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Abstract

SPEARMINT™ is a process modeling tool that supports the efficient capture,
and documentation, as well as the maintenance and analysis of the resulting
software process models. It supports graphical representations of process mod-
els, contains tailorable concepts for the definition and maintenance of role-
oriented and personalized views, and provides interactive, direct-manipulative
and hypermedia-integrated user interfaces. SPEARMINT™ integrates closely
with a generator that can generate web-based handbooks as well as page-
based handbooks of the process.

This user manual explains how to use the SPEARMINT™ tool to create software
process models and generate Electronic Process Guides (EPGs). Additionally, it
sketches the underlying concepts.

Keywords: Software Process Model, Process Documentation, Process Definition, Software
Process Views, Process Engineering, Process Modeling Tool, Process Improve-
ment, SPEARMINT™. Electronic Process Guide, Process Handbook.
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Introduction

1 Introduction

Understanding software development processes is the basis for effective soft-
ware process improvement. One key instrument to process understanding and
communication is the explicit description of the processes and their representa-
tion by a software process model. However, real-world processes and their
models are complex. To deal with this complexity, adequate tool support is
necessary.

1.1 Scope of Tool and Document

A process modeling tool that was especially designed to deal with this type of
complexity is the SPEARMINT™ /EPG tool set. The tool set consists of two com-
ponents. The modeling environment SPEARMINT™ (Software Process Elicita-
tion, Analysis, Review and Modeling in an Integrated Environment) assists a
process engineer in creating and maintaining process models. The second com-
ponent is a generator to create EPGs (= Electronic Process Guides), which are
hypertext process handbooks that provide navigation facilities to support proc-
ess performers during process execution.

An outstanding feature of SPEARMINT™ /EPG is that the tool allows for effi-
cient modeling of different views of the process model. A view is a subset of
the process model, focusing on specific aspects, for instance product flow, or
processes relevant for a certain role (e. g., QualityReviewer, Designer). Different
views may use different representation mechanisms. The concept of views is
shown in Fig. 1.1. The views are kept consistent by SPEARMINT™ . A view can
be seen as a filter for information: Using different views on the process model,
a Process Engineer can focus on exactly those aspects of the process that are
relevant for his current task, while information that is not needed for this task is
not shown. Thus, the complexity of process models can be largely reduced.

This document describes the usage of the SPEARMINT™ /EPG tool. The report
assumes that the reader is familiar with fundamental software process model-
ing concepts.

Copyright © Fraunhofer IESE 2002 1
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Figure 1.1

o+ 5 %’\ entire process ﬁ D\‘O view

O model ?sff/ O
/ O
$ %/ ~O

Complexity reduction with the SPEARMINT™ view concept

1.2 Structure of Document

This document is structured as follows. The next chapter introduces the basic
concepts of SPEARMINT™ | such as activities, artifacts, roles, tools, and their
relations. Additionally, the structure of a SPEARMINT™ database and the view
concept implemented in the SPEARMINT™ tool are described.

Chapter 3 is a tutorial guide taking the user through his first steps of working
in SPEARMINT™ | This section can also function as a quick reference guide to
basic questions such as how to create a new product flow graph or how to
generate an EPG, etc.

Chapter 4 introduces the SPEARMINT™ user interface. The basic functionality
is explained and the user interfaces of different standard views are introduced.
The functionality of the various SPEARMINT™ menus are explained, i.e., the
various context and background menus.

Chapter 5 describes the different views of SPEARMINT™ and how to edit the
process model. It explains the special focus of each predefined view in SPEAR-
MINT™ and what it displays. It also gives an account of the user-defined
views.

Chapter 6 explains the methodological consistency rules of SPEARMINT™ op-
erates and shows some examples.

Copyright © Fraunhofer IESE 2002
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Chapter 7 describes the usage of the generator for the EPG. It also describes
how to change the configuration to fit the user’s needs.

1.3 Literature

The following literature provides further information about SPEARMINT™ /EPG
from a research-oriented point of view.

Richard Webby, Ulrike Becker. “Towards a Logical Schema Integrating Software
Process Modelling and Software Measurement.” In Process Modelling and Em-
pirical Studies of Software Evolution. ICSE'97 Workshop, pages 84-88, 1997.

Marc |.Kellner, Ulrike Becker-Kornstaedt, William E. Riddle, Jennifer Tomal,
Martin Verlage. “Process Guides. Effective Guidance for Process Participants.”
In Proceedings of the Fifth International Conference on the Software Process,
ICSP'98, pages 11-25, 1998.

Ulrike Becker-Kornstaedt, Dirk Hamann, Ralf Kempkens, Peter Rsch, Martin
Verlage, Richard Webby, and Jorg Zettel. “Support for the process engineer:
The SPEARMINT approach to software process definition and process guid-
ance.” In Matthias Jarke and Andreas Oberweis, editors, Advanced Information
Systems Engineering: 11th International Conference, CAISE’99, Heidelberg,
Germany, June 14-18, 1999, Proceedings, number 1626 in Lecture Notes in
Computer Science, pages 119-133. Springer-Verlag, 1999.

Ulrike Becker-Kornstaedt, Holger Neu, and Gunther Hirche. Software Process
Technology Transfer: Using a Formal Process Notation to Capture a Software
Process in Industry. In Vincenzo Ambriola, editor, Software Process Technology:
8th European Workshop, EWSPT 2001, Witten, Germany, June 19-21, 2001,
Proceedings, number 2077 in Lecture Notes on Computer Science, pages 63—
76, Springer 2001.

Louise Scott, Lucila Carvalho, Ross Jeffery, and John D'Ambra. An evaluation of
the SPEARMINT approach to software process modelling. In Vincenzo Ambriola,
editor, Software Process Technology: 8th European Workshop, EWSPT 2001,
Witten, Germany, June 19-21, 2001, Proceedings, number 2077 in Lecture
Notes on Computer Science, pages 77-89. Springer, 2001.
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2 Basic Concepts

2.1 SPEARMINT™ Process Model Structure

SPEARMINT™ process models can be associated with several views. These
views are the visual representations of parts of the process model. Process Ele-
ments in the views refer to the process elements in the model. Therefore, any
change to a process element in some view causes a change in the process
model, and becomes immediately visible in any other view in which this process
element is visible. SPEARMINT™ offers predefined view types as well as views
that can be defined by the user.

Multiple process models can be aggregated in a project and a set of projects
can be stored in a SPEARMINT™ database (having the extension .spm).

SPEARMINT™ uses the following symbols:

e SPEARMINT™ file: [
e Project: 5]
¥

e Process model:
e View: | (predefined view)

?_LE (user-defined process view)

The structure of a SPEARMINT™ database:

View 1.1.1
Process Model 1.1 View 1.1.2
PFOJGCt 1 View 1.2.1
Process Model 1.2 View 1.2.2

Database
View 2.1.1
Process Model 2.1 View 2.1.2

Project 2
View 2.2.1
Process Model 2.2 View 2.2.2

Figure 2.1 Spearmint database structure

4 Copyright © Fraunhofer IESE 2002



Basic Concepts

2.2 SPEARMINT™ Entities

SPEARMINT™ uses a graphical notation to document processes. For the nota-
tion, icons were selected that are intuitively understandable. SPEARMINT™ has
the following four entity types:

Entity Icon View that can contain the entity

e Activities O activities view, product flow refinement,
product flow graph, control flow refine-
ment, control flow graph, process view

e Artifacts artifacts view, product flow graph, process
view

e Roles g roles view, process view

e Tools ﬁ tools view, process view

2.3 SPEARMINT™ Attributes

The characteristics of SPEARMINT™ entities can be described using attributes
(e.g., duration of a design activity, number of defects of a code document, ex-
perience level of a tester). SPEARMINT™ provides default attributes as shown

in Fig 2.2

Default Attributes ; - x|
Default Attributes : rDescription
ExitCriteria -|| Describes what needs to be accomplished
Size :|| befare the activity can be considered to be
Effart o completed.
Desctiption dl

New ... Modify ... Delete
Close
Figure 2.2 Default attributes

Copyright © Fraunhofer IESE 2002 5
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The importance of the default attributes is their generality. The attributes de-
fined here will be attached automatically to each entity created afterwards.

An individual definition of your own attributes is allowed by SPEARMINT™ .
Each attribute has a name, a description, a value and a content type. Attributes
are displayed in the properties view of the model.

* Properties View: specify_reguirements
(General | Attributes |
Description : Narme
Effort | |Description
| Type
|| Unformatted Text v
Modify ...
Add Remove
Fig 2.3 Attributes defined by the user

2.4 SPEARMINT™ View Concept

SPEARMINT™ provides different view types for accessing and editing the in-
formation in your process model. Views usually show only a part of the whole
process model. They ensure that you see only the information you need for
your immediate task.

In SPEARMINT™ there are six predefined views for each process model. These
show all the information of a particular kind and their content is automatically
determined according to what they show:

e Activities View lists activities only and allows a display of
their hierarchical structure

e Artifacts View lists artifacts only and allows a display of
their hierarchical structure

e Roles View lists roles only

e Tools View lists tools only

6 Copyright © Fraunhofer IESE 2002
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Basic Concepts

e Product Flow View lists the product flow graphs (which model
the product flow among activities and arti-
facts) and activities hierarchically

e Control Flow View lists the control flow graphs (which model
the control flow among activities) and activi-
ties hierarchically

Other views can be defined by the user. In this case, the user can choose which
information is displayed in the view:

e Process View for modeling resource allocation relation-
ships that specify roles and tools involved in
a process by assigning them to specific ac-
tivities ( see figure 2.4)

0 Do.it.Process: Role Allocation 577 5 s s i s s i i i i s o f E
s]2[<]e] [a] fws~ [PLRM (@ =] FE
O
e
— Reguirements Create System Reguirements
% Engineer Requirgments Docurngntation
Bl : ¥
Vi | !
= | =.
s H !
i Y
-------------- =
Mame Create Systerm
Cunvemmr/ De‘ign
Customer %
Designer
IPI:

Process view

e Hypertext View for viewing the model in a browser by load-
ing the URL in a web browser ( see figure
2.5)

Copyright © Fraunhofer IESE 2002 7



Basic Concepts

Fig 2.5

#: Spearmint Web-based Guidebook - Netscape
FEile Edit “iew Go Communicator Help

“‘ﬁ SPEARMINT Web-based Guidebook

N Software Process Elicitation, Analysis, Review, and Measurernent in an Integrated Modeling Ervironment
)

Shaow me in Spearmint I

Project ssp

Elements of view HITP-View

* Implementation

* Reguirement Analysis
= Benutzeranforderunge
= Funktionale

Anforderungen
= Nichtfunktionale

Attributes:

Mo attributes defined

O Activity Requirement Analysis

Activities Description:
* Analysis Analysing the Requirements of a new System
* Design

anforderungen
i Component Of:
Artifacts
. -none- (top level)
* Analysis Documents

* Design Docurments

* Program Docurnentation
* Reguirements Document

Contains:

+ Benutzeranforderunge
+ Funktionale Anfarderungen

Roles « Nichtfunktionale anforderungen

* Programmer

+ Reguirements Engineer productiow

* Systern Analyst
+ Systern Designer

Tools

Consumed products: -none- |Produced products:

* Reguirements Document

* IDE Involved Roles:

* UML Tool
* VWordprocessaor

» Reguirements Engineer

Used Resources:

* VWordprocessor

This page has heen generated on 10:15, 12, April 2000 by Speatmint(t).

== |Document Done

S0 9 ep @ 2

Hypertext view

e Properties View

for giving additional information about a

specific entity, e.g., defining attributes ( see
Fig 2.3).

In either case, the information in any view is always consistent with the infor-
mation in the process model. If some information is changed in one view (e.g.,
changing a name, deleting an activity), the change is immediately reflected in

all views that show this element.

Copyright © Fraunhofer IESE 2002
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3 First Steps

3.1 Building a New Model

In this section, an example process model will be created from scratch. The ex-
ample can be used as an introductory tutorial. Guidance on how to model a
process with the different predefined and user-defined views will be given.

3.1.1 Creating a New Database

¢ SPEARMINT™ will automatically load the database that was opened last
when started.

e Close this database with the main file menu by choosing the option ‘Close’.

\%Spealminl 5. 1demo [_[O]x]
Window Tools Help

Hew CHrl-N

Open Cil-0

Save Cirl-§

Save As ...

Import ... Cirl-

Export ... Chl-E

1 Chappl..iTest.spm

2 Clapp...Beispiel- Model.spm
3 Chappl.iTutorial1.spm

4 Chappl.xp.spm

Exzit Cirl-0
J=* SystemDeveloping.spm Ready

Figure 3.1 Closing a database

e To create a new file, use the main file menu by choosing the option ‘New’,
which will only be activated when no database is opened.

E%Spealminl 5. 1demo [_[O]x]
= Window Tools Help

Open Ctrl-0

Close [=URTT A

Save Cirl-&

Save As ...

Import ... -1

Export ... Chl-E

1 ClappL.iTest.spm

2 Clappl... Beispiel-Model.spm
3 Cappl..Tutorial1.spm

4 ChapplL..xp.spm

Exit crl-Q
= Reaty

Figure 3.2 Opening a new database

Copyright © Fraunhofer IESE 2002
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¢ The dialog ‘Create Database’ will pop up. Chose a folder by double clicking,
enter the file name ‘IESE-Process-Repository’ and click ‘Create’.

[E3 Create Database
Lookin: | ] demo ~| =] [#] = s
D sed.spm
D Hp.Spm
File name: |IESE-Process-Repositow | Create
Files of tyne: | Spearmint Database (SPM) -| | Cancel |
Figure 3.3 Creating a new database

3.1.2 Creating a New Project

A new database has been created in SPEARMINT™ | which will now be seen in
the database explorer that is the left-hand panel of the main window. To create
a new project

¢ Use the popup menu by clicking with the right mouse button on the data-
base named ‘|ESE-Process-Repository.spm’

e Choose the option ‘New Project’.

¢ Enter the project name ‘Embedded Software Development’.

E‘%Spealminl 51 [ [O] x|
File Window Tools Help

B |H] e

= IESE-FProcess-Repaositary.spm :

Plugins ]

Paste Copy

Rename

Properties

|9: IESE-Process-Repository.... Feady

Figure 3.4 Creating a new project

10 Copyright © Fraunhofer IESE 2002
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3.1.3 Creating a New Process Model

A new process model is created in the same way.

o Use the popup menu of the project by clicking with the right mouse button
on the project name ‘Embedded Software Development’ in the left-hand
panel of the main window

e Choose the option ‘New Process Model’.

