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What is a Model?

= A model is an abstraction of a physical system

= Typically, you will create different models for a physical system to visualize
different points of view

— Users

— Developers

— Graphic Artists

— Database developers
— Testers

— Documenters

— Andonandon ......
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Why do we model?

To manage complexity

To detect errors and omissions early in the lifecycle

To communicate with stakeholders

To understand requirements

To drive implementation

To understand the impact of change

To ensure that resources are deployed
efficiently

AMO2 5
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Why do we model?

= To communicate with stakeholders
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[Th

e Unified Modeling Language

\

The UML is the
standard language for
visualizing, specifying,
constructing, and
documenting software
and systems
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TQ’s Golden Rule

= Only use what you
need
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Scott Ambler’s Critical Concepts of Agile Modeling

= Apply the right artifact(s)

= Maximize stakeholder return on investment (ROI)
= Active stakeholder participation

= [terate to another artifact

= Model in small increments

= Create several models in parallel

= Collective ownership

= Single source information

= Prefer executable specifications

AMO2 9
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What Are Agile Models?

. Just Barel
= Agile models: GolfdlEzgi;h
— I i Ideal I Realistic
Fulfill their purpose \|

— Are understandable

Value
— Are sufficiently accurate
— Are sufficiently consistent

— Are sufficiently detailed

Copyright 2005 Scott W. Ambler

— Provide positive value

— Are as simple as possible

= Agile models are just barely enough!

AMO2 10



IBM Rational Software Development Conference 2008

Jin
H

Requirements — System Context

= Actors are people or systems that need to communicate with the system being
built

= Use cases are a way to capture functional requirements of a system

= In theory, you should be able to determine system context by looking at a use case
diagram

— Works well if there are a limited number of use cases

— Does not work as well for larger systems

AMO2 11
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Use Case Diagram
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Not Exactly UML but....

@

Professor

co selected

@

course information
Requirements System ”

J[ Reqgistrar

Student
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Documenting Use Cases (Functional
Requirements)

= Use cases are shown in diagrams = Use cases are described in text

Use-Case Specification — Register for Courses

Brief Description

This use case allows a Student to register for course offerings in the current

semester. The Student can also modify or delete course selections if changes are

made within the addidrop period atthe beginning of the semester. The Course
ﬁ Catalog Systerm provides a list of all the course offerings for the current semester.

Actors

1. Prmary Actor — Student

2. Secondary Actor - Course Catalog System

Register for Courses Flow of Events

1. Basic Flow

Student

1.1, LOG ON.
This use caze starts when a student accesses the Course Registration
System. The student enters a student ID and password and the system
validates the student.

1.2,  CREATE 3CHEDLULE.
The systern displays the functions available to the student. These functions
are: Create A Schedule, Modify a Schedule and Delete a Schedule. The
student selects 'Create a Schedule’.

1.3. EELECT COURSES
The systern retrieves a list of availahle course offerings fram the Course
Catalog Systermn and displays the list to the student. The Student selects up
to 4 primary course offerings and 2 alternate course offerings from the list of
availahle offerings. The student can add and delete courses as desired until
choosing to submit the schedule.

1.4.  SUBMIT SCHEDULE.
The student indicates that the schedule is complete. The systern validates
the courses selected and displays the schedule to the student. The system
displays the confimation number for the schedule. The systems saves the
student's schedule information. The use case ends.

14
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Simple Sequence Diagram is Worth Hundreds of
Words

| Register for courses - add a couse offering

|

— T ' ¥

[The Syster: |

1: Course number

2:List of course offerings

T—T——

3:5elected course offering

s s —
2

4 Display Course Mame, Professorand Locati

5: Confirm selection

6:Added to course offering

I M Y )
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Bulleted Outline i1s Usually Sufficient

Time ordered outline of the steps in the use case

— Typically just simple sentences

Concentrate on the steps in the basic flow

List major alternate flows and exceptions

This is just a first cut at the use case flow of events

Benefits

— Allow you to get a handle on the complexity of the use case (more steps
typically more complexity)

— Allow you to get early buy in from the customer that you are building the right
system

— Provide basis for prototyping

AMO2 16
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Add a Course Bulleted Outline

= Basic Flow
— Student logs onto system
— Student opts to add a course to a schedule
— Student enters a course number
— System verifies that student has satisfied pre-requisites for the course
— System displays a list of open course offerings
— Student selects an offering
— Student is registered for the course

= Alternate Flows
— Pre-requisites not satisfied

— No course offerings available

AMO2 17
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User Interface Storyboard

'] Browse by Subject Area
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1: Browse(Catalog |

1.1:MavigateTo
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3 SelectSubject

F
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3.2: SelectSubject

P |
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|
|

“
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User Interface Screens

“5Creens
| RegistrationSystemHome

4§ BrowseCatalog ()

