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R EQUIREMENTS A NALYSIS
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Overall Objectives and Philosophy

Throughout requirements modeling, your primary focus is on what, not Aow.
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The requirements model as a bridge between the system description and the design model
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System
description

Analysis
model
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Domain Analysis
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Technical literature

Class taxonomies

Existing applications , - >
euse standards ,
Sourcesl of Customer surveys Domain > Domm:n
domain . Functional models analysis
knowledge | Expert advice analysis > model

Domain languages
Current/future requirements




SAFEHOME

Domain Analysis

The scene: Doug Miller’s office, affer
a meeting with marketing.

The players: Doug Miller, software engineering
manager, and Vinod Raman, a member of the software
engineering leam.
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Requirements Modeling Approaches
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Scenario-based
models

e.g.,

use cases

user stories

:

Software

Behavioral
models
e.g.,

state diagrams
sequence diagrams

Qements

models

e.g.,
class diagrams
collaboration diagrams
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Flow
models
eig.;
DFDs

data models
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(1) what to write about,
(2) how much to write about it,
(3) how detailed to make your description,

(4) how to organize the description?
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SafeHome surveillance function b <l gl

E
ﬁ@ The scene: A meeting room, during

the second requirements gathering meeting.

The players: Jamie Lazar, software team member;
Ed Robbins, software team member; Doug Miller,
software engineering manager; three members of
marketing; a product engineering representative; and a
facilitator.

SafeHome surveillance function

thumbnail views : zuwi sl
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ACS-DCV & by 0 Use case
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access camera surveillance via the Internet— display camera views (ACS-DCYV)
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oloaio USE CASE S YU

Refining a Preliminary Use Case

« Can the actor take some other action at this point?
 [s 1t possible that the actor will encounter some error condition at this point?

» [s 1t possible that the actor will encounter some other behavior at this point ?



245 o SafeHome Products cole oy 0y aibuslo -3

WS e )lg 1, hags (user ID) g 5,15 oL ailbeslo -

WS 03l jaae dalS g0 Al ls Y

Syl o0 50 Oimled 4l ol Sldes gla 4eSS don i ¥

S e ol Lol sl aaSs 51 (surveillance) il abslo -0

DS el “pick acamera” 4besls -f
S oo Sl s g5, 5l e a8 (Ko sl Alalo A
S e bl | VIEW aaS's ailuslo -4

Dyl (o8 atine )90 plelid ojlead b a5 w8 el iled ooty SO ¢ pie Y
e oo (LS Al o 8 S0 Sy b aled ooy 3 1) 90 (25,5 et —))



ooy USE CASE S oyiigs

DS oo ColiS by atulgs o5l Jow lp 2 e, e slo Use case

Jole 5l sl couorn acgamo b 0ads oo pio Sdled oLl USE CASE G a5 ol Jg



SAFEHOME

m Use cose: Access comera surveillonce

via the Inernel—gipia. Comens.
wews [ACS-DCV)

Herolion: 2, lost modification: Jonuory 14 by

V. Raman.

Primory ador:  Homeowner,
Goaol in condead: To view output of comero ploced

throughout the house from amy
remote location vio the intemed,

Precondifions:  Syslem must befully configured;

appropriate uses ID and posswords

must be obioined,
Trigger: The homeowner decides to take
a look inside the house while
away.
Scenanio:
1. The hemeowner logs onto the JgfeHuge Produch
wahsite.
2. The homeowner enters his or her user ID.

11.

. The homeowner enters two passwords (each of beast

eight characters in length).

. The system displays all mojor funchon buttons.
. The homeoemer selects the “surveillance’® from the

major function buttons.

. The homeowner selects “pick a comerg.”
. The system displays the floor plan of the house.
. The homeowner selects o camera icon from the floor

plan.

. The homeowner selects the “view™ bution.
. The system disploys o viewing windew that is

identified by the comera 1D
The system displays video output within the viewing
window of one frome per second.

Use Case Template fgr Survsllonss.

Exceplions:

1. |D or passwords are incomect or not recognized—
st use cose Vialidote D and passwords.