E;g Spearmint 5.1demo M=
File Window Tools Help
']
EIFCHEIE
@ =) IESE Process Repository.spm
=] |Embedded Software Devel
Plugins »
Import ...
Export ...
Copy ! Mark
Paste Copy
Paste Object
Delete
=t IESE Process Repository.... a
I P v E Rename

Figure 3.5 Creating a new process model

e Enter the process model name ‘Do-it-Process’ and hit the return key.

e The process model has now been created, and by clicking on the node be-
side the model name, the six predefined views can be seen in the database

explorer.
{»;g Spearmint 5.1 =1
File Window Tools Help
REEEEE

@ =) IESE Process Repository. spm E
@ 5 Embedded Sofware Development |
@ $ Do-it-Process
[ Activities
[ Artifacts
A roles
A Tools
1 Product Flows
1 control Flows

|E* IESE Process Repository.... Ready

Figure 3.6 Structure of the SPEARMINT™ database

Copyright © Fraunhofer IESE 2002 1 1
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3.2  Setting Up the Project Attribute Profiles

The project IESE Process Repository could have several process models. Each of
these process models could have a fixed set of attributes which could be ap-
plied to all of its entities. This attributes are set using the option attribute pro-
files as follows

¢ Right click the IESE Process Repository node

o Select the attribute profiles option

<. SPEARMINT 6.0

File Window Tools Help

CNEENE

@ = Tutorigllne =aes
? 5 Ei Hew Project el

? % Ppugins 3

Import ...
Export ...

Transform ...

Properties

Fig 3.7 Set attribute profiles

e Click on new to create the set of attribute profiles which could be applied to
one or several process models

¢ Name the attribute profiles as “Tutorial” and set its description as ““Set of at-
tributes for the model”

¢ Modify the attribute profiles for the Tutorial set by clicking the modify but-
ton

¢ Click on the button attributes to add or modify predefined attributes
¢ Click on the button new to add the predefined attribute

¢ Set the following fields in the window “New default attribute”

12 Copyright © Fraunhofer IESE 2002



Fig 3.8

o Name: Enter “Description™

First Steps

o Implicit feature of: Select any entity which, means that roles, tools,
activities, and artifacts will have at least a description

o Type: Select Unformatted text and enter ““Short explanation of the en-
tity””. Unformatted text means that the value of the attribute will be
edited as normal text. Other ways to edit values are: Formatted Text (
HTML editor ), Changes ( Special table which introduces the version
values of the attribute ), and Choice ( Option list with specific values ).

o Description: Enter “Short explanation of the entity”

Attribute Profiles

Attribute Profiles

Tutarial

~Description

:| Set of atttibutes for the madeal

| New .. || Moy ... || Delete |

1 Modify Attribute Profile

Name
|Tut0 1] I| |

Description

Set of attributes for the model

| Close ||

Export || Import |

| Okay || Cancel || Attributes .. |

Default Attributes

- a

i New Default Attribute

~Description

Implicit feature of: | amy Entity |
Name

[Description |
Type

| New ... ||_Modify... || Delete |

[

Step by step default attribute creation

|Unfurmatted Text '" Values ... |

Description
Short explanation of the entity

Okay Cancel

o Select from the pop up menu of the process model the option “attribute

profiles™

e Check Tutorial and activate the definition you have just set.

Copyright © Fraunhofer IESE 2002
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9 § Do-itProg

=1 ctivit| I

™ Artifac]  Plugins

CIRoles|  check Consistency ..

% 'PI'?; ésu Extract View ...

™ contrq  Minimize ...
Import ...
Export ...
Generate
Transform ...
Copy | Mark
Paste Copy
Delete
Renarme
Properties

Inconsistencies

Fig 3.9 Activate the attribute profile

3.3  Adding Basic Entities

There is a specific view for each of the four SPEARMINT™ entities. New enti-
ties can be added in these views. There are other ways of adding new entities
in the flow views, process views, and graphs.

3.3.1 Adding Activities

e Open the activities view window by double clicking ‘Activities’ in the data-
base explorer.

e Now click with the right mouse button anywhere in this window and the
background context menu will pop up.

e Choose the option ‘New Activity’.

14 Copyright © Fraunhofer IESE 2002
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[™] Do-it-Process: Activities | o &' 5 [T Dot Process: Actvties _ o B E
5| ]z
¢ [Eno_names|
Paste Copy
Save Image ...
Figure 3.10 Creating a new activity

¢ A delayed double click allows to rename the activity.

e Itis also possible to use the popup menu of the specific activity by right-
clicking with the mouse on the activity for the context menu of this item and
choosing the option ‘Rename’.

o Create the following activities and note that they are automatically listed in
alphabetical order:

I =] Do-it-Process: Activities o @ [#
=

C) Create Systerm Components
¢ Create System Design

(:) Create Systerm Requirements
¢ Initiate Project

¢ Integrate System

¢h validate System

Figure 3.11 The activities view
3.3.2 Adding Artifacts

Artifacts can be created in the same way:

e Open the artifacts view window by double clicking ‘Artifacts’ in the view
manager.

e Now click with the right mouse button anywhere in this window for the
background context menu to pop up.

e Choose the option ‘New Artifact’.

Copyright © Fraunhofer IESE 2002
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—
I 1 Do-it-Process: Artifacts & & [ I [~ Do-it-Process: Artifacts o @ [

_ Development Guidelines
Dormain Knowledge
Copy ! Mark Executable Component
Paste Copy Executable Svs_tem
) Marre Conventions
Paste Object Reguirements Documentation

Delete Software System Documentation
SW Component Documentation

Save Image ...

Figure 3.12 Creating new artifacts

e A delayed double click allows to rename the artifact.
e Again, it is also possible to use the popup menu of the specific artifact.

e Create the artifacts listed above.
3.3.3 Adding Roles and Tools

The Roles and Tools are non-hierarchical views merely listing the objects.

¢ Open the roles (tools) view window by double clicking ‘Roles’ (‘Tools’) in the
view manager.

¢ Now click with the right mouse button anywhere in this window for the
background context menu to pop up.

e Choose the option ‘New Role’ (‘New Tool’):

I | Do-it-Process: Roles o &' [ ] Do-it-Process: Roles o &[]
S| ke =

¥ Ccustomer
¥ Dornain Expert

Copy / Mark ¥ Programmer

Paste Copy ¥ Requirerments Engineer

Delete § System Integration Endineer
¥ Tester

Save Image ...

Figure 3.13 Creating new roles

e A delayed double click allows to rename the role (tool).

16 Copyright © Fraunhofer IESE 2002
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e Again, it is also possible to use the popup menu of the specific role (tool).

e Try to create the roles listed above.
3.4  Working with a Product Flow View

The product flow view hierarchically lists the product flow graphs. The product
flow graphs model the product flow between activities and artifacts.

3.4.1 Modeling a Product Flow Graph

¢ Open the product flows window by double clicking ‘Product Flows’ in the
database explorer
o Notice that the activities have been included into this view automatically.

e Create a new product flow graph by using the background popup menu and
choosing the option ‘New Product Flow Graph’:

= i |

I [~ Do-it-Process: Product Flows

&[]

(!) Create Systern Components

¢h Create System Design i
™ Create Systerm Reguirernen New Activity
) Initiate Project

™ Integrate System
¢h validate System

Paste Object

Save Image ...
e —

Figure 3.14 Creating a new product flow graph
e A delayed double click allows to rename the graph ‘General View’:

| Do-it-Process: Product Flows & [

S| k2

(t) Create Systerm Components
" Create Systern Design

(f) Create Systerm Requirements
General View

& Initiate Project

M Integrate System

¢ validate System

Figure 3.15 A product flow graph in the product flow view

Copyright © Fraunhofer IESE 2002 17
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Figure 3.16

Figure 3.17

18

In order to include the activities into the graph they have to be moved:

e Mark the activities by holding the key Strg or Shift while clicking on each

activity.

¢ Right click the marked activities for the context menu to pop up and choose
the option ‘Copy/Mark’:

= Do-it-Process: Product Flows o @ [#

S| ke

(:) Create System Corpeonoste ,
™ Create Systern Des
" Create Systern Req

General View
¢ Initiate Project

¢ Integrate System
¢h validate System

Delete

Copy / Mark option on the context popup menu

¢ Now mark the product flow graph

e Bring up its context menu by using the right mouse button and choose the
option ‘Paste Object’.

I ] Do-it-Process: Product Flows - o &' [

S| (ke

C) Create Systerm Components
¢ Create System Design
(:) Create Systerm Requirements

General Viey
¢ Initiate Proje
¢ Integrate Syg

Show
Hew Activity

¢h validate Sys

Copy / Mark

Past Object option on the context popup menu

¢ The activities will now be included in the graph (which is also reflected by
the hierarchy in the product flow view).

e Double click the product flow graph ‘General View’ to open it. The activities
can easily be positioned by dragging them with the mouse:

Copyright © Fraunhofer IESE 2002



First Steps

—
= Doit-Process: General View el H

overon || [1005 || [P B[] [ < (o] [l 2] %)

X o
o

Initiate Project

S

Create System
Requirements

S

Create System
Design

U7 |

Walidate System

Integrate Systerm

Create System
Components

4]

|»

Figure 3.18 Activities in a product flow graph

Something to remember: If you have selected ‘Paste Copy’ instead of ‘Paste
Object’ then you have created a copy of the objects. If you want to delete these
copies from the model, open the activities view, select them and delete them.

(:) Create Systermn Component
(:) Create Systermn Component
™ Create System Design

¢ Create System Design

C) Create System Reguirements
C) Create System Reguirements
M Initiate Project
™ Initiate Proiect
. Confirm Delete

Do you really want to delete 6 objects?

= Yes| | | Mo e

Fig 3.19 Duplicated activities

e ‘Copy/Mark’ the artifacts in the artifacts view

¢ Include them with ‘Paste Object’ into the graph:
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Figure 3.20

Fig 3.21

20

N

[~ Do-it-Process: General iew

Ix
&

—
& E

oot | & o0 [ =] B BIFT g T[] (o] & ve]

[~ Doit-Process: artifacts ¥/ o & [

NI ErEd

8|~

Developmel e
Domaining Mew Sub-Artifact
Executahle
Executable 5
Mame Konvg
Requireren | 251e Dhect
Soware Sy Delete

W Compo

Paste Copy

Rename

Properties

4

&

Initiate Project

Create System
Requirements

Create System
Design

&

Create Systemn
Components

Including entities into the product flow graph

Refine Product Fows

»

Copy | Mark
Paste Copy

Exclude

Delete

Select all
Select all Nodes

[T Toggle Grid
[J Snap Nodes

Snap & Grid ...
Alignment/Distribution ...

ystem

Save Image ...

Inconsistencies

L]

Something to remember: If you have selected ‘Paste Copy’ instead of ‘Paste
Object’ then you have to go to the artifacts view and delete the duplicated arti-

facts.

Domain knowledge
Domain knowledie
Executable Component
Executable Component
Executable System
Executable System
MHame Conventions

+i. Confirm Delete

Development Guidelines
Development Guidelines

E Do wou really want to delete 8 objects?

Ho

|Zk Tutoriallnc.spm
Duplicated artifact

Ready

e To work on any object in the graph, the ‘Select Objects’ button of the verti-
cal tool bar has to be activated. Arrange the objects in the graph by drag-

ging them into position with the mouse.
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e Now activate the button ‘Link Objects’ in the vertical tool bar

-
—
1 e Add links by clicking an object, holding the left mouse button and moving
the mouse to the object that you wish to link it to.
e To create a modifying link, repeat this procedure in both directions. The
graph should look similar to the following:
7] Do-it-Process: General \iew
[rorarent [ oo [ - |2 5] [0y |55 ol 2 [%2]
k ,—"".o.‘lq-k%_“‘l
O f\,-— Initiate Project i
Dornain e |
Knowledge -‘-hto '
§ Create System ! . bl
{Requirements ! ’/' X;:;Eame
e i 7
| B |
o ' . . :
G- - !
c Namte N Requirements Validate System |
prvemons s Documentation ( ‘ \ |
“\ . ! \ :
“ | /// i \\\ *
AY : \ 0
! =
O“ “““ - : ‘ ),-—"’ Integrate Systarn
Create System Software System : » - ‘
Design (Documentation (’11_/)’ Exacutable :
/," ‘,-—" ' Component '
r P | |
o !
——————————— J.-Od ————————————————— 1-4————————————————————'
Developement Create System SV Component
Guidelines Carmpanents Documentation z
[ [ v
Figure 3.22 The completed product flow graph.

3.4.2 Modeling a Product Flow Refinement Graph

To create a refined view of any specific activity
e Go to the product flow view
¢ Right click that activity for the context menu to pop up

e Choose the option ‘New Product Flow Refinement’. Here the activity ‘Create
System Requirements’ is going to be refined:
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Figure 3.23

Figure 3.24

22

l [~ Do-it-Process: Product Flows

&/

] General View

C) Create SBysterm Components
¢ Create Systern Desig

™ Create & i
& Initiate P

¢ Integrate
& validate § 0N/ Mark
Delete
Rename
Properties
Inconsistencies 3

Creating a new product flow refinement

¢ The refinement graph of the activity will automatically be named after the
activity.

¢ Open the still empty graph with a double click.

e Activate the ‘Add Activity’ button on the vertical tool bar of the graph to
add new activities by clicking once on the graph for each new activity to be
added.

the product flows view as subactivities:

Iﬁ Do-it-Process: Create Systemn Reguirements

=7 B

1 |m|o >

[Parent: Create System Requirements =] [~ Do-it-Process: Product Flows

S

8%

Create Customer

Requirements o
Create Developer
o Reqguirements
Create
Traceahility Matrix

o ‘erify System
Reqguirements
Create Test
Cages

@ General View
O Create Systern Components
) Create System Design
9 (!) Create Systern Requirements
? Create Systern Requirernents

th Create Test Cazes
" Create Traceahility Matrix

) Initiate Project
) Intagrate Systam

O Walidate System

(b Create Customer Reguirements
O Create Developer Requirements

h verify Systern Requirements

—
ol |

Product flow view and product flow refinement graph

The new activities will automatically be shown in the hierarchical structure of

The activities can be moved outside a Refined product flow graph as follows:

e Select the activity “Create Test Cases”

¢ Right click that activity for the context menu to pop up

e Select Copy/Mark
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e Select the “General View” node in the Product Flow View
e Select Paste/Object

e The activity is taken outside the Refined product flow graph and outside the
activity Create System Requirements as shown

) Create Test Cases
c] General Wiew
¢ Create System Component
" Create Systermn Design
L (:) Create System Requirements
@ Create Systern Requirements
¢h Create Customer Requirements
(:) Create Developer Requirements
¢h Create Traceahility Matrix
ﬁ) Yarify Systems Reguirements
¢ [Create Test Cases|
¢ Initiate Project
¢ Integrate System
h validate System

|E§EI: Tutoriallnc.spm heauy

Fig 3.25 Activity has been moved outside the Product Flow Refined graph
e Move back the activity “Create Test Cases” into the Product Flow Refined
graph “Create System Requirements”.