Browse Catalog

«SCreens
| BrowseCourseCatalog

g3 BrowseBySubject ()
3 Search ()
5 Quit ()
ﬁ MavigateTao ()
T «SCreerns
. £ CourseOfferingDetail
E B ubi IO Name
Eg Subjectarealist Select Course Offering E.rumger
 (Eg CourseOfferinglist E. D:;ce_zrilr:;
2, SelectSubject () E.th;essor
&3 SelectCourseOffering () E.Pmﬂgquisiteljst
. : L =H
4 DisplayCourseOfferings () g2 NavigateTo ()
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User Interface Navigation Map

) «5Creens 2
‘ | RegistrationSystemHome

|
|
I asCreens ) | “SCTEEns I
] scheduleCreation | ] CourseRosterRequest |
wSCreens
| BrowseCourseCatalog
ik F
: ALt |
| | SearchForm
| wSCTE e .
= | CourseOfferingDetail
' -t'rnput:tr_
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Analysis Classes

= Boundary Class ’_.

— A class used to model interaction between the system's
surroundings and its inner workings

Boundary Class

= Control Class ‘

— A class used to model control behavior specific to one
or a few use cases

= Entity Class !

Entity Class

Control Class

— A class used to model information and associated
behavior that must be stored

AMO2 21
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Analysis Level Diagram

Browse Course Catalog Participants

O
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User Interface Design Diagram
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Java Class Design Diagram

[% «Java Class»
(E Xl
o title : String
o artist : String ‘Jgauﬁfﬁ”
o id : 5tring .
o price : float o password : 5tring
o categary : String a usemame:stnng «Java Clasgs
@ getTitle) a ﬂmtname:stqng @ Logon
@ setTitle(String) a Iastname:strjng
@ gethrtist) 4o fullName : String Zaijser | @ logon()
@ setArtist(String) ® getPassword() @ isLogonVisible()
@ getld]) @ setPassword(Shing)
@ setld(String) @ getUsername()
@ getPrice() @ setUsemamelSting)
o setPrice(float) @ getFirstname()
@ getCategon) @ setFirstname(Sting)
@ setCategory(String) @ getlastname()
@ Cd(String, String, float, String, String) @ setlastname(Sting)
& cd() @ getFullName()
“LIsen
«Java Class» «Java Class»
CdDetail Home
«Java Class» () = [C)
© Cdcatalog @ back() @ showCataloa()
a_cdManager : CdManager = null; » categorySelected(ValueChangeEvent) @ manageUserAccount)
@ getCdManager() @ getCategoryall)
@ setCdManager{CdManager) = wrapAsGUIList{List)
@ logoff) o addNew)
o back] o isAddNewVisible()
@ titleSeled() ® updateCd])
© addCd() @ isUpdateCdvisible)
@ isAddCdvisible()
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Entity-Relationship Modeling

Qrder Treatment PP e
Order Treatment
Hh., IPiiEWE 9 ; g~ S
T Murse / _
T performs reviEws 1 1 parforms
\\|_ :( wefitity
) 1 MNurse i
Frogress MNote wiites . ~ . Addendum
L + . Wirifas L Writes
,lrkﬂ-f wirltes ?31‘5
| PEYIEWS a.* o.*
| wEntitys FEFiews wEntityw
5% Progress Note Addendum
Care Plan Review Schedule 0..*
aEmtibys
Care Plan Review Schadule

Crow’s Feet Notation UML Notation
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Course Registration Physical Data Model

«tables
—| Data Model::Course

Eg «nn, pke CourseID:INT

Eg «fk, nn» CourseOfferingID:INT
Eg «nn» CourseNumber:INT

Eg «nn» NumberCredits:INT

«tables
— CourseOffering

Eg =nn, pfle» CourseOfferingID:INT
Eg «nn» location : VARCHAR(128)
Eg «nn» dayTime : VARCHAR(128)
Eg «floe StudentID : INT

Eg «fk= ProfessorID INT

AMO2

«tables
— Student

Eg «nn, pfk» StudentID : INT

Eg «nn» Name : VARCHAR(128)

Eg =nn» StreetAddress VARCHAR(128)
Eg «nn» City : WARCHAR(128)

[Eg «nn» State : VARCHAR(2)

Eg «nn» ZipCode : ZIPCODE

Eg SSNumber : 55N

«tablew
— Professor

Eg «nn, pflee ProfessorID : INT
Eg; =nnw City : VARCHAR(128)
Eg «nn» Name : VARCHAR(128)
Eg «nn» StreetAddress

Eg «nn» State : VARCHAR(2)
Eg «nn» ZipCode : ZIPCODE
Eg SSNumber : SSN

26
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Roster Database View

] S
| roster
Eg ProfessorID = Professor.Professorld
Eg CourseOfferingID = CourseOffering.CourseOfferinglD
Eg StudentID = Student.StudertID
Eg StudentMame = StudentMame
| [Eg ProfessorMame = ProfessorMame

