5.3 Requirement Notes on REQ5.3 High Approved REQ5.3 REQ5
REQ5.4 Requirement Notes on REQ5.4 High Approved REQ5.4 REQ5
REQ5.4.1 Requirement  Notes on REQ5.4.1 Med Approved REQ5.41 REQ5.4
REQ5.4.1.1 Requirement Noteson REQ5.4.1.1 Med Approved REQ5.4.1.1 REQ5.41
REQ5.4.2 Requirement  Notes on REQ5.4.2 Med Approved REQ5.4-2 REQ5.4
REQ5.4.2.1 Requirement Notes on REQ5.4.2.1 Med Approved REQ5.4.2.1 REQ5.4-2
REQ5.4.2.2 Requirement Notes on REQ5.4.2.2 Med Approved REQ5.4.2.2 REQ5.4-2
REQ5.4.3 Requirement  Notes on REQ5.4.3 Med Approved REQ5.4.3 REQ5.4
REQ5.4.3.1 Requirement NotesonREQ5.4.3.1 Med Approved REQ5.4.3.1 REQ5.4.3
REQ5.4.3.2 Requirement Notes on REQ5.4.3.2 Med Approved REQ5.4.3.2 REQ5.4.3
REQ5.4.3.3  Requirement Notes on REQ5.4.3.3 Med Approved REQ5.4.3.3 REQ5.4.3
REQ5.4.4 Requirement  Notes on REQ5.4.4 Med Approved REQ5.4.4 REQ5.4
REQ5.5 Requirement Notes on REQ5.5 High Approved REQ5.5 REQ5

Below is a Project Browser view of the hierarchy imported using the above CSV file:

Project Browser o x

ERNERIRERE T | 4+ 3
= |_] Z3¥Impark
=l |_| RequirementsPackage
LA REG
LA REGE
LA REGS
L4 REQ4
LA REGS
LA REGS.1
LA REGS.2
L4 REGS.3
= L REDS. 4
- REQS. 4.1
= REQS.4.2
REQS.4.2.1
REQS.4.2.2
+ REQS.4.5
REQS. 4.4
L4 REGS.5

+|- [

Tip: The above text-table can be copied to a spreadsheet and used as a starter
for a hierarchical requirements document. The final spreadsheet needs to be
saved in .csv format readv for import into Enterprise Architect.

Document Based Requirement Creation

In the early stages of analyses, requirements may be defined in a text document. You can use this
document to kick-start the process of formally modelling requirements. For example, you can import the
document as a UML ‘Document Artifact’ or as the ‘Linked Document’ of an element. You can then
select appropriate keywords in the Document Artifact (or Linked Document) and create analysis or
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requirement elements directly, using the context menu. In this way, you also achieve
traceability between the original requirements document and the model.

This process of dynamically creating elements from text establishes a hyperlink from the entry in the
document to the corresponding element in the model hierarchy. The hyperlink allows you to trace
directly from the text-based definition to the associated meta-data (such as detailed notes, constraints
and status) that are subsequently defined in the semantic model. An example is given below.

FEEEEE

=1 f__l BookStore Spedfication =

"Online Bookstore" is a one-stop shop for purchasing books and other media via tl BookStore Spedification
The system allu L
- Browse online cafatogue B
- Order books and other media using a shopping-cart - B inventory
- Subscribe to the Online Bookstore with a personal account - B reselers
- Track and manage purchase orders - B account
[ books i
The system provides sales and administration staff to: - B catzlogues 3
- Process purchase orders - B purchase orders
- Create and Manage customer accounts - Manage store_inventory and stock item - B shopping-cart
. - - B stockitems
The system also provides a facility for automated (B2B) wholesale purchases by n .. (@ sprocess» Process pu
- (3 sprocess: Manage Cu:
- (O «processs Track
- @ Qrder

- Iil Requirements
- Iil Test Examples

[ s W T N A PI

4 Tl | 3

-

To create an Element from the text simply select a section of text, right-click and in the context menu,
select: Create | New — then select the from element type options.
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An Introduction to Use Cases in Enterprise Architect

Use cases are used to model single tasks a user of the system may perform. They give a slightly more
complex definition of the process involved in a system that conforms to the requirements laid down.