The product flow refinement graph of this activity will also include artifacts that
are subartifacts of those already modeled. To add subartifacts

e Open the artifacts view

¢ Click the specific artifact with the right mouse button for the context menu
to pop up and choose the option ‘New Subartifact’.

e Here the artifacts ‘Domain Knowledge’ and ‘Requirements Documentation’
have been substructured:
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Figure 3.26

24

I [~ Do-it-Process: Artifacts

I [~ Do-it-Process: Artifacts

g [E

S| |2

=

Developement Guidelines
Dorrain Knowledge

Executahl

Executanl

Marne Co Copy [ Mark

Raguirerr

Sofware {  paste Object

S\ Compg

Delete
Rename
Properties
Inconsistencies »

Developement Guidelines
@ Domain Knowledge
Reference Knowledge
System Erwiroment
Executahle Component
Executable Systern
Name Corventions
@ Requirements Documentation
Customer Requirements
Developer Reugirements
Requirements Specification
Traceahility Matrix Requirements
walidation Docurnent
wetification Docurnent
Software System Documentation
S Component Documentation

Creating Subartifacts

Use the option ‘Copy/Mark’ in the context menu of the artifacts to mark the
newly added subartifacts as well as the artifact ‘Name Conventions’. Use the
option ‘Paste Object’ on the background popup menu of the target graph to
include them into graph. (see Figure 3.16)

Arrange the objects and link them using the toolbar and the mouse. The prod-
uct flow refinement of the activity ‘Create System Requirements’ is shown be-

low:
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|~ Do-it-Process: Create System Reguirements
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Product flow refinement graph of the activity ‘Create System Requirements’

3.5 Working with a Control Flow View

The control flow view hierarchically lists the control flow graphs. The control

flow graphs model the control flow among activities.

3.5.1 Modeling a Control Flow Graph

Opening the control flow view by double clicking ‘Control Flows’ in the data-

base explorer, you will find that all activities have automatically been included

in this view.

To create a general control flow graph

¢ Use the background popup menu of the control flow view, choose the op-

tion ‘New Control Flow Graph’
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Figure 3.28

Figure 3.29

e Name it ‘General Control Flow Graph’.

=] Do-it-Process: Control Flow

= = (N ES|

&

¢ Create System
¢ Create System
@ (h Create System
) Initiate Project

Campanents

Design T OEDE

¢ Integrate System
¢ validate System

Save Image ...

Background popup menu of the control flow view

e To include the activities into the graph, use the option "Mark/Copy’ on the
context menu of the activities

e ‘Paste Objects’ on the context menu of the graph.

™™ Do-it-Process: Control

Flows -

7 a'd E I [~ Do-it-Process: Control Flows

Bl

B

¢ Create System Desi

Genaral Contral Flo
¢ Initiate Project

¢ Integrate System
h Validate System

¢ Create System Companents

@ (b Create System Reuﬁ

Delete

(b Create Systern Components

(b Create Systern Desigh

@ O Create Systern Requirerments

General Contral Flow G
@ Initiate Project
 Integrate System

* validate System

anh

Show
HNew Activity

Copy / Mark
Paste Copy

Delete

Rename

Moving entities within the control flow view

Now the control flow graph can be opened by double click and modeled.

3.5.2 Modeling a Control Flow Refinement Graph

26

After creation of the subactivities of the main activity ‘Create System Require-
ments’, a control flow refinement graph is automatically created into the hier-
archical order of the control flow view including all subactivities. The refine-
ment graphs are automatically named after their main activity:
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[7] Do-it-Process: Control Flows ;

=l

L General Contral Flow Graph
(f) Create System Components
¢ Create Systern Design
L (!) Create System Reguirements
@ [Ed [Create System Requirements|
¢h Initiate Project
¢ Integrate System
h validate Systern

Figure 3.30 Control flow view

e Open the refinement graph ‘Create System Requirements’ by double click-

ing. The subactivities have been included into the graph automatically.

o Activate the ‘Link Objects’ button on the tool bar and link the objects

= Do-it-Process: Create System Requirements
Parent: Create System Requirements | & ﬁ]
Create Customer
O Requirements
=
— Create Test
T / Case:
Create Developer
Requirements
Create Traceability
Matrix
Verify Systemns
Requirements
K
Fig 3.31 Basic control flow

The control flow can represent activities in parallel. This is done using the
join/split states.

To link an activity to more than one other activity, join/split states have to be
CD‘ used to add a join/split state

Copyright © Fraunhofer IESE 2002

Activate the ‘JoinSplitState’ button on the vertical tool bar
Click once in the working area of the graph to include a new state

To change the status of the joint/split label, right click the label and choose
the option ‘Set Split’ and then ‘And’.

Change the diagram to look now as follows:
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Figure 3.32

28

[~ Do-it-Process: Create System Requirements -

| Parent: Create System Requirements @ |1l]l]% |v| |,®H,e‘|gﬁ‘ |ﬁ"{:}| ‘-ﬂ-l]-”::;q ||}|]-|]|| §'|

o

Create Developer
irerments

&

Create Customer
Reguirements

:

elo ~|

o ¢

Create Test Create
Cases Traceabhility Matrix

&

“erify System
Requirements

[4]

Control flow refinement graph
The Set split option represents a state, which is succeeded by more than one
activity

The right half of the split/joint symbol is used here to indicate that the control
flow of the activity ‘Create System Requirements’ is split.

To be more precise, the control flow divides itself in two branches. One goes to
the activity ‘Create Developer Requirements’ and the other to the activity ‘Cre-
ate Test Cases’.

The AND option states that the activity ‘Create Traceability Matrix’ can not be
done before the previous ‘Create Test Cases’ and ‘Create Developer Require-
ments' are executed.

e Set a join option and change the diagram to look now as follows:
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S

O

Create Customer Create Developer
Requirements Requirements
Create Test Create Traceability

Cases I atrix

S

Verify Systems
Reguirements

Fig 3.33 Control flow graph with split and join states

The Set join option represents a state, which is preceded by more than one ac-
tivity.

Here, the control flow unifies itself into one branch. The AND option states that
the activity ‘Verify Systems Requirements’ can be executed if and only if the ac-
tivities ‘Create Test Cases’ and ‘Create Traceability Matrix’ were executed.

The following are the meanings for the AND, OR, XOR and NIL options.

¢ AND: It means that at least two activities have to be performed before or af-
ter the new state

¢ OR: It means that any activity of at least two activities could be performed
before or after the new state.

e XOR: It means that exactly one out of a group of several activities could be
performed before or after the new state.

e NIL: It means that no activity is involved.

3.6 Working with a Process View

The process view is a user-defined view and thus the user can determine what
the view is going to show.

e To create a new process view, use the process model popup menu in the
database explorer and choose the option ‘New View’ and ‘Process’.

¢ Name the new process view ‘Role Allocation’:

Copyright © Fraunhofer IESE 2002
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Figure 3.34

Figure 3.35

30

J]

F
¥
-

[ Spearmint 5.1demo [_ O[]
File Window Tools Help
B [ ]

@ £ SystemDeveloping.spm :

™ Activitig
[ Artifact
™ Roles

E Tonls Extract \iew ...
= Produy  Minimize ...

A cortra Generate EPG ...
Generate handbook ...
Check Consistency ...

Import ...
IEB: SystemDeveloping.s

Export ...

Plugins

rocess model popup menu

¢ Open the activities view and the new process view.

o Select the activities ‘Create System Requirements’ and ‘Create System De-
sign’

¢ Include them into the new view by using the ‘Include selected’ button on the
horizontal tool bar:

d B
d B

) Creste Systerm Components
¢ Create System Design
@ ¢h Create System Reguirernents|
¢ Initiate Project
¢ Integrate Systemn
¢ validate System

Create System

N
_Requirements_
k3
Y
=3
—

Create Systemn
Design

[«]

Including basic entities into a process view

e Select the activity ‘Create Design system’ and use the ‘Include neighbors’
button on the horizontal tool bar to include all entities this activity is linked
to in other views (that is as long as the user-defined process view allows for
their display).

Something to remember: The buttons on the horizontal tool bar ‘Include’” and
‘Include neighbors’ create a reference to the object in the model. If you delete
one of the objects you have just included from the view, you erase it from the
model. This generates an inconsistency.
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¢£ Do-it-Process: Role Allocation

-+
F =

1Uﬂ%‘v|

—|Inc|ude neighhars |

S

Create System
Reguirements

Conventions
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Figure 3.36 Including relationships of entities into a process view
o e Mark the artifact ‘Software System Documentation’
o Use the ‘Exclude selected’ button on the horizontal tool bar to exclude this
entity from the graph.
In the same way, roles can be included into the graph
e Select them in the roles view and use the ‘Include selected’ button on the
horizontal tool bar:
ol po-it-Process: Role Allocation
¥ [Customer
¥ Designer . .
¥ Domain Expert to %
; ¥ Programrmer "
Reqmr.ements Creatg Sys i Requirements Engineer eate System _Desmner_
— |4 Enoineer - Requirsme ¥ Systern Integration Engineer Design
% ¥ Tester
— Lustorner, =
—F |
| [ v ]
Figure 3.37 Including roles from the roles view into the process view.

e Now activate the ‘Link Objects’ button on the vertical tool bar

e Link the roles to the activi
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ties to complete the view:
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&0 po-it-Process: Role Allocatiol
e|wlal (8] wx -] (B0 [ M= =] x|
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Documentation %
Customer
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Figure 3.38 A completed process view.

Something to remember: The option ‘Include neighbors’, includes in the graph
the objects and links which are related in some way with the selected object. If
there are activities or artifacts, which don’t have a link connecting them to the
selected object, then those are not from the same level. It is recommended to
use the ‘Exclude’ option to remove these objects from the view in order to ob-
tain a representation with elements from the same level.

&0 po-it-Process: Rolle Allocation

veela |a|lws - [PlAld Eo = Mg

o Reguirements O
Craate Davelopar Engineer Create Customer
*“%“““ Requirerments ‘ Requirements
| I - - o - mmmee - [Z]
= ) )
g Domain Create Systern Requirements
e knowledoe Reguirements Documentation
|
1
1
o | jo;
Create Test | erify Systems
Cases Requirements
Mame

Corventions

&

Create
Traceahility Matrix

Fig 3.39 Different level activities are shown in the same view.
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The above Figure 3.31 shows an example of this situation. The view contains
activities and artifacts, which don’t belong to the same level. The activities are
from the main level and the artifacts belong to the activity Create Systems Re-
quirements level.

3.7 Modifying Entities in the Properties View

The properties of an entity can be viewed in the properties view. In order to
view the properties for the artifact ‘Requirements Documentation’

¢ Go to any view containing this artifact, e.g., the artifacts view.
¢ Click on the entity with the right mouse button

e Choose the option ‘Properties’ from the popup menu:

o E

[~ Do-it-Process: Artifacts

8] [%]

Developement Guidelines
@ B Domain Knowledge
Executahle Component
Executable System
Marrne Conventions
& gsﬂq‘:}_ New Sub-Artifact

S G Copy ! Mark

Delete

Rename

Inconsistencies »

Figure 3.40 Properties option on the context menu

¢ In the properties view there are two panels. Choose the general tab and en-
ter the description for the entity.
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Figure 3.41

Figure 3.42

34

<§ Properties \iew

General | Attributes |

Class Artifact
D 35
Name |Requirements Documentation

Description This document comprises a description of problems as well as a descprition ofthe
customer's and designer's reguirements. The document includes a treaceahility matrix by
hich correlations within the systerm requirements are made explicit. Futhermaoare the
requirements documentation contains documents forwerification activities an the system
requirements level and documents of validation activities.|

Properties view, general panel

e Choose the attributes tab

e Click ‘Add’ to create a new attribute for this specific artifact

e Click modify and specify name, type and value (

4‘, Properties Yiew: Executable System

e

Status

: Hame
|Status |
Type
||Unfurmatted Text -|

.Modify Attribute: skatus

‘ Okay || Cancel

Properties view, attributes panel

The properties window can be closed via the main menu bar. To do this

¢ Go to the Window menu and disable the check box ‘Properties View’ or use
the key Control+D.
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Something to remember: Use the properties view for entering additional in-
formation about process entities you will later on display in your process
handbooks, such as tasks needed to perform an activity, links to examples or
templates for artifacts, or required skills for roles. This information appears in
the process handbooks and EPGs generated from SPEARMINT™ process
models.

3.8  Generating Process Guides

Figure 3.43

A process guide is a reference document for an intended process, providing
guidance to process participants in carrying it out. SPEARMINT™ provides fa-
cilities to generate electronic and paper based Process Guides.

e Click on the process model
e Choose the option ‘Generate’ from the pop up menu

¢ The following options are available: Electronic Process Guide, printable
documentation, other, SPEARMINT™ 5 EPG

7 SPEARMINT 6.0 i — 1ol x|

File Window Tools Help

Bl=[d] &

@ 5 Embedded Sofware Development i
? X%

New View 3

Plugins »
Check Consistency ...
av Extract View ...

@ E Minimize ..

Import ... [r—

Export ...

Transform ... Printable Process Documentation ...
Copy | Mark Other ...
Paste Copy SPEARMINT 5 EPG ...
Delete E

Rename
Properties
Attribute Profiles 3

5 Tutoriall Inconsistencies r

Generate EPG’ option on the context menu

3.8.1 Generating an Electronic Process Guide

SPEARMINT™ ’s Electronic Process Guide creates an HTML set which helps the
user to navigate through the information contained in the guide.