2. Surveilionce funchon not configured for this system—
system displays cppropriate error message; see use
case Configure survesiionce fundion

3. Homeowner selects “View thumbnail snapshots for
ol camera’—see use case View thusmboaoil
snapshols for all comeros,

4. A floor plon is not ovoilable or has not been
configured—display appropriote emor messoge and
see use rose Configure floor plon.

5. Analarm <oadition is encountered—see vie omse

Alorm condition encounfered. Priority:
moderate prionty, to ba
implemented ofter Baaic funchons.

When ovasloble:  Third increment.

Frequency of use: Moderole frequency.

Chonnel to odor:  Vio PC-based browser and
infemal conmechion.

Secondory ocdors: System administrotor, comenas.
Chonnels fo secondory oclors:
1. System administrator: PC-based system.
2. Comergs; wireless connectivity,
Open issues:
1. What mechonisms profedt unauthorized use of this
capability by employees of $gfeHgoe. Producst
2. Issecurity sufficeni? Hadking indo this feoture would
represent a major invasion of privacy.
3. Will system response via the Intemet be acceptable
given the bandwidth required for camer views?
4. Will we develop a capabilify to provide video olo
higher fromes-per-second rale when high-
bandwidth conneclions are ovailable?
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SafeHome

Access camera
surveillance via the

Internet

Configure SafeHome
system parameters

Cameras
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Enter password

and user ID

Valid passwords/ID Invalid passwords/ID

Select major (
Prompt for reen ’
. Oﬂ'lerfunc'b“;ju cfion reeniry

may also
@ Input tries remain

be selected
No input

fries remain

Select surveillance

Thumbnail views Select a specific camera

o?neifg.s um{f@@ camera ica
|

L1 g

Exit this function See another camera
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Homeowner Camera Interface

&=0D

Valid passwords/ID

] Invali /D
Seloct MW passwords
Other functio < Prompt for m"l’Y)

may o|so

locfmlunce an:il:!wr:s
®-—
No input

tries remain
Thumbnail views Select a specific camera
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® function \/l> —

another
camera




L colo ‘_g)’l.w Jd..o MLo.o

D ata M opeLing C ONCEPTS

g oolo ludl e laslg, cigd o 310 5 e Ho a5, ools sldl e 5 Ll b 158l 6 5 e

(69,5 dalip SG yo aS T eolo sldlden g o5lo o Bluwe (pl 4 (ERD) bls ooz g0 Jloges

entity-relationship diagram (ERD)



oold gL

Data Objects
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Naming Ties one data object to another,

aftributes in this case, owner
M

Y
Descriptive  Referential

Iderﬁifier attributes attributes
VanniamnN / A\ ~ /_A_\

Make

Model ID# Body type Color Owner

Lexus
Chevy
BMW
Ford

Instance

LS400 AB123... Sedan White RSP
Corvette X456...  Sports Red  CCD
750iL  XZ765... Coupe White UL
Taurus  Q12A45. .. Sedan Blue BLF




L sl wleo

Data Attributes
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Relationships
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CrLAass-BAsep MODELING
classes and objects,
attributes,
operations,
class- responsibility-collaborator (CRC) models,
collaboration diagrames,

packages.
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The SafeHome security function enables the homeowner to configure the security system
when it is installed, monitors all sensors connected to the security system, and interacts
with the homeowner through the Internet, a PC, or a control panel.

During installation, the SafeHome PC is used to program and configure the system.
Each sensor is assigned a number and type, a master password is programmed for arming
and disarming the system, and telephone number(s) are input for dialing when a sensor

event occurs.

When a sensor event is recognized, the software invokes an audible alarm attached to
the system. After a delay time that is specified by the homeowner during system configu-
ration activities, the software dials a telephone number of a monitoring service, provides
information about the_location, reporting the nature of the event that has been detected.
The telephone number will be redialed every 20 seconds until telephone connection is
obtained.

The homeowner receives security information via a control panel, the PC, or a browser,
collectively called an interface. The interface displays prompting messages and system

status information on the control panel, the PC ,or the browser window. Homeowner in-
teraction takes the following form . . .