Enterprise Architect allows you to draw use case diagrams, and to specify the use case in a number of
different ways. In addition to the introduction here in this section, Enterprise Architect contains use case
related features such as activity, sequence and state diagrams.

Use Case Diagrams
Use case diagrams describe how a user of the proposed system will interact with this system to perform
a discrete unit of work. It describes a single interaction over time that has meaning for the end user.

Use cases typically have requirement, constraint and scenario definitions associated with them. These
describe the essential features and rules under which the use case will operate. Below is a simple
example of a use case for an email-based contact and address book.

_______ Choose Recipient

Compose Message -
«include»

[

Staff Mem bel‘\

Manage Contacts

Figure 16: Use case diagram showing actors and use cases.

How to Create a Use Case Diagram

Enterprise Architect provides a use case model you can use. You can either include it when creating a
new project, or right-click the model in the Project VView and select Add Model from Pattern. This will
provide you with further information on use cases.

Once you have added the use case model to your project, navigate to the use case model diagram and
double left-click to open it.

Open the Use Case palette from the Toolbox on the left of the Enterprise Architect interface. The
elements listed here include actor and use case. These elements can be dragged onto the diagram in the
same way as requirement elements. Relationships can also be defined in all the same way as between
requirements.

Common Uses
» To define the scope of the system;
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» To define the people and other systems that will use the system;

» To document the way the business process is performed; and

» To provide the basis for the user documentation, help system or manuals.

Tips and Tricks

» Consider using a classifier style representation of a use case for all system actors.
Newcomers are often confused (not unreasonably) by a stick person representing something

non-human, like another system.

» Consider putting the actors (primary or active) that initiate a use case on one side of the
diagram, and the actors (secondary or passive) that don’t initiate the use case, but play a part in

the use case on the other side.

Defining Scenarios

The use case property sheet allows you to specify attributes that apply to the use case as well as detailing
the scenarios. Double clicking on a use case element allows you to define the specifics of the use case.

EpliEeCasecibvaluateLoan HETIESL

——

Scenano;
Bazic Path

Description  Structured Specification |

A|ff&E& 4+ 4| B-v-IX @

Step | Action Uzes

General | Requirements | Constraints | Links | Scenarios | Files Tagged Yaluez

%]

Tupe:
Baszic: Path

Rezultz St

- | Loan Officer selects a loan request |

o

% 2 Spstem Provides the loan officer the information
gathered on the loan applicants loan request to
the Loan officer. The loan Dfficer reviews that
material for completenesz. This information
includes: Loan @

Yalidated referencesl

Applicants Ewternal credit historm
Calculated credit zcorel

Type of loan requested [Invokes: Beguest
Additional Information |

% 3 Check If further information is required
Entry Points | Context References | Conskraints

Step Fath M ame Type

I Basic Path Basic Path

Ja Further Information reguired Exception 1

1a Credit Status Mot approved Exception End
b Credit statuz Maginal Exception End

Join

Ok ] [ Cancel

Figure 17: The property sheet for a use case showing the scenarios tab
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For more details on using the Structured Scenarios see the help section: The Scenarios &
Requirements Window

Linking with Requirements

Using the realize relationship, you can define which use cases are implementing the requirements. See
Tracking and Relating Requirements for more information on creating these links.

Additional Features of Enterprise Architect

Several of the features Enterprise Architect provides are useful across any modeling you may decide to
undertake.

Attaching Documents and Files

The UML specification allows for textual descriptions for each element, and Enterprise Architect
provides this facility. If you have documents that need to be referenced, these can be linked to the
element (a requirement, a use case, etc.), using options that allow for external documents to be linked or
internal RTF documents created and stored internally. The following covers these options.