¢ To generate an EGP, right click on the process model ‘Do-it-Process’ for the
context menu to pop up

e Choose the option ‘Electronic Process Guide’:
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Figure 3.44

Fig 3.45

36

¢ In the upcoming dialog ‘Select Generated Document Directory’, choose an
existing folder with a single mouse click and hit the ‘Select directory’ button
on the bottom right.

E‘gasalect Generated Document Directory i x|
Look in: |IjOutput | @ @ @ 88 E:
eng

Filename:  |epg || Select Directory

Files of type: |AIIFiIes(".") - | Cancel ‘

The ‘Generate EPG’ dialog

¢ The next upcoming dialog ‘Deleted Files, shows a warning about the files
which should be deleted.

Eg_;iDeleted Files |

D Allfiles and subdirectories in directory " C:'Spearmint'Tutoriallinc EPGEPG" will be deleted.
=

Cancel

Warning dialog

Accept the warning and SPEARMINT™ will start to generate the EPG.
SPEARMINT™ has created a new folder for the EPG.

To load the EPG, open the explorer and go to the EPG file folder.

Double click the file index.html
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Figure 3.47
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Finding the starting point of the EPG: index.html file

The EPG divides the browser window into three frames. The frame on the up-

per left provides a structural tree with links to each SPEARMINT™ entity. The

frame below shows the attributes of the entity selected, and the frame on the
right shows the information of the link selected either from the upper or lower

frame.

3 Do-it-Process - Netscape
Fle Edi Wew Go Communicator Help

=18]x|

74 2 3 & » @ 5 & O &

Back  Forward  Reload Home  Search MNetscape  Filn! Secuity  Shep Stop.
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The following graph(s) depict the global product flow for this process model
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® Process Views

The following are the activities present in this process model

& [ociment: Bors

The generated EPG
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3.8.2 Generating Printable Process Documentation
SPEARMINT™ Printable Process Documentation creates a process guide, which
could be printed, and uploaded by some word processors.

e To create a printable process guide right click on the process model ‘Do-it-
Process’ for the context menu to pop up

e Choose the option ‘Printable Process Documentation’
e SPEARMINT™ automatically will generate the DockBook XML document

¢ With this product the user can generate printed documents. For more infor-
mation on Dockbook please refer to http://www.oasis-open.org/docbook/,
http://sourceforge.net/projects/docbook/,
http://www.oreilly.com/catalog/docbook/.

3.8.3 Generating a Customized Process Guide

SPEARMINT™ provides the user with several templates, which can be used in
order to generate documents with different layouts and structure from the de-
fault template (Printable process documentation option).

e To generate a Process Guide based on specific templates right click on the
process model ‘Do-it-Process’ for the context menu to pop up

e Choose the option ‘Other...’
e Select the file ‘Standard-epg.tpl’ and click read template

E%Select a Template

X

Look in: ‘Utemplates "| @ @ @ B8 5=
=T runtime

D dochook.tpl
[} standard-epg.tal

File name: |standard-epg.tpl | | Read Template

Files of type: |5PEnRM|NT Template (TPL) v| ‘ cancel |

Fig 3.48 Template selection

o Select a generated document directory

e Hit the ‘Select directory’ button on the bottom right.
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e To load the printed process documentation open the explorer and go to the
folder you have previously selected

¢ Open the file index.html generated.

3.8.4 Generating a SPEARMINT™ 5 Electronic Process Guide
e To generate a SPEARMINT™ 5 EPG right click on the process model ‘Do-it-
Process’ for the context menu to pop up

¢ In the upcoming dialog ‘Generate EPG’, choose an existing folder with a sin-
gle mouse click

¢ Hit the ‘Generate EPG’ button on the bottom right.

E;a Load configuration ...

Look in: |IjPersonaI '| @ @ @ il

D FPersonalConfiguration xm|

File name: |PerSDnaICnnﬂguralmn sl | Load
Files of type: | XML ~| | cancar |
Figure 3.49 The ‘Load configuration’ dialog

e Choose the configuration file ‘PersonalConfiguration.xml’.

¢ Hit the ‘Load’ button on the bottom right and SPEARMINT™ will start to
generate the EPG (If no file is chosen, simply hit the ‘Cancel’ button and
SPEARMINT™ will choose the default configuration file.)

e On completing the generation, SPEARMINT™ will notify the user where the
starting point of the EPG lies.

¢ To load the EPG, open the explorer and go to the EPG file folder. Double
click the file index.html

3.8.5 Transforming a XML SPEARMINT™ File XSLT

This option can be applied at the database level, project level or process model
level. To transform the XML SPEARMINT™ file:

e Select the XSLT Style sheet file (.xIs) and click ‘Open’

e Select the source XML file and (.xml) and click ‘Import’

Copyright © Fraunhofer IESE 2002
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¢ Select the target file and click ‘Export’

¢ Open the target file.

This option changes the original XML document based on a fixed DTD, into an-
other customized XML document. This option is for users with knowledge of
SPEARMINT™ ’s DTD and XSLT [W3C].
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4 User Interface

This section gives a detailed description of the elements contained in SPEAR-
MINT™ s graphical user interface.

4.1 General User Interface Structure

The picture below shows the user interface of SPEARMINT™ . On top of the
window are a menu bar and a toolbar. On the bottom is the status bar.

SPEARMINT 6.0

Men ————  FHle Window Tools Help
Bw[d [eld) [
Toolbar / ® ?‘T;ﬂga”gt::vag oo 0 poit.Process: Role Allocation o E
9% %:E:vv?‘fj:s | m’a@m @ oo [+ | (2] 2D [y (Do) (b &[]
O
Database lo)
Explorer 2 —‘
= rearemens
A%‘ E"gmie—' —————————————————————— >O< ———————— >
2 ' Creats System Requiremen
Overview = Remiremen Bocumenti
Area = |

@ B\gneral Contral Flow
@ Create System Componen
@ Create System Design |
@ O Create System Requireme | '
S ystern Require | ¥
! Working
Area

Create System  Designer

Customer

Status : .
Bar \ o ame

[& Tutorialinc.spm [Ready.

Figure 4.1 Screenshot SPEARMINT User Interface
The middle section of the user interface contains the database explorer, the
overview view area and the working area.

In the database explorer on the upper left side, the user can navigate through
all views of a process and the different projects stored in a database. The data-
base explorer has a treelike structure with the database as root element.

By double-clicking an element in the treelike structure of the database explorer
the overview area displays its contents.

By right clicking on the element the contents are shown as a window in the
working area.

The working area shows all the views that have been opened, but it‘s only pos-
sible to work with one at a time.
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4.2 View Manager

Fig 4.2

In the database explorer, all project models and views are shown as a tree. The
common root is the opened database. The process models contain six prede-
fined views (showing activities, artifacts, roles, tools, product flows, or control

flows).
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& Create System Component
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Paste Copy
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Copy | Mark

Delete
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'ﬁ .;crolljat ] (b Create Systern Component (b Create Systern Design
% Bic; 1 - © Create System Desgn @ & Create System Requirsments
.ﬁ ] 0 Create System Requirzments @ Create System Reguirements
Copy / Mark @ Initiate Project & Initiate Project
g & Integrate Systerm : & Integrate Systern
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Delete ] New Product Flow Refinement Hew Control Flow Refinement
Fhoprie : Conpy [ Mark Copy i Mark
Properties ] : F f
Delete Delete
Rename Renarme
Properties Properties

S itariatine snm Reacm: I

SPEARMINT™ ’s views

Additionally, user-defined process views and hypertext views are registered
here. Each type of node in the tree (database, project, process model, and
views) has its own popup menu, which can be opened by using the right
mouse button.

4.3  Working Area

42

The working area contains all views that are opened. These views can be
moved, maximized, minimized, and closed.

The views also have their own popup menus.

The views can be fixed outside the working area in order to maintain the win-

dow visible. This is done by double clicking the view to be fixed in the database
explorer.
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4.3.1 Menu, Toolbar and Status Bar

Fig 4.3

4.3.1.1 Menu bar

4. SPEARMINT 6.0

File Window Tools Help

Menu bar

The menu bar contains the following menus:

e File Menu:

The menu items for opening an existing database or creating a new data-
base are only active if no database is open.

The menu items for closing or saving a database, as well as for importing
and exporting, are only active if a database is open.

To export a database
e Choose the option ‘Export..’

e Select the directory where the project’s information is going to be ex-
ported

e Name the file
¢ Click the ‘Export’ Button

.Export ...

Look in: |DExpnnTmnrial v| @ @ @ B

D ExporTutarial.spm

File name: |E}{pDr1TL|tDriaI.S|:]m | Export

Files of type: | SPEARMINT Database (SPM) vH Cancel |

Fig 4.4 Exporting a database
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To import a database:

e Choose the option ‘Import...’

e Select the directory where the project’s information is going to be taken
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e Select the file
¢ Click the ‘Import’ Button

There is a choice of accessible databases that can be opened when no
database is open and the option to exit the program.

e Window Menu:
Contains a feature for arranging the windows in the working area and a
toggle for showing or hiding the properties window.

All opened windows in the working area are listed, and by clicking the tog-
gle of a specific window, that window is raised.

e Tools Menu:
Transform changes the original SPEARMINT™ generated XML document
based on a fixed DTD, into another customized XML document through the
use of a XSLT template. This option is for users with knowledge of SPEAR-
MINT™ ’s DTD and XSLT [W3C].

The option Consistency Management opens a dialog where the user can
adjust the behavior of SPEARMINT™ ’s consistency management.

This window contains very specific information and should be reviewed care-
fully. The details are written in the chapter SPEARMINT™ Consistency
Rules’.

The menu item Options opens a dialog to customize the look and feel of
the user interface

To change the look and feel of SPEARMINT™ ’s interface

e Choose the option ‘Options’

o Select the look and feel and the preferred language (English or German)
e Click Ok

<" SPEARMINT Options x|

<4 General |

Look And Feel

CDEMotif - Apply

Preferred Language

English -

Okay Cancel

Fig 4.5 SPEARMINT™ ’s look and feel.

44 Copyright © Fraunhofer IESE 2002



Help Menu:

User Interface

The help menu opens the online documentation and provides a form to re-
port bugs. The ‘About SPEARMINT™ * information can be obtained here

also.

To report bugs in SPEARMINT™

e Choose the option ‘Report Problem’

e Fill the form and click ‘Submit’

SPEARMINT/EPG

Software Process Blicitation, Analysis, Review and
Measurement in an Integrated Modeling Enwironment

SPEARMWVINT is a registered tradernark be
Fraunhofer Institute Experimental Software Engineering (IESE).

REPORT A PROBLEM OR REQUEST A CHANGE

Flease see the feld descripfions if pou are nof sure how ko fill ouf this form

Organization:

Originator: {email address)
Class:

Severity:

Priority:

Release:

| unknown

| sw-bug

| non-critical

| low

| SPEARMINT 6.0

Synopsis of the problem or issue:

G -

[4]

Fig 4.6 Report Problem
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4.3.1.2 Toolbar

The toolbar contains the following buttons.

D= = These buttons manipulate the database.

The two left buttons create a new database or open an existing database.
They are only active if no database is open.

To close a database, use the file menu entry ‘close’.

B/=[H The save button on the right is only active if a database is
- open.Then the new and open database buttons are disabled.

With these buttons, you import process model data into the
@@ open database or you export process model data from the open
database.

With the Help button you activate the help system (only avail-
] able in German).

4.3.1.3 Status bar

Fig 4.7

|
i |5: wise-v0-1-020308.spm Ready |

Status bar

The status bar displays information about the currently loaded database, the
status, and a progress indicator if SPEARMINT™ is busy.

4.4 Popup Menus

4.4.1 Database Popup Menu

Figure 4.8

46

With the popup menu of the opened database, the following options are avail-
able:

¢ New Project... creates a new project

New Project
Plugins it e Plugins... This option is intended for research
purposes as an extension point from SPEARMINT™ |

Import ... The programms attached to this function are mainly
Export ... developments which enhance specific aspects
D around process modelling. Therefore the con_tents

i and functionality are beyond the scope of this
Paste Copy manual.
Properties e Import... one or more projects into your database.
Attribute Profiles ... For importing files, two formats are available, XML

and the proprietary SPEARMINT™ file format SPM

Database popup menu
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e Export... a complete database with many projects as one XML — file. This is
especially important when migrating from one SPEARMINT™ version to the

next

e Transform...: changes the original XML document based on a fixed DTD,
into another customized XML document. This option is for users with
knowledge of SPEARMINT™ ’s DTD and XSLT.[W3C]

e Paste Copy... inserts a copy of a project from the clipboard

¢ Properties... opens the properties window in the working area

o Attribute Profiles... Selects the project profile that had been set up previ-

ously.

4.4.2 Project Popup Menu

With the popup menu of the project, the following options are available:

Hew Process Model

Plugins
Similarity Analysis ...

Import ...
Export ...

Transform ...

Copy f Mark

Delete

Rename
Properties

Figure 4.9 Project popup menu

New Process Model... creates a new process
model

Similarity Analysis... allows for comparisons
between two diferent process models.

Import... one or more process models into your
database. For importing files, two formats are
available, XML and the proprietary SPEARMINT™
file format SPM

Export... a complete process model as one XML —
file

Copy/Mark... makes a copy of the project

Paste Copy... inserts a copy of a process model
from the clipboard

e Paste Object... moves the process model on the clipboard into this project

e Delete and Rename the project.

The other options are similar to the database popup menu.

4.4.3 Process Model Popup Menu

With the popup menu of the process model node, the following options are

available:

e New View ... adds new process and hypertext views

e Check Consistency.... shows the violation of the consistency rules accord-
ing with the definition made in the Consistency Manager.
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e Extract View... creates a copy of this process model in which it removes all
entities that are not connected with a specific role. To extract a view:

e A dialog appears where the user can select the desired role

e A new process model is created automatically and named as the original
connected with *“:” to the role selected. Double click the process model.

e Notice that the views in the new process model are a subset of the
original. They contain only the activities, artifacts, roles, tools, and
split/join states directly related to the selected role.

¢ & Tutorialine.spm [ Do-it-Process: customeig™ & it
@ 45 Emhedded Software Development

o § Do-itProcess @ M
% % [Do-itProcess: Customer :
[ Activities ; ¢ Create Systern Design
[ artifacts :
[ roles
1 Tools
[ Product Flows
[ control Flows
&0 Role Allocation
2 Rolle allacation

Fig 4.10 Extract view

e Minimize deletes all artifacts, roles, tools, product flow graphs, and control
flow graphs that are not connected to any activity.