«tablew
| CourseOffering

Eg «nn, pfks CourseOfferingID:INT
Eg «nn# location : VARCHAR[128)
Eg «nn# dayTime : VARCHAR({128)
Eg «fk» StudentID : INT

| Eg «fk ProfessorID INT

AMO2

«tablex
= student

Eg «nn, pfke StudentID : INT
Eg «nn#= Name : VARCHAR[128)
Eg «nn# StreetAddress VARCHAR([128)
Eg «=nnw City : VARCHAR(128)
Eg «nn= State : VARCHAR(Z)
Eg «nn# ZipCode : ZIPCODE
| Eg SSNumber : S5N

1 «tables
! pProfessor

Eg «nn, pfke ProfessorID : INT
gy «=nne= City : VARCHARI128)
Eg «nn» Name : VARCHAR(128)
Eg «nn» StreetAddress

Eg «nn» State : VARCHAR(Z)
g «=nn» ZipCode : ZIPCODE
Eg SSMumber : 55N

27
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Deployment Diagram

Library
Internet
- s
=E _
ApplicationServer DatabaseServer
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Component Diagram

i aComponents '
| = |Student
«Components ' |L I
= _|ScheduledClass =
|
L § i
i R 'i'i_UEE._H
HLISE
lil.iJEE ¥ (-
! | «components
| = |Schedule
| |
i |
ﬂcnmpnnen;m |
= |Professor
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Architecture

Presentation Layer Business Layer Data Layer

Java ServerPages . Java _ DB2

AMO2 30
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! Roster

e scheduled class : Scheduled Cass

scheduleprafessor: Schedul ]
[ =
o Math101 : Course imﬂtfft Roster
iclass : IClass
Math101Sectionl : Cuurse[.‘rﬁémg
schedulestudent ; SehfduleStudent |
L} =) 2]
student : StudentList =

L scheduledStudents: 5 Iﬁj
£ [*]
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Modeling Sessions
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Synchronizing Models and Code

Update ONLY when it hurts

AMO2 33
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What About Tools?

= Use the simplest tool for the job at hand

= i
—
-

AMO2 34
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Common Misconceptions About CASE Tools

Agile modelers don’t use CASE tools

— Agile modelers use the simplest tool, and if the simplest tool for the job is a
CASE tool, then that is what will be used

UML requires CASE tools
— Not true. UML drawings are often done by hand

You start modeling with CASE tools

— Typically modeling is started with a simple tool (e.g. flip charts) and then you
migrate to a CASE tool if needed (e.g. to create persistent models)

The CASE tool is the master

— Not true. Once code is either generated from the model or written by hand, the
code is the master. One tough decision that has to be made is should the model
be updated to reflect the code?

AMO2 35
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Survey Says....

= DDJ Modeling and Documentation survey
— Currently in progress
— 274 respondents so far
= Topics:
— Top 5 modeling tools
— Why people model
— Primary application of tools

— What documents we produce

AMO2 36
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Top 5 Tools

Agile

Traditional

Ad-Hoc

Word Processors (89%)
Drawing Tools (83%)

Individual Whiteboards
(54%)

Wikis (48%)
Post-It Notes (48%)

Drawing Tools (89%)
Word Processors (89%)

Shared Whiteboards
(54%)

Individual Whiteboards
(52%)

Software-based modeling
tools (37%)

Post-It Notes (37%)

Word Processors (83%)
Drawing Tools (74%)
Post-It Notes (46%)
Shared Whiteboards (44%)

Individual Whiteboards
(43%)

AMO2
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Primary Approach to Modeling (%)

No modeling at all

Sketch to think and
communicate

Sketch + digital capture

SBMT to document F
]
]

SBMT to generate code

SBMT for full round-trip
engineering

1 Ad-Hoc
M Traditional
B Agile

AMO2
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Percentage of Teams Creating Deliverable

Documentation
Training Docs
0 Ad-Hoc
M Traditional
System E Agile
Overview
Operations
Doc
0 20 40 60 80 100
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You are Engaged in Agile Modeling If...

= Your customers/users are active participants

= Changing requirements are welcomed and acted upon

= You work on the highest priority requirements first

= You take an iterative and incremental approach to modeling

= Your primary focus is the development of software, not documentation or models
themselves

= You model as a team where everyone’s input is welcome
= You actively try to keep things as simple as possible
= You discard most of your models as development progresses

= Customers/business owners make business decisions; developers make techical
decisions

= The model’s content is recognized as being significantly more important thatn the
format/representation of that content

= How you test what you describe with your model(s) is a critical issue continually
considered as you model

AMO2 40
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QUESTIONS
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