1) Elements and the Files tab.
External files can be linked to an element using the Files tab in the element properties
window. Below is the properties dialog for a requirement with the files entries and a
listing of linked documents.
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X

Properties  Files l

Fil= Path: |E:HData'\DDES SEdNAbout Enterprize Architect [3].doc J
Type: Local File -

LastWrite:|21a"El?a"D4 RATO0PM  Size |25k

Notes: Some text defining the document that iz being linked to the J

Elerment,
=
Files Launch | MHew | | Delete |

Filenarme Type

.E:HData"-.DEIES SEdNW hitepapershiwihite Papers Requi.. Local File

0k, Cancel Help

2) Linked Documents.
Each element can have an internal RTF document linked to it. This is accessible by
selecting the element, then right-clicking, and from the context menu selecting the
Linked Document option. This will open the RTF editor for editing.

3) Using a Document Artifact Element.
The document artifact element is available from the Toolbox under Deployment. After
creating and naming this, subsequent double-click selection of the element will open the
RTF editor for word processing the internal document.

Note: Linked documents and document artifact documents can be referenced in
RTF report templates using the Sections: Element | Linked Document and
Package | Linked Document.

Options two and three above allow for external documents to be imported using the RTF editor menu.
This menu is accessible by using a right-click on the body of the document. The following shows the
import and export options selection.
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Eile 2 Mew

Edit b Revert

Wiem 3 Save

Insert » r—

ot g Export,.,
Paragraph

Tahble b Page Layout...
éther b Printer Setup...
;'3'!:' Print...

Prink Presview

Close

Common Uses
» To attach a textual document that describes the requirement or use case. Organizations often
require use cases to be described using text. In these situations it is beneficial to make the
document available by attaching it from within Enterprise Architect.

» Formal business specifications including regulatory constraints and legal requirements may be
attached as files making them available for all project members to view.

Tips and Tricks
» Consider attaching the relevant pages of your organization’s standards either as a document or
as a web page on your organization’s Intranet Site.

The Glossary Function

Having a shared description of a term is important when relating new concepts to other parties involved
in the system development process. The Enterprise Architect glossary allows you to enter terms and
their definitions or descriptions directly into the model glossary, or when typing a new term into a notes
field, it can be added to the glossary. These terms are then highlighted as glossary terms in the Notes.
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Tetm * Tvpe

tElIncludes Relationship Technical
tElExtends Relationship Technical

tElDeployment Model Technical
B Deployment architect. ., Technical
tElcustomer Business
tElcredit score Eusiness
tElCredit Report Business
Bl Contact Eusiness
tElComponent Model Technical
Bl Class Technical
& attachment Business
i association Technical
tﬁﬁ.ccuunting Petiods Business
<]

Meaning

& relationship between bwo use cases inwhich one use
& relationship between bwo use cases in which one use
A model of the system as it will be physically deploved
& wigw of the proposed hardware that will make up the
& person ar a company thak requests An enkity bo krans
The internal company credit rating.

Third party and Internal credit ratings For a given client
& person of organization that needs to be reached with
The compaonent model provides a detailed view of the w.
& logical entity encapsulating data and behavior, & clas:
Anvy piece of information that can be sent in addition to
& relationship between bwo or more entities, Implies a c
& defined period of time whereby performance reports

>

M4 4 ¢ M Projedt Tazks Project lzsues 4 Project GIDSSEF}FJ{"‘

X

[ 2]

| <1]

Figure 18: Glossary window showing business and technical terms and descriptions

The Loan officef reviews that anline

history with the bank,

Ifthe 193r Credit Report
loan reL

a given client

infarmation abgut the pending loan reguest
to determine if the loan should he approved.
This includes e loan application, credit

scare, predit Reportand the applicants

Third party and Internal credit ratings For

I:ﬁF‘rnjEu:I: Browser l@Resnurces l@ Motes |

Figure 19: A selected Glossary item in Notes — with the description in the context reference window.

Common Uses

» Provide definition of process-related terms, such as the definition of a formal requirement or a

process worker.