¢ Generate This option allows the user to generate Electronic Process Guides
(EPG), using different templates, as inputs, and producing different types of
documents as outputs.

e Electronic process guide ...: This option allows to generate an HTML
based electronic process guide from the process, using SPEARMINT™ ’s
default template. For a detailed description please see chapter 7.

e Printable process documentation ...: This option allows to generate
en electronic process guide using an open source standard DTD for books
called docbook. Its main structures correspond to the general notion of
what constitutes a “book,”. For more information on this template
please refer to www.docbook.org. To generate ‘Printable process docu-
mentation’ select the option and SPEARMINT™ will generate automati-
cally the document.

e Other ...: This option allows the use of SPEARMINT™ templates which
present the documentation of the process in different ways. The tem-
plates are defined using an XLM based standard. The user can also gen-
erate its own templates. The steps to generate the templates and the ref-
erence for the XML notation to use are best described in the “Guidelines
to the generation of customizable process guides in SPEARMINT™ **,
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e SPEARMINT™ 5 EPG ...: This option allows to generate an HTML based
electronic process guide using SPEARMINT™ 5.0’s generator. For a de-
tailed description please see chapter 7.

e Copy/Mark... makes a copy of the process model

e Paste Copy... inserts the process model on the clipboard into this process
model.

e Attribute Profiles... activates the attributes which have been defined pre-
viously for the project

4.5 Popup Menus of the Predefined Views
Each predefined view (see section 2.4) in the process model has a general

background popup menu as well as a specific node popup menu of the entity
presented in a specific view.

The popup menus are almost alike and only differ in one or two menu items.
4.5.1 Background Popup Menu

All hierarchical views have a background popup menu that is the same except
for the first menu item.

[ b0t Process: Actuities o & B e Copy / Mark, Paste Copy, Paste .Object
' and Delete are the standard functions
I@ ’E for process elements.
T NewActvity | e Save Image stores an image of the view
as a *.jpeg, *.gif or *.cgm file for
Paste Copy documentation purposes.
e The option Paste Copy inserts a copy of
— entities into a view. The feature can also
o THage - be used across different process models.
Figure 4.11 Background popup menu of the activity view

e The option Paste Object moves the entity on the clipboard to the specific
location in the tree. It is not present in the roles and tools views.

Depending on the view the user can add a new activity, role, artifact or tool us-
ing the first menu item (eg. New Activity, New Artifact).

The product flow graph and the control flow graph are allowed to add activi-
ties to the model.

The product flow view and control flow view have a menu item for adding a
new product flow refinement graph or a new control flow refinement graph
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4.5.2 Node Popup Menu

The popup menus for the nodes in the activities and artifacts view are the same
except for the first menu item.

[ =7 ve-tProcess: actiies e The first menu item New Sub-Activity
(depends on the view) adds a new activ-

@ ’E ity or artifact to the currently selected
¢ Create Syste node.

PO %E?fegf;t; Comy / Mark o _Copy / Mark, Paste Copy, Paste Ob-
& Create D ject, and Rename are the standard
& Create Te functions for process elements.
™ Create Tr — )
& verty Sy - e Delete removes an entity from the en-
) Initiate Projec|  Rename tire process model. As a result the entity
& Integrate Svst  Properties . . :
& validate Syste and all its relationships are deleted from
the model. The function is irreversible!

Figure 4.12 Node popup menu of the activities view

e Properties opens the properties dialog to edit the attributes and the descrip-
tion of the selected entity.

¢ Inconsistencies shows all inconsistencies related to the selected entity.

The first menu item (New Sub-) is only available in the activities and artifacts
view.

The roles and tools view do not need these items because they contain only a
list of items and no hierarchy.

— The roles view has the additional option Extract

View..., which extracts the view of a given role with

Copy Mark all its links into a newly created process model within
Paste Copy the same project.
Delete Again, the roles view and the tools view do not have
Rename the option Paste Object in their node popup menu.
Properties
Figure 4.13 Node popup menu of the roles
view

4.6 Graphical Views

This section describes the user interface of the graphical views, i.e., process
view, product flow graphs, and control flow graphs.
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o0 Do.it-Process: Hew View

e w|a & w]-] [PlRE Eo k= WE

1| o || > |

[4]

Figure 4.14 Process View

The structure of the user interface is the same for all graphical views.
The different tools are located in the vertical toolbar on the left side.

The horizontal toolbar on the top contains some buttons specific to the view
and some general buttons for the graphical manipulation of the graph.

The vertical toolbar on the left side and the specific buttons in the horizontal
toolbar, are for the description of the process, the product flow graph, or the
control flow graph.

4.6.1 General Functions of Toolbars in Graphical Views

The horizontal toolbar contains buttons for including and excluding selected
entities. Entities can be selected by mouse click in any view:

@ Include selected, includes all selected objects into the model
@ Exclude selected, excludes all selected objects from the process view

Include neighbors, includes all objects that have an association with the
selected object

@ Include all, includes the whole process model

The top button of the vertical toolbar is activated when a graphical view has
been opened:
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Figure 4.15

52

M In order to work on the object in the graph, the select button has to be
activated. Now obijects can be edited, moved, etc.

You can also create new entities by using the vertical toolbar on the left side.
Activate the appropriate button and every mouse click in the working area will
create a new entity:

g Adds a new activity to the graph.

Adds a new artifact to the graph.

ﬂ Adds a new role to the graph.
ﬂ Adds a new tool to the graph.

Links can be added by holding the left mouse button and moving the
mouse to the object that you wish to link it to. To create a modifying link
repeat this procedure in both directions.

The horizontal toolbar also contains buttons for zooming, distribution, align-
ment, toggle grid, and snap nodes to the grid. A node here is any object ,which
has been drawn. ( Artifact, activity, tool, role, link, join/split status ).

wox [+ [P PFT 00 IS bl &

| | ]
e
Align Distribute

oom Toggle Snap Horizontal Horizontal
oommg Grid Nodes / Vertical / Vertical

Horizontal Toolbar

e Zooming: You can zoom in and out with the magnifying glass icon.

With the combo box, you can select a zoom value or type in an individual
value.

The right button fits the whole drawing to the visible window size (very use-
ful if you get lost in a graph).

e Toggle Grid: Toggles the visible grid on / off. The grid can be customized.

¢ Snap Nodes: Toggles the snapping of the nodes on / off. The style for the
shapping can be customized.

e Align Horizontal / Vertical: Aligns all selected nodes horizontally or verti-
cally with the default alignment strategy.
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o Distribute Horizontal / Vertical: Distributes all selected nodes horizontally

or vertically with the default distribution strategy.

4.6.2 Background Popup Menu
(only for Process View, Product Flow Graph and Control Flow Graph)

Process view, product flow graph and control flow graphs have similar popup
menus that can be invoked from the background.

¢ Refine Product Flows (only product flow

UG IR L graphs) allows to include consumed and pro-

duced artifacts or the sub-artifacts (see 5.2.5
for details).

e Copy / Mark, Paste Copy, and Paste Ob-

ject have the standard function.

[0 Snap Nodes

Select all ¢ Exclude: removes the selected entities from
Select all Nodes the graph but does not delete them from the
[0 Toggle Grid model.

o Delete: deletes all selected elements from

Snap & Grid ... the model. These elements are irrecoverable.
AlignmentDistribution ...

e Select all: selects all objects in the view

Save Image ...
Inconsistencies > ¢ Select all Nodes: selects all nodes in the
Figure 4.16 Popup menu of the product flow view view
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Toggle Grid: toggles the grid on / off. If the grid is on, the checkbox it is
marked.

Snap Nodes: toggles the snapping of the nodes on / off. If the snapping is
on, the checkbox it is marked.

Snap & Grid ...: opens the dialog for customizing the snap style, the grid
for snapping, and the visible grid (see 4.6.4)

Alignment/Distribution ...: opens the dialog for vertical/horizontal align-
ment and distribution (see 4.6.5)

Save Image ...: opens a dialog where you can save the graph as a graphic
file

Inconsistencies: shows all inconsistencies of elements contained in this
view
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4.6.3 Edges Popup Menu

Figure 4.17

54

With a right mouse click on an edge or a routing point of the edge, a popup
menu is displayed.

The Delete Routing Point is active if the menu is invoked on a Routing Point

AN

'\.9.»‘
A

Role 1

Add Routing Point
Delete Routing Point
Snap Routing Point

-

S

Delete Edge

Artifact 1

Activity z\
Y

Tool1

Popup menu of the edges

e Add Routing Point: adds a routing point at the location where the popup
menu was invoked. Selecting it and moving along the link can translate the

point.

e Delete Routing Point: deletes a routing point and draws a straight line be-

tween the right and left neighbors of the old point.

e Snap Routing Point: translates the routing point to the nearest orthogonal
position of one or both neighbors.

If the menu is invoked on a routing point, both neighbors are used.

If the menu is invoked on the edge, then the nearest point to the invoking

position is translated orthogonal to its neighbor.
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e Delete Edge: deletes the edge from the graph.

4.6.4 Grid and Snapping

Figure 4.19
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The graphical view has two grids:
e One that is only visible and has no further effect
¢ One invisible that manages the snapping of the nodes.

The nodes can snap to the invisible grid with different strategies and with dif-
ferent anchor points. The anchor points are shown below.

Icon ’7\\ Roiindina Rectanale
L]

Name

Position of the anchor points for snapping

Depending on the strategy, several or all anchor points are inactive.

Only for the Snap to Boarders strategy, all anchor points are disabled because
the bounding rectangle snaps to the horizontal and vertical gridlines.

If snapping is turned on, all nodes stay in their original position. If new nodes

are added, these are placed ignoring the grid. They snap only if the user selects
or drags one or several nodes.
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Customize the snapping strateqy:

B Customize Grid & Snapping x|

[Snaping Adjustments |iGrid Adjustments |

rategy———

(_} Snap to Borders

(@ Snap to Point

() Left Upper Corner

nchor Point

i_ Upper Center

_I Right Upper Corner

() Left Center @ Center ) Right Center
(_ Snap to Horizontal Lines
"1 Snap to Vertical Lines ) Left Bottom Corner _» Bottom Center ) Right Bottom Corner
| Default Yalues | | OK | | Cancel
Figure 4.20 The Snapping Adjustments Tab

In the Snapping Adjustments tab (Figure 4.2), the user can customize the strat-
egy of snapping the nodes to the grid.
In the left area the strategy is selected, in the right the anchor point inside the
nodes can be chosen (the anchor point is oriented on the icon of the node).

Strategies:

Snap to Borders snaps to the borders of the bounding rectangle (all anchor
points are disabled).

Snap to Point snaps to the selected anchor point (all anchor points are en-

abled).

Snap to Horizontal Lines snap the upper center anchor point, center an-
chor point or bottom center anchor point to the horizontal lines.

Snap to Vertical Lines snaps the left center anchor point, center anchor
point or the right center anchor point to the vertical lines.

Customize the Grid Adjustments:

(Snaping Adjustments | Grid Adjustments |
~Visible Grid ~Snapping Grid
Grid Origin : Grid Spacing :
Grid Origin : Grid Spacing : ®:(0 Points  Width :|32 Points:
=0 Points  Width 332 Points y:|0 Points  Height ;32 Points
vl Points  Height 32 Points

[_] use this setting also for the snapping Grid

Default Values

0K

Cancel

Figure 4.21 The Grid Adjustment Tab
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In the Grid Adjustment tab (Figure 4.2), the user can customize the visible grid
and the snapping ( invisible ) grid.

In the left area are all properties of the visible grid and also a checkbox for us-
ing this setting for the snapping grid as well. When this option is selected, the
input fields for the snapping grid in the right area are disabled.

se|ela] g wx]-] 2R EE =] W [

E] O] - O-w- ] - O

Input | Designing  Design)  Coding Code Testing Final release

Eg_;’gl:ustomize Grid & Snapping i ; 5[

11| s |m| o >

(sn [Grid Adjustments
visible Grid ~Snapping Grid
Grid Origin : Grid Spacing :

Grid Origin ; Grid Spacing : %o Points  Width :l50 | Points
=0 Points  Width 3|20 Points y:(0 Points  Height :|60 Points
yi0 Points  Height {20 Points

[_] use this setting also for the shapping Grid

| Default Values | | oK | | cancel | | Hep |

. Eg_;al:ustomize Grid & Snapping _. =l

Snaping Adjustments | Gri

rategy——— r-Anchor Point

() Snapto Borders i} Left Upper Corner ' Upper Center ! Right Upper Corner
i®! Snap to Point
! Left Center (® Center () Right Center
) Snap to Horizontal Lines
< |7 Snapto Vertical Lines ' Left Bottom Corner (' Bottom Center {_ Right Bottom Corner
spm

Snap and grid strategies’ example

The previous picture shows an example of a strategy. The nodes in the view are
snapped to the center point of the snapping grid every 60 points. The differ-
ence between nodes can be seen as tree squares in the visible grid.

4.6.5 Align and Distribute

This dialog combines two different actions, each for vertical and horizontal ori-
entation. Thus, the dialog contains four tabs, align horizontal, align vertical, dis-
tribute horizontal, and distribute vertical.

All these actions affect only the currently selected nodes if the OK button is
pressed.
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The alignment and distribution is effected if the snapping to the grid is on. If
the snapping is on, the nodes snap to the nearest point that is computed for
the translation.

B3 Alignment & Distribution ]

Vertical Alighment |/Distrihute Horizontal |/Distrihute Vertical |
Horizontal Alignment [

Align to Align Anchor
(_ Top Node

) Bottom Node

_ Arithmetric Mean
8 Geometric Mean

T () Anchor at Top
i ) Anchor at Bottom
+} (@ Anchor at Center

| OK | | Cancel |

Figure 4.23 Horizontal Alignment Tab

In the Horizontal Alignment tab (Figure 4.2), the user can select the strategy of
how the nodes should be aligned.

In the left area, the user selects the strategy for the alignment:

— Top Node: translate all other nodes to build a horizontal line with the top-
most node

— Bottom Node: translate all other nodes to build a horizontal line with the
bottommost node

— Arithmetic Mean: translate all nodes to build a horizontal line at the
arithmetic mean of all selected nodes

— Geometric Mean: translate all nodes to build a horizontal line at the
geometric mean of all selected nodes

In the right area, the user can select whether the center, the top or bottom
edge of the icon is the reference point for the alignment. This is necessary if the
icons have different sizes.

B3 Alignment & Distribution ]

Vertical Alighment |/Distrihute Horizontal |/Distrihute Vertical |
Horizontal Alignment |

Align to ‘Align Anchor
i Left Node [& ) Anchor at Left
) Right Node -
5| ) Anchor at Right
) Arithmetric Mean =l g
i Geometric Mean & (@ Anchor at Center
OK | | Cancel |
Figure 4.24 Vertical Alignment Tab
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The Vertical Alignment tab (Figure 4.2) works like the Horizontal Alignment
tab.

B Alignment & Distribution X

Vertical Alignment |/Distrihute Horizontal |/Distrihute Vertical |
Horizontal Alignment |
istribmte——— istribution Style
(@ hetween right- and leftmost

[ El|] (@ equal distance between centers
! inside window witdth

|]‘:'|] ' equal space between borders
) inside drawing boundaries

| oK | | Cancel |

Figure 4.25 Distribute Horizontal Tab

In the Distribute Horizontal tab (Figure 4.2), the user can select the strategy of
how the selected nodes should be horizontally distributed.

In the left area, the user selects the range that should be used for the distribu-
tion.

— Between right- and leftmost: uses the rightmost and leftmost nodes as
the border, those are not translated

— Inside window width: uses the right and left border of the visible window

— Inside drawing boundaries: uses the whole scrollable area of the view

In the distribution style, the user can decide if the nodes always have the same
distance between their bounding rectangles or between the centers of the
icons. This is relevant if the icons of the nodes have different sizes.

B2 Alignment & Distribution E
Vertical Alignment | Distribute Horizontal | Distribute Vertical |

Horizontal Alignment |

istribute istribution Style

(@ between top- and bottommost

T ® equal distance between centers
[ inside window width _
O (O equal space between borders
! inside drawing boundaries =
| OK | | Cancel |

Figure 4.26 Distribute Vertical Tab

The distribute vertical tab (Figure 4.27) works like the distribute horizontal tab.
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5

5.1

5.1.1

60

Modelling with Views

Process Model Edition

Selection

This section describes some manipulation functions that work on the entire
process model, across views. The ways these functions work are implications of
the view concept.

Any object can be selected by mouse click.

To select more than one object, use the Control key in addition to the mouse
click.

In graphical views the select button ( » ) has to be activated in order to
select objects. Additionally, a select frame can be drawn in graphical views by
holding the left mouse button and dragging it across the objects that are to be
selected.

Selection acts on the underlying process model and is not based on the view.
When you select something in a view, it is selected in the model and its selec-
tion is propagated to all views where the entity is visible. This means you can

make selections in many views.
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File Window Tools Help
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@ Create Systern Reguirements §§
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(!) Initiate Project i Lustomer Create System Designer |
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.
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Convertions
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I Tatarialine enm Roarhe i
Fig 5.1 Selection
The selection determines what is shown in the properties view. If only one en-
tity is selected, then its properties will be shown in the properties view.
¢ Selection acts on the process model, not on the view.
e When you select something, it is selected in every view in which it is in-
cluded and the properties view.
5.1.2 Include and Exclude

For process views and hypertext views, the user can specify what is shown in
the views. This is done indicating which elements existing in the process model
should be included in the views.

Elements can also be excluded from the views when they are no longer
needed.

These operations only act to determine the content of the view and have no ef-
fect on the underlying process model.
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5.1.3 Delete

Fig 5.2

e Deleting an entity removes it from the entire process model. As a result, the
entity and all its relationships are removed from all views where it was show-
ing. The entity is irrecoverable!

k .Confirm Delete EI

E Do you really want to delete 1 objects?

ves | [ o

Deleting

e Excluding removes an entity from its view.
Something to remember:

If an activity is excluded from a refinement graph, however, it will be moved
to the top-level of the hierarchical structure in the product and control flow
view as well as in the activities view.

It is important not to confuse delete with simply excluding an element from
showing in a view.

The delete operation will delete the element from the underlying process model
and as a result, it will no longer show in any view in which it was visible.

The exclude operation just removes the element from a particular view, while it
continues to exist in the process model.

5.1.4 Copy / Mark, Paste Copy, and Paste Object

62

The menu item Copy / Mark does two things, it copies the selected item(s) of
the process to the clipboard, and it also marks it/them.

Now that the object(s) are buffered, you can paste the element(s) in two ways,
with Paste Object or Paste Copy.

If you initiate a Paste Object action, the element is included in the view where
the command is executed.

For example, if you mark some entities in a product flow refinement view and
want to import them to a process view, you have to use Paste Object.

If you initiate a Paste Copy action, the underlying model will be changed and
changes may be seen in other views as a result of the creation of a new entity.
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74 SPEARMINT 6.0
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Fig 5.3 Paste/ Copy

When you copy more than one entity, all relationships between these entities
are also copied (even if they are not visible in the view). Subsequently, all this
information is pasted into the model on a paste action.

e Paste Object makes a new (independent) copy of the entity, thus a new en-

tity is created.

¢ Do not confuse this with “include’, which is the same entity made visible.
Paste Copy works on the model and not on the view.

e \When you copy an entity, you get not only the entity but all of its “context™

as well (including attributes and relationships it has to other entities).

It is important not to get confused because the Paste Object does only add
references to additional views, whereas Paste Copy creates new instances of
process elements and adds them to the process model.

5.1.5 Tree Structure Modification

For moving entities, use Copy / Mark to write the entity in the clipboard. With
Paste Object the entity is moved to the new location.

When you move elements around in a hierarchy (either the activity or artifact
containment hierarchies or the activity refinement structure), the previous rela-

Copyright © Fraunhofer IESE 2002

63



Modelling with Views

tionship the element had with its parent element is deleted. This is to ensure
that the consistency rules are not violated.

When you move something, all of the structure beneath that element moves

with it.

e The relationship with the parent is deleted.

e The hierarchy under the entity moves with it.

5.2 Views

5.2.1 Activity View

e E

™ Do-it-Process: Activities

A

O Create System Components
¢ Create Systern Design
9 O Create Systerm Requirements

O Create Customer Requirements
O Create Developer Reguirements
¢h Create Test Cases
¢ Create Traceability Matrix
(b Werify System Requirements

¢ Initiate Praject

¢ Integrate System

¢ validate System

Figure 5.4 The Activities View

5.2.2 Artifact View

[~ Do-it-Process: Artifacts

& M

Developement Guidelines
@ Dornain Knowladge
Reference Knowledge
Systern Envirorment
Executahle Component
Executable Systern
Marre Conventions
L Reguirements Documentation
Customer Requirements
Developer Reguirements
Requirements Specification

Traceabilitiy Matrix Requirements

validation Docurnent

Verification Docurment
Software Systern Documentation
S Component Documentation

Figure 5.5 The Artifacts View

64

The activity view displays activities only in a
hierarchical list. It shows all activities that
are defined in the process model.

They are displayed in alphabetical order and
the sub-activities are displayed as sub-nodes
of the tree. The tree can be expanded and
collapsed.

All activities that are created in this view will
automatically be shown in the hierarchical
structure of the product flows view and the
control flows view.

The artifact view displays artifacts only in a
hierarchical list. It shows all artifacts that are
defined in the process model.

They are displayed in alphabetical order and
the sub-artifacts are displayed as sub-nodes
of the tree. The tree can be expanded and
collapsed.

For the functionality of the menus, see sec-
tion 4.5.
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5.2.3 Roles and Tools View

The role view and the tool view are sim-

= Do-it-Process: Roles © o“ & [X] ple non-hierarchical list views.

= ['t? They contain all roles and tools, respec-
$ Customer tively, that are defined in the process
$ Designer model.

$ Dormain Expert

$ Programrmer

ﬁ Requirements Engineer

¥ System Integration Engineer
% Tester The role view allows the option Extract
view... of a selected role to get the role-
specific view on the process as a new
independent process model.

The only other view that can include

roles or tools is the user-defined process
view.

Fiaure 5.6 The Roles View

The extracted view will show all entities and their relationships with respect to
one specific role. See section 4.5.

[
[=3 Spearmint 5.1 M= E
File Window Tools Help

D w[H & ]

@ [ IESE Process Repository.spm
@ % Embedded Software Developmel
@ § Do-itProcess
® ¥ Do-it-Process: Designer
[ activities
[ artitacts
1 roles
1 Tools
=1 Product Flows
1 contral Flows
&0 Role Allocation

0 po.it Process: Designer: Role Allocation ::

e

) A H
a & s Iﬁ\lﬁﬂﬂ\ |ﬁ||ﬁ}| \ﬂﬂH%'\

Name Tl
Conwventions T~
e,

C=13

b

-7 Create Systern Designer

- DES‘IQH

Requirements
Documentation g

Customer

\In\\@\m\m\oﬂ

= I

|2 IESE Pracess Repository.... Ready

Figure 5.7 Extracted view
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5.2.4 Product Flows View

=] Do-it-Process: Product Flows

&

@ General View
O Create Systern Components
¢ Create Systern Design
@ (f) Create Systerm Requirements

L Create Systemn Requirements
O Create Customer Requirements
C) Create Developer Requirements
¢ Create Test Cases
) Create Traceability Matrix
O Werify Systam Reguirerments

All activities and product flow graphs are
contained in the hierarchical structure of
the product flow refinement view.

It shows activities and product flow graphs
and the refinement relationships between
them, as well as which activities are
contained in which product flow graphs.

New activities added to the product flow

refinement view will automatically be
shown in the activity view showing the
same hierarchical structure of the activities
as the product flow view.

¢h Initiate Project
¢h Integrate System
¢ validate System

Figure 5.8 The Product Flow Refinement View

Sub activities are included in the product flow refinement graph of their con-
tainer activity. The graph will automatically be named after the container activ-

ity.
To move any activity within the hierarchical structure of the tree may result in a
change of the corresponding product flow graphs, i.e., activities moved will be
excluded from the graph along with their links to other objects.

5.2.5 Product Flow Graphs

The product flow graphs contain activities, artifacts, and the relationships be-
tween them:

The activity produces the artifact.

The activity consumes the artifact.

O
A
[ |-:-||--|

The activity modifies the artifact.

It is not possible to link two activities or to link two artifacts directly.

If the product flow refines an activity, the user can include the consumed and
produced artifacts of the parent activity.

The activities in a product flow graph can be decomposed to get a finer grained
description of the activity.

To create a decomposition of an activity, you can use the popup menu New
Product Flow Refinement of the activity. This creates a new product flow
graph where artifacts and activities can be easily included via the background
popup menu.
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If a refinement exists for the selected activity, the New Product Flow Refine-
ment menu item is deactivated, and the menu items Show and New Activity

are activated instead.

Show opens the diagram for this activity and New Activity creates a new sub

activity of the selected activity in the model.

o} Zeneral View

" Create System Design

(:) Create System Component

Lo/ (f) Create System Reqmrements

n

@ [Br Create Systern Re
¢ Create Custam
) Create Develop
¢ Create Test Ca
" Create Traceah
& noname
h verify Systerns

" Initiate Project

¢ Integrate System

¢ validate System

Show
Hew Activity

Copy I Mark

Paste Copy

Delete

IEEI: Tutoriallnc.spm

Rename
Properties

Inconsistencies

achy

Fig 5.9 Show/New activity options

On the left upper corner of the toolbar is a notice on which activity is the par-
ent activity of that product flow graph. If this view contains a top-level graph,
the notice “No parent” will indicate this.

™ Do-it-Process: General View

od E

[rovaren || fios [~ | B[ 2] [0y /S o 5 [

Figure 5.10 A product flow graph
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5.2.6 Control Flow View

IE| Do-it-Process: Control Flows All activities and control flow graphs are

3| (ke contained in the hierarchical structure of
D Ij the control flow refinement view.

o General Control Flow Graph

& Create System Components It shows activities and control flow
¢ Create System Design

@ O Create System Requirements graphs and the refinement relationships
¢ Bl Create System Reguirements between them, as well as which activi-
@ Create Customer Requiremerits ties are contained in which control flow
@ ) Create Developer Requirerments
@ ¢ Create Test Cases graphs.
¢ Create Traceability Matrix L
& Verity System Requirements New activities added to the control flow
& Initiate Project refinement view will automatically be

¢ Integrate Systern

& Validate System shown in the activity view showing the

same hierarchical structure of the
Fiaure 5.11 The Control Flow Refinement View activities as the control flow view.

The hierarchical structure resembles the containment structure of the activities
and the product flow refinement view.

5.2.7 Control Flow Graphs

The control flow graphs contain activities, join/split states, and precedes links. A
join/split state is a circle that is divided in two halves; the left half contains the
join symbol and the right the split symbol. The join and split symbols are AND
(x), OR (+), and XOR(&®) or nil (empty).

The split symbol is used when an activity is followed by two or more activities:

The join symbol is used when two or more activities precede one activity:

Activityd o

Activity3

Artivity2
Fig 5.12 Join/And

The join/split state and precedes link were introduced for modeling the control
flow graphs. The precedes links are arrows between activities or join/split
states.
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Fig 5.13 Control flow example

Fig 5.13 shows the control flow graph called Handle Design Defects. The de-
scription of this graph is as follows:

The activity DesignDefectGenerationRrate could be followed (OR), by the activ-
ity DesignDefectDetectionRate or the activity DesignDefectsEscapeRate. If the
branch, which has another join/split state, is followed, then the activity Des-
ignDefectsToNextPhase can be accomplished if and only if, the activities Des-
ignDefectsEscapeRate (AND) DesignBadFixesGenerate have been done before.

5.2.8 Process View (User Defined View)

The process view is a special type of view. This is the only graphical view where
the user can work with roles and tools.

This view is not part of the refinement hierarchy and can contain parts from
each level of the refinement hierarchy. The process view is a partial view.

The process view can contain all four SPEARMINT™ entities, namely activities,
artifacts, roles, and tools. Roles and tools can be linked to activities. Activities
and artifacts can be linked displaying the relationship of consumption, usage,
and modification as described in section 5.2.5. It is not possible to link two ac-
tivities or to link two artifacts directly.
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Figure 5.14
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A Process View

The buttons for including are one way to populate the view with existing activi-
ties, artifacts, roles, and tools.

You can also use the popup menu in the background to include entities with
Paste Object.

With Paste Copy the content of the clipboard is included as a copy in the view
and the model. That means you created a new entity with the same name and
attributes in the model and the view.