Tips and Tricks

» Consider reusing the glossary from a previous or related project. The common terms that relate
to your domain can be included in a base project (this can be exported from one repository and
imported into another repository using the option on the main menu Tools | Export Reference
data and Tools | Import Reference data).

» Consider generating a report (available from the glossary window) from the glossary as an
attachment or inclusion with formal documentation.

» When creating new reports using the RTF generator consider adding the glossary as an
appendage to some of the key documents to be generated.

For more details see: Project Glossary & The Notes Window
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Defining Requirement Attributes Using a Profile or a Template

As stated above, the requirement element can be pre-defined to include a set of user-defined attributes.

These are used to document user specific qualities. The additional attributes can be defined using either
a Model Template or a Profile Definition.

A short comparison of these two options is as follows:
1. The template definition is the simplest to set up, however:
a. It alters the default requirements element; and
b. Itis restricted to one set of modifications to the requirement definition.

2. The profile definition is more complex to set up, but allows multiple requirement definitions and
retains the default requirement element.

Both of these require attributes to be defined using the tagged values definition.

Note: If the project contains a number of requirement types that contain
different attributes, then a Profile, although more complex to set up, is better to
use.

Defining Tagged Values

With tagged values, the user can define any number of fields with a wide variety of predefined or user-
defined data types.

To set up a standard tagged value, select from the main menu: Settings | UML | Tagged Value Types.
This will bring up the tagged values definition screen as shown below.
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x|
Tag Mame: |Heview Status
D escription; |The ztatuz of the reveiw process
Dretail:
Type=E nurm; J

" aluez=Mot Reviewed Accepted Rejected:;
Default=Mot Reveiwed;

hd
Defined Tag Types: Hew | | Celete |

Type | D'escription |
Coszt Invalved Define the cost involved

Requested By YWhat area requests thiz nonfunctional requirement
Required By D ate the required to be walidated and submitted
Resources Resources Defined in E& for completing the tasks
R eview Completed Date of completion of the rewview

R eviewer The Authors as defined in this repositony

R eviewer Comments Ay comments by the reveiwer on the reguiremet
Rigk Status The risk status of the requirement

RizkTypes The nsks tppes defined in EA

Test Types The test Tupes defined in B

W alidated Final ztatus post-review stating if finalized

Cloze Help

Figure 20: Tagged values definition window

In the example above, the tagged value selected, called “Review Status”, uses a predefined type to
display a drop-down list of selectable options. In the detail area it contains:

Type=Enum;
Values=Not Reviewed,Accepted,Rejected:;
Default=Not Reviewed:;

When viewed in the tagged values window, this is presented as a drop-down option box.
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B8 OEF X 1T

B Requirement Def [Requirement] -
Cost Involved  0.000000 —
Requested By
Required By 13/5ep /2006
Rezources
Feview Com..  13/5ep /2006

Aocepted
Reviewer Co... |Mot Reviewed
Rizk Status : -
RiskTypes Rejected
Test Tupes

Walidated |

Review Status

Figure 21: An element’s tagged values

There are numerous standard types available, such as numeric and string types; Enumerated lists (see
above), Date-Time, Boolean, Memo, etc.

For more information on setting up the standard types, and a list of types available in EA’s help: use the
Index tab to locate ‘Predefined Structured Types’

Defining Requirements in a Model Template

EA supports the creation of a template package. This can be used to define specific settings for any
element type (i.e. a requirement element). An element of a specific type can placed in the template.
Any feature settings defined on this element will dictate the feature settings whenever a new element
of this type is created. This is commonly used for re-defining the properties, such as default color,
default stereotype, etc.

When dealing with additional attributes for requirement elements, the template can be used to define a
set of tagged values that are assigned to any new requirement element.

To create a template for the model:
1. Set up a specific package that will contain the definition element(s)
2. Create a diagram for this package
3. From the main menu, select Settings | Template Package.