The newly created entity appears in the hierarchical view at the root level ac-
cording to the type of the entity.

Activities also appear in the refinement view; there they can be moved to the
appropriate position in the refinement structure.

5.2.9 Hypertext View

70

The purpose of the hypertext view is to show and discuss a process model with
a remote partner. This partner can view the model in a browser (ie. Netscape or
Internet Explorer).
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F2 LIPE: ypertext View

4]e]| e

[ Starting Server

HTTP-service started.

Flease load the following URL in yaur web-browser:
‘hitprpct 2001 83 index html*

[Z] show global selection

The Hypertext view

The user can decide which part of the process model the partner sees. This can
be done using the four buttons on the toolbar of the fypertext view, which in-
clude or exclude specific entities of the process model.

@ Include selected, includes all selected objects to the model

@ Exclude selected, excludes all selected objects from the process view

="l Include neighbors, includes all objects that have an association with the
selected object

@ Include all, includes the whole process model

The button with the stop sign stops the server, and is replaced by a button to
start the server again.

When the server is stopped the partner is disconnected. The server must be
started again in order to present the process model to the partner.

Every time the server is started in a different location, therefore the partner
must be warned about the new location.

On the right side there is a red plug with a number, which indicates how many
browsers are connected to the server.

The options button switches the status window of the server to list, with six
display options. The user can select which details the participating person could
see in the browser.

The following display options can be selected:
e Show description

e Show attributes

e Show product flow

e Show decomposition
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Figure 5.16

72

e Relations from/to resources

e Relations from/to roles

By clicking on the microphone symbol in the upper frame, the partner can
submit a message from the browser to SPEARMINT™ . This message appeatrs in
the status area of the Hypertext View.

This is an example of a generated view in a browser:

Spearmint Web-based Guidebook - Netscape

File Edit ¥iew Go

Communicator

Help

"g SPEARMINT Web-based Guidebook

% Software Process Elicitation, Analysis, Review, and Measurement in an Integrated Modeling Erwironment

Project ssp
Elements of view HTTP-View
Activities

* Analysis

* Design

* Implementation

+ Reguirement Analysis
» Benutzeranforderunge
= Funktionale

Anfarderungen

= MNichtfunktionale

anforderungen

Artifacts

+ Analysis Documents
+ Design Documents

* Program Documentation
+ Reguirements Document

Roles

+ Programmer

+ Feaguirements Engineer
* Systern Analyst

+ Systern Designer

Tools

+ BE
+ LML Toal

+ Wordprocessar

Show me in Spearmint N

O Activity Requirement Analysis
Description:

Analysing the Requiremnents of a new System
Attributes:

Mo attributes defined.

Component Of:
-none- (fop level)

Contains:

+ Benutzeranforderunge
+ Funktionale Anforderungen

+ Michtfunktionale anforderungen

Productflow

Consumed products: -none- |Produced products:

+ Reguirements Document

Involved Roles:

+ Reguirements Engineer

Used Resources:

* Wardprocessor

This page has been generated on 10:15, 12, Apeil 2000 by Spearmint(tm).

= =0

|Document: Dane

The generated HTTP View in the browser.
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Figure 5.17 The General Properties tab of an entity
q. Properties View: Executable System
(General [ ttributes
Status : Name
Status
Type
| |unformatted Text -
: Modify ...
. Modify Attribute: skatus
Add Remov
Okay Cancel
Figure 5.18 The Attributes tab for an entity

Modelling with Views

The properties view gives the user the opportunity to type in additional infor-
mation about the entities. It always displays the information of the entity that is
selected. If no entity is selected, the view is empty.

The view has two panels, one for the general properties (see Figure 5.17) and
one for attributes (see Figure 5.18).

4§ Properties View

o &

Class
]

Name

General | Attributes |

Artifact
27

|N0n-Functi0naI System Test Report

Description [Examples:

F Usability
- Scalability
- Awailability

It is possible to resize the columns and the value and description text fields.
Drag the split bars or use the small arrows to resize the components in this dia-
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Predefined sets of attributes can be activated via the attribute profiles option.
For each entity, a name and a description can be specified. These are the de-
fault attributes for all entities in SPEARMINT™ .

In the attributes tab (Fig 5.18), the user can define its own attributes, change
the name of new or existing attributes, and define a value for the attribute.

Something to remember: The properties view is the mechanism that allows us-
ers to configure the process model information according to the specific needs
of the organization. The attributes specified can be generated into process
handbooks or EPG’s (see Chapter 7).

Something to remember: use the properties view for entering additional infor-
mation about process entities you will later on display in your process hand-
books, such as tasks needed to perform an activity, links to examples or tem-
plates for artifacts, or required skills for roles. This information appears in the
process handbooks generated from SPEARMINT™ process models.
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6 Consistency Checking

SPEARMINT™ recognizes many structural rules pertaining to process models.
These rules specify the well-formedness of process models and are designed to
assist users in building high quality process models.

The consistency rules influence the behavior of SPEARMINT™ in many different
ways. Sometimes, SPEARMINT™ makes automatic corrections to the process
model to ensure that the rules are not violated, at other times it gives warnings,
and at yet other times, it allows violations but reports them in a checker.

e SPEARMINT™ enforces and/or checks many structural rules on the process
model.

e These rules influence the way SPEARMINT™ behaves.
e Users can customize their behavior.

The following sections first introduce the methodological prerequisites underly-
ing consistency checking in SPEARMINT™, namely the process metamodel and
the consistency rules. Then, SPEARMINT™’s functions for automated consis-
tency assurance are described.

6.1 Methodological Prerequisites

The SPEARMINT™ tool is designed to support a method for descriptive model-
ling of software development processes, which has been defined by Fraunhofer
|ESE. This method defines the concepts and notations to be used for process
models, as well as the activities and steps to be taken for eliciting and capturing
process information into such models.

The specific methodological prerequisites that are relevant to the SPEARMINT™
tool are the process metamodel and the consistency rules. Both are given in the
following sections.

6.1.1 Process Metamodel

Figure 6.1 shows the process metamodel that is used in SPEARMINT™ 6. The
core classes are «Entity», «Activity», «Artifact», «Role», «Resource», and
«Tool», with the core associations «contains», «consumes», «modifies», «pro-
duces», «involves», «uses», and «precedes». The «Attribute» class is added for
flexibility, while the «ProductFlowGraph» and «ControlFlowGraph» classes and
their associations are added for visual modeling.
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Figure 6.1 Process metamodel of SPEARMINT™ 6
6.1.2 Consistency Rules

Every instance of class «Process» in the process metamodel is a process model
that is required to conform to both the metamodel and to the following set of
consistency rules.

R1  An Attribute belongs to exactly one Element. (built-in1)

1 Rules R1, R6, R8, R12, and R37 are made explicit in the metamodel with multiplicity restrictions «1» or
«0..1». In addition, rule R1 is related to a composition («has»), rules R6 and R8 are related to hierarchies
(«contains», cf. rules R9 and R10), and rules R12 and R37 are related to derived hierarchies (implied by «re-
fines» and «imports»).

Visual modeling is expected to deal with composition and hierarchies in appropriate ways, e.g. with graphi-
cal user interface (GUI) components for lists and trees. Using these kinds of GUI components, violations of
the above rules are considered very unintuitive for the user — and difficult to deal with by the programmer.
Therefore, a decision was made to not allow violations of these rules. Consequently, they have been hard-
coded (built-in) into the design of the software system.

Copyright © Fraunhofer IESE 2002

76



R2

R3

R4

RS

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

Copyright © Fraunhofer IESE 2002

Consistency Checking

If a ProductFlowGraph imports a Consumes, Modifies, or Produces link, it
must import the corresponding Activity and Artifact as well.

A ProductFlowGraph must import all Consumes, Modifies, and Produces
links between imported Activities and Artifacts.

The name of an Attribute must be unique among the Attributes of the
same Element.

Entities must have unique names.
An Activity is contained by at most one Activity. (built-in)

There must be exactly one root Activity. (A root Activity is not contained
by an Activity.)

An Artifact is contained by at most one Artifact. (built-in)

An Activity must not contain itself, neither directly nor indirectly. (PF-4,
first part)

An Artifact must not contain itself, neither directly nor indirectly. (PF-4,
second part)

An Activity is refined by at most one ProductFlowGraph.
A ProductFlowGraph refines at most one Activity. (built-in)

There must be exactly one root ProductFlowGraph. (A root ProductFlow-
Graph does not refine an Activity.)

A root ProductFlowGraph imports exactly one Activity.
A root ProductFlowGraph imports only root Activities.
A root ProductFlowGraph imports only root Artifacts.

If a ProductFlowGraph refines an Activity, it imports exactly the element
Activities of the refined Activity.

If a ProductFlowGraph refines an Activity and the refined Activity con-

sumes, modifies, or produces an Artifact, the ProductFlowGraph imports
either the Artifact or all of its element Artifacts.
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R19

R20

R21

R22

R23

R24

R25

Example scenario?:

nnnnnn

= i
S

A root Artifact must be imported by exactly one ProductFlowGraph.

ictivity mudifes
refines imports i

(]

'

An Activity must consume, modify, or produce at least one Artifact.

An Artifact must be consumed, modified, or produced by at least one Ac-
tivity.

An Artifact is produced by at most one root Activity.

An Artifact must not be both consumed and produced, consumed and
modified, or modified and produced by the same Activity.

If an Artifact is produced by an Activity and is imported by a Product-
FlowGraph refining that Activity, the Artifact must be produced by ex-
actly one Activity that is imported by the ProductFlowGraph.

[ e e

civit produces
refines imparts
mports

Example scenario:

PrOgucEs

ProductFlowGraph

Activity

If an Artifact is produced by an Activity and one of its element Artifacts is
imported by a ProductFlowGraph refining that Activity, the element Arti-
fact must be produced by exactly one Activity that is imported by the
ProductFlowGraph.

2 Thin lines and non-italic fonts indicate the rules conditions, whereas thick lines and italic fonts indicate the
rules implications.
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Example scenario:

proes

containg
ProductFlowGraph imports _>{ Adtifact }_.{ Adtifact

imports prodaces

R26 If an Artifact is modified by an Activity and is imported by a Product-
FlowGraph refining that Activity, the Artifact must be modified by at least
one Activity that is imported by the ProductFlowGraph.

ProductFlowGraph sodifics

3 htivity

Example scenario:

R27 If an Artifact is modified by an Activity and one of its element Artifacts is
imported by a ProductFlowGraph refining that Activity, the element Arti-
fact must be modified by at least one Activity that is imported by the
ProductFlowGraph.

Example scenario:

e
5

contain:
ProductFlowGraph imports _>{ Adtifact }_.{ Adtifact

imports oS

R28 If an Artifact is consumed by an Activity and is imported by a Product-
FlowGraph refining that Activity, the Artifact must be consumed by at
least one Activity that is imported by the ProductFlowGraph.
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80

R29

R30

R31

R32

R33

R34

R35

Example scenario:

e

ProductFlowGraph CORSUNES

imports

If an Artifact is consumed by an Activity and one of its element Artifacts
is imported by a ProductFlowGraph refining that Activity, the element Ar-
tifact must be consumed by at least one Activity that is imported by the
ProductFlowGraph.

Example scenario:

:Al:livily DDDDDDDD : Artifact

ProductFlowGraph imports 4>{ Artifact H Artifact

A non-root Activity may only produce an Artifact, if the Artifact or its
container Artifact is produced by the container Activity.

prednens m
(01’) '
w pmd”‘m

An Activity must be imported by exactly one ProductFlowGraph.

Example scenario:

An Artifact must be imported by at least one ProductFlowGraph.

If a ProductFlowGraph imports an Artifact that is produced by an Activity,
the ProductFlowGraph must also import the Activity; and vice versa..

If a ControlFlowGraph imports a Precedes link, it must import the corre-
sponding States as well.

A ControlFlowGraph must import all Precedes links between imported
States.
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An Activity is refined by at most one ControlFlowGraph.
A ControlFlowGraph refines at most one Activity. (built-in)

There must be exactly one root ControlFlowGraph. (A root ControlFlow-
Graph does not refine an Activity.)

A root ControlFlowGraph imports exactly one Activity.
A root ControlFlowGraph imports only root Activities.

If a ControlFlowGraph refines an Activity, it imports exactly the element
Activities of the refined Activity.

If a ControlFlowGraph imports a State, and the State succeeds or pre-
cedes a JoinSplitStateState, the ControlFlowGraph imports the JoinSplit-
State as well.

An Activity must be imported by exactly one ControlFlowGraph.

A JoinSplitState must be imported by exactly one ControlFlowGraph.

An Activity must precede and succeed at most one State.

If a JoinSplitState succeeds at most one State, its join must be nil; if it
succeeds more than one State, its join must not be nil.

If a JoinSplitState precedes at most one State, its split must be ni1; if it
precedes more than one State, its split must not be ni 1.

A Precedes link may only have a non-empty guard, if the predecessor is a
JoinSplitState with an or or xor split.

A Precedes link may only have a non-empty guard, if all other Precedes
links to successors of the predecessor have a non-empty guard.

If an Activity produces an Artifact that is consumed or modified by an-
other Activity, the producing Activity must precede the consuming or
modifying Activity.

A State must not precede itself.

If an Activity contains at least one element activity, it is refined by at least
one ProductFlowGraph.
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R53 If an Activity contains at least one element activity, it is refined by at least
one ControlFlowGraph.

6.2  Working with Automated Consistency Checking

SPEARMINT™ provides three functions related to automated consistency
checking:

e Setting up the consistency checker
e Checking the consistency of a process model

¢ Showing and correcting inconsistencies on selected objects
These are described below.

6.2.1 Setting Up the Consistency Checker

Open the consistency management dialog by using the Tools menu and choos-
ing the option ‘Consistency Management’. Figure 6.1 shows the Consistency
Management Window, which contain three main areas; Consistency manage-
ment, Consistency Rules, and Role violations.

Consistency Management
[C] Display inconsistencies
[C] Display messages

Consistency Rules

F&&- AT onnector must be impored By exactly one ContralFlowGraph.

R45 - An Activity must preceed and succeed at most one State.

R4E - If a Connectar succeeds at most one State, its join must be nil; ifit succeeds more th
F47 - If a Connector preceeds at most one State, its split must be nil; if it preceeds more th
R48- A Precedes link may only have a non-empty guard, if the predecessor is a Connector
F449- A Precedes link may only have a non-empty guard, if all other Precedes links to succe
RE0 - If an Activity produces an Arifact that is consumed or modified by another Activity, the =

| »

Rule Violations

| Defaults || Load || Save || |

Figure 6.2 Disabling the consistency messages from the Tools menu

In the consistency management window there are 2 check boxes; ‘Display in-
consistencies’ and Display messages’.

Display inconsistencies changes the color (red) of all the entities, which have in-
consistencies in all the views where they are included.

Selecting one of the consistency rules, and one of the ‘Rule violations‘ options
will determine the behavior of SPEARMINT™ .
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¢ Avoid won’t allow the user to perform actions which could violate the rule.

e Correct will automatically create, or delete entities from SPEARMINT™ in or-
der to solve the problem and keep the model consistent.

e Report will simply present the problem by drawing the names of participat-
ing entities in red.

o Ignore will let the problem pass, which effectively disables the consistency
rule.

When selecting the box ‘Display messages’ combined with the ‘Avoid’ Role Vio-
lation option, no message will appear.

When selection any other Role Violation option combined with ‘Display mes-
sages’ in the moment the rule is to be broken, SPEARMINT™ will present a
dialog and then perform the ‘Role Violation Option’ selected.

The user should be aware of the consistency rules customized and its conse-
guences because they alter SPEARMINT™ °S behavior deeply. The recommen-
dation is to use this option when the knowledge of the application is deep.

6.2.2 Checking the Consistency of a Process Model

Figure 6.3

A consistency check can be performed on an entire process model, invoked
from the process model popup menu in the database explorer.

It checks the complete process model for violation of rules listed in the consis-
tency management dialog. The dialog lists more than 50 rules.

[»‘;_",3' Consistency Management
Consistency Management

|| Display inconsistencies
[w] Display messages

Consistency Rules

R3 - A ProductFlowGraph must import all Consumes, Modifies, and Produces links between imported Activities and Artifag =
R4 - The name of an Attribute must be unigue among the Attributes of the same Element.

R4 - Entities must have unigue names.

R7 - There must be exactly one root Activity.

RO - An Activity must not contain itself, neither directly nor indirecthy.

R10 - An Artifact must not contain itself, neither directly nor indirecthy.

F11 - An Activity is refined by at most one ProductFlowGraph.

13 - There must be exactly one root ProductFlowGraph.

[]

Rule Violations

) Avoid @ ' Report ) lghore [ | Verbose

| Defaults || Load || Save || Close |

Consistency Management dialog

Below are some examples.

¢ In arefinement structure, there should be exactly one root activity.
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¢ In a process model, every activity should consume, produce, or modify at
least one artifact.

e E

ﬁ@ Do-it-Process: empty

s]ele el [a] s~ (PR Eo b= 2

Copy ' Mark

O _User a Paste Copy
= Exclude

Delete
? Lock Node
N Rename

ﬁ Properties
T | Activity "User acceptance” does not con> Inconsistencies :

: _Activity "User acceptance” does not conswme, modify, or produce at least one artifact. ; contained> Ij
—[[R2my DU ol |

Figure 6.4 Pop up option inconsistencies
e In a process model, every artifact should have at most one producing activ-
ity.

¢ In a process model, every artifact should be consumed, produced, or modi-
fied by at least one activity.

¢ In arefinement structure, all activities should be contained in exactly one
product flow graph.

¢ In arefinement structure, there should be exactly one root product flow
graph.

¢ In arefinement structure, product flows should only occur between activities
and artifacts contained in the same product flow graph.

¢ In a refinement structure, the root product flow graph should contain ex-
actly one activity.

After checking a window is displayed that shows the result of the consistency
check.
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Minimize ...

Import ...
Export ...
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Generate

Transform ...

@ @ Copy/Mark

& Create Paste Copy

¢ Craate Sy Delete

& M Create 9y
® Initiate Pr -
& Integrate Properties
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Inconsistencies

Rename

»

Figure 6.5 Inconsistencies

Consistency Checking

. Inconsistencies

| |Artitact "SubOutput2” i contained by no product ficw graph. (R32)
2| |artitact "SubOUtpULz” 15 not consumen, modified, ar praducad by 2t least one activity (R21

Root artifact"SubQutput2” is imported by no product flow graph. (R19)

Artifact "Sublnput2” is contained by no product flow graph. (R32)

Adifact "Sublnput2” is not consumed, modified, or produced by at least one activity. (R21)
Root artifact"Sublnput2” is imported by no praduct flow graph. (R19)

Arifact "SubOutput!” is not consumed, modified, or produced by at least one activity. (R21
Root artifact"SubOutput?” is imported by no product flow graph. (R19)

Artitact "SubOutputl” is contained by no product iow graph. (R32)

Artifact "Sublnput!” is not consumed, modified, or produced by at least ane activity. (R21)
Root artifact"Sublnput!” is imported by no product flow graph. (R18)

Arifact "Sublnput!” is contained by no product flow graph. (R32)

Activity "noname” does not consume, modify, or produce atleast one artifact. (R20)
Artifact "Requirements Docurmentation” is produced by activity "Create System Reguireme
Artitact "Requirements Docurmentation” is produced by activity "Create System Reguireme
Artifact "Requirements Documentation” is produced by activity "Create System Reguireme
Root arifact"Name Conventions" is imported by more than one product flow graph. (R19)
There is more than one root activity. (R7)

Root contral flow graph "General Contral Flow" contains more than one activity. {(R39)
Root product flow graph "General Yiew" containg more than one activity. (R14)

6.2.3 Showing and Correcting Inconsistencies on Selected Objects

The aim of the menu Inconsistencies... is to facilitate the elimination of incon-
sistencies on selected parts of the process model.

If an object (i.e., a view or a SPEARMINT™ entity) is selected and the mouse

popup is invoked, all inconsistencies related to the currently selected object are

listed in a short version.

Moving your mouse pointer on such a list entry, the tool tip displays the long

Hew Sub-Artifact

Copy / Mark
Paste Copy
Paste Object

Delete

Rename
Properties

Activity “DefectPrevDetectionRate” prod>
Activity “DefectPrevDetectionRate” prod>

Figure 6.6: Inconsistencies of an Entity

version of the error message. Selecting a list entry, SPEARMINT™ offers sugges-

tions on how the inconsistency can be removed. The user can select one of

these suggestions to correct the model accordingly.
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Egj. Input E

E Select a correction:
(Delete activity "DefectPrevDetectionRate produces artifact "DefectsPevDetected” product flow. (R50) -|
Figure 6.7: Solution suggestions for solving the selected inconsistency.
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7 Electronic Process Guide Generation (EPG)

With the EPG generator you can generate an HTML based EPG of the process
model in SPEARMINT™ . The EPG is a web-based description of the process. It
is a set of HTML pages that are browseable in any web browser.

Currently there are two options available for this purpose, which are:

Electronic Process Guide: This option generates an electronic process guide,
based on a fix template, which is not visible to the user.

SPEARMINT™ 5 EPG: This option allows the generation of a SPEARMINT™
5 Electronic Process Guide.

71 SPEARMINT™ 6 EPG generation:

The steps to generate are:

Right click on the process model
Select the option Generate Electronic Process Guide...
Select the directory where the documentation will be placed

A dialog box warning that all files and subdirectories will be deleted ap-
pears. Verify once again the directory. Click ok.

A new dialog pops up during the generation until it is completed.

In the directory selected previously for generation, open the browser and select
the file index.html.

7.2  SPEARMINT™ 5 EPG: Setting the Configuration

7.2.1 Changing the Settings for Graphical Views

Copy the document ‘DefaultConfiguration.xml’, which lies in the ‘lib’ file of the
SPEARMINT™ folder, to a personal directory. Rename it ‘PersonalConfigura-
tion.xml’:

Copyright © Fraunhofer IESE 2002
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Figure 7.1

Figure 7.2

88

BN Exploring - Personal

File Edit Yiew Toolz Help

IaF‘ersonal j | é‘:llﬁl il > |||
All Folders Contents of 'Perzanal
ﬂ Hame | Sizel Type | Modified | At
PelsonaIConfigurat... KB HML Document 1010401 240 PM

1] | G 1] |

|1 obiectls] |2.34KB [Disk free space: 4.17GE)

N

The renamed copy of the default configuration document.

Open the document ‘PersonalConfiguration.xml’ in the windows notepad and
change the configuration in the following line:

<Configuration dtd="0.1"">
<Property key=""epg.graphicalViews" >true</Property>

B PersonalConfiguration - Notepad M=l &=
File Edit Search Help

<Configuration dtd=""8.1">

{Property key="epg.manyWindows">falsed/Property>

<Property key="epg.graphicalViews">EQEK/Property>

{Property key="epg.thunbnailImgWidth">108</Property>

{Property key="epg.feedbackAddress">epgRiese.fhg.de{/Property>

{*-- {Property key="epg.specProctodProperties"><{/Property> -->

{*-- {Property key="epg.activityfattributes"><{/Property> -->

{*-- {Property key="epg.artifactAttributes"><{/Property> -->

{t-- <{Property key="epg.rolenttributes">{/Property> -->

{*-- {Property key="epg.toolAttributes">{/Property> -->

<{Property key="epg.language”>en<{/Property>

<{Property key="epg.ignoreEmptyattributes">true{/Property>

{Property key="epg.shovGenerationbDate">true{/Property>

{Property key="epg.shouwProjectHame">truel/Property>

<Property Key="epg.background”>yellow</Property>

{Property key="epg.specProctodIdentifier">Process HModel<{/Property> ,l
Al

4] |

PersonalConfiguration — Windows notepad

The configuration of the EPG can be set in a configuration file (see section
3.7.1).

<Property key=""epg.manyWindows"'>false</Property>

- The value true will open a new window in the web browser for every new
inquiry.

- The value false will open every inquiry in the same window of the web
browser.

<Property key=""epg.graphicalViews" >true</Property>
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- Determines whether the EPG will include graphical views, possible values
are therefore true or false.

<Property key=""epg.thumbnaillmgWidth**>100</Property>

- Determines the width of the thumbnail image for the graphical views.

<Property key="epg.feedbackAddress"'>epg@iese.fhg.de</Property>
- Gives the email feedback address to be displayed in the EPG.

<!-- <Property key=""epg.artifactAttributes'*>status</Property> -->

- <l --> this line is deactivated in the configuration; to activate the line,
delete the outer brackets

- Determines which attributes are to be displayed in the EPG. The attributes
have to be named explicitly (case sensitivel!) and if there are more than one
attribute, they have to be divided by three # symbols, i.e.:

<Property key=""epg.artifactAttributes''>status##itsize</Property>

- If the property is deactivated, all attributes will be displayed in the EPG.

<Property key=""epg.language''>en</Property>

- Determines the language of the EPG; to change it to German, the following
change has to be made:

<Property key=""epg.language''>de</Property>

<Property key=""epg.ignoreEmptyAttributes''>true</Property>

- Determines whether the EPG will display empty attribute, possible values
are true or false.

<Property key=""epg.showGenerationDate"">true</Property>

- Determines whether the date when the EPG has been generated shall be
displayed, possible values are true or false.

<Property key=""epg.showProjectName''>true</Property>

- Determines whether the name of the project is to be displayed, possible
values are true or false.
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<Property key=""epg.background''>white</Property>
- Determines the background color of the EPG in the browser window.
<Property key="epg.artifactsldentifier''>Artifacts</Property>

- A given entity is identified within a certain heading. All artifacts could be
documents, for example. In order for them to be labeled as such in the
EPG, the configuration would have to be changed as follows:

<Property key="epg.artifactsldentifier''>Documents</Property>

7.2.2 Generating a SPEARMINT™ 5 EPG

Fig 7.3

90

Choose the menu item Generate EPG ... in the popup menu of a process
model.

A file-choose dialog opens, where the root folder for the EPG has to be se-
lected. Select the folder but do not enter it, otherwise the generator will not
start.

E"EESEIEEI: Generated Document Direckory S x|

Look in: ] Tutorialine v| &) |G (=3 BE E=

[ Database
CJEPG

1 Images
[ Mew Folder
3 ML

File name: |EF'G Select Directory

Files of type: | All Files {*.*) - Cancel

Generate an EPG

In the next file-choose dialog, the configuration file for the EPG can be se-

lected. If no file is selected, the generator takes the default configuration file (
see Fig 7.2).

For defining an individual configuration file, copy the default file (DefaultCon-

figuration.xml) and change it to suit your own needs as described in section
7.1.
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Now generation will start. The status of the generation is shown in the status
bar.

7.2.3 Open a SPEARMINT™ 5 EPG

To open the EPG, load the file Index.html in the folder EPG into your web
browser.

The EPG uses java applets and is optimized for the Netscape Navigator.

7.3 Structure of the EPG

The HTML based EPG’s divides the browser window into three frames, the two
left frames are for navigation and the right frame is for displaying information
on the process.

The top frame of the two left frames displays a tree with all entities of the
process; activities, artifacts, roles, and tools.

The lower left frame contains a dynamic table of contents, which changes ac-
cording to the selection made in the upper frame.

¥ Do-it-Process - Netscape N -5
File Edit Wiew Go Communicator  Help
a a =5 & B @ i
Back  Fowad Felosd  Home  Seach Netscape  Pint  Secuity  Shop  Giop
i Bookmarks H: Location [file:///C1/Spearmint/Tutoriallnc/E PG indes. himl =] @7 what's Relate
7 & Instant Message Members (5 WebMail Connections BizJoumal SmartUpdate Mktplace

¥ Do-it-Pracess
¥ Activities
Create System Camponent
Create System Design

Activity: Create System Component

Product Flow

» Creats System This activity consumes the following artifacts:
Reguirements
Initiate Project + Development Guidelines

Inteqrate System
Validate System
> Adifacts

— | This activity modifies the following artifacts:

+ Executable Component
+ SW Component Documentation
o =] *+ Software Systern Documentation

(8

This activity does not produce any artifacts

Activity: Create System
Component

Subactivities
® Description

® Product Flow This activity has no subactivities.
® Subacthties
® Involved Rales
® Used Tools

Involved Roles

Mo roles are invahved with this activity.
Send comments to

epg@iese fho de

Copyright by Fraunhofer IESE -
| Generated Ma: 319002 2 27-4% DI =l Used Tools
= =0=] [Document: Done

Fig 7.4 SPEARMINT™ ’s 6 EPG
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