For more information on this topic, in EA’s help, perform an Index search using the term Templates
Package.

Defining Requirements Using a Profile

EA supports the creation of profiles. Profiles allow the user to define a set of extensions to standard EA
elements using tagged values.
In simple terms, this is similar to the template definition above, however it also allows for:
» Any number of new element types to be defined for one standard EA element type (i.e. multiple
and different requirement element types);
» The standard element type to remain unchanged; and
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» A toolbox group to be defined to make the new elements user-accessible.

As is the case with a template definition, it is necessary to define a set of tagged values that will be
used in the profile definition. See Defining Tagged Values above.

To create a profile:
1. Inthe project browser, set up a specific package that will contain the profile.
2. Create a diagram for the profile under this package.
3. Inthe UML toolbox open the Profile section.

Prafile

B3 Praofile

€3 Sterectype
™ metaclass

% Enumeration

5. Drag the Profile element onto the diagram.

Once you have entered a name for the profile, a package will be created with the «profile» stereotype
and a child diagram beneath it. This child diagram (eg. ‘Requirements Profile’ in the image below) will
be used to add stereotypes to the profile.

- ﬁEf] Froject Models
- ProfileDr efinition

i ProfiieDefiniton |

= [Z] «profiles Requirements Profile
Tz Requirements Profile

To add a new requirement definition:
1. Open the system created diagram contained in the «profile» package.

2. Create a Metaclass element by dragging the Metaclass tool from the Profile Toolbox. This
will bring up a dialog box to select the type of element that is to be created.

For a requirement select the Requirement element type.
4. Press OK.
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The metaclass will appear as shown below.

«metaclass»
Requirement

To define where the tagged values will be included in the profile:
1. Drag the Stereotype tool, from the Profiles toolbox, onto the diagram.

2. Inthe Properties dialog box, select the Name field. Type in your preferred name for the
element in the new toolbox, i.e. ‘SystemRequirement’.

Press OK in the Properties dialog.

4. From the Profile toolbox click on the Extension connector, select the new stereotype
element ‘SystemRequirement’ and drag the mouse to the requirement metaclass. This
should create an extension connector between these two elements.

Below is a view of the elements and connection created.
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«metaclass»
Requirement

«extends»

SystemRequirement g}

To add the tagged values:
1. Select the stereotype (i.e. ‘SystemRequirement’)
2. From the context menu, select Attributes
3. Inthe Attributes dialog box, add as a new entry in the Name field for each of the tagged
values created above, you want included in this requirement element.

Below is an example of the above ‘SystemRequirement’ populated with some of the tagged values
defined in Figure 20: Tagged values definition window.

«metaclass»
Requirement

¢

«extends»

SystemRequirement @3

Required By:

Review Completed:
Review Status:
Reviewer:

Reviewer Comments:
Risk Status:
RiskTypes:

Note: In the case of creating simple string or Boolean tagged values, these do
not need to defined in the tagged values definition, but can be entered directly
in the attributes of the ‘SystemRequirement” element.

Any number of these definitions can be set up in one profile. Each stereotype element would need to
have a unigue name.

Below is an example of the definition of two different requirements.
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System Requirements Non Functional Requirements

«metaclass»
Requirement

«metaclass»
Requirement

«extends» «extends»
SystemRequirement @3
- Requirement-NonFunctional @3
Required By:
Review Completed: - Cost Involved:
Review Status: - Requested By:
Reviewer: - Risk
Reviewer Comments: - Risk Status:
Risk Status: - Validated:
RiskTypes:

To set up the new requirements to be viewed in the Toolbox:
1. Select the «profile» package.
Right-click, and from the context menu, select Save Package to UML Profile.
Set the filename to save the XMl file.
Select Save.
Open the Resources view.

From the resources tree, select UML Profiles.

N oo g b~ DN

Right-click and from the context menu, select Import Profile.

A new toolbox with the name of your profile package will be added to Toolbox | More Tools. Now you
can create requirement elements in any package by dragging these from the toolbox.
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