37
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Potential Class
homeowner
sensor

control panel
installation

system [alias security system)
number, fype
master password
telephone number
sensor event
audible alarm

monitoring service

General Classification
role or external entity
external entity

external entity

occurrence

thing

not objects, atfributes of sensor
thing

thing

occurrence

external entity

organizational unit or external entity

38



Potential Class
homeowner
sensor

control panel
installation

system (alias security function)
number, type
master password
telephone number
sensor event
audible alarm

moniforing service

SPL b W ol

Characteristic Number That Applies

rejected: 1, 2 fail even though 6 applies
accepted: all apply

accepted: all apply

rejected

accepted: all apply

rejected: 3 fails, attributes of sensor
rejected: 3 fails

rejected: 3 fails

accepted: all apply

accepted: 2, 3, 4, 5, 6 apply

rejected: 1, 2 fail even though 6 applies
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Specifying Attributes
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name,

" average salary
position,

, mailing address
batting average,

edit t d full vesti
fielding percentage, credit towaleh il Vestns

years played, pension plan options chosen

games played
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identification information = system ID + verification phone number + system status

SafeHome (¢! . system M5

alarm response information = delay time + telephone number

activation/deactivation information = master password + temporary password + number tries

WWW.HREZAPOUR.IR

System

system|D
verificationPhoneNumber
(s]lstemStatus

elayTime
telephoneNumber
masterPassword
temporaryPassword
numberTries

program( )
display( )
reset( )
query( )
arm( )
disarm( )

A ol
Sy gl oolo
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Defining Operations
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- That an assign()operation 1s relevant for the Sensor class.
- That a program()operation will be applied to the System class.

- That arm() and disarm()are operations that apply to System class.

The SafeHome security function enables the homeowner to configure the security system
when it is installed, monitors all sensors connected to the security system, and interacts

with the homeowner through the Internet, a PC, or a control panel.

During installation, the SafeHome PC is used to program and configure the system.
Each sensor is assigned a number and type, a master password is programmed for arming
and disarming the system, and telephone number(s) are input for dialing when a sensor

event occurs.

When a sensor event is recognized, the software invokes an audible alarm attached to
the system. After a delay time that is specified by the homeowner during system configu-
ration activities, the software dials a telephone number of a monitoring service, provides

information about the_ location, reporting the nature of the event that has been detected.
The telephone number will be redialed every 20 seconds until telephone connection is
obtained.

The homeowner receives security information via a control panel, the PC, or a browser,
collectively called an interface. The interface displays prompting messages and system
status information on the control panel, the PC ,or the browser window. Homeowner in-
teraction takes the following form . . .
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FloorPlan

Class Models -

name
outsideDimensions

The scene: Ed’s cubicle, as
determineType| )
positionFloorplan( )

requirements modeling begins. postio

change color{ )

The players: Jamie, Vinod, and Ed—all members of
the SafeHome software engineering team. s placed within » X

> e Camera Wall

gpe fype

1D wallDimensions

location

fieldView

nAngle

ZoomSetting determineType{ )

determineTypel ) computeDimensions | |

translatelocation( )

displaylD( )

d'sgl‘g'y\v’le'ndﬂ,

ais oom| ) i

- Is used to build » i < 15 usad to bulid
Is used to bulld

WallSegment Window Door
type type type
sariCoordinates starfCoordinates startCoordinates
stopCoordinates stopCoordinates stopCoordinates
nextWallSement nextWindow nextDoor
determineTypel ) determinelypel ) determineTypel )
draw| ) draw( ) draw( )
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Class-Responsibility-Collaborator (CRC) Modeling

Class: FloorPlan

Description ;.\43....4 P rg,...w.m L)""‘:U A I L.:.J)IS LJJ‘

|_Responsibility: Collaborator: OIS sL oI5 YL

Defines floor plan name/type

Manages floor plan positioning

Scales floor plan for display t_)"’% CSLQ) C Iaw g_,._w)_a_e : Q)IS CERY C..w;‘) Coos @

Scales floor plan for display

Incorporates walls, doors, and windows Wall

Shows position of video cameras Camera QI)IS.Q.Q) : C_'..»)IS L > Cow *

Dgd (0 oolaiwl S b Ls"'éb s o8 )'l CRC Jow 6‘)‘?

:.f.\
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CRC s Jowo

CRC Models

The scene: Ed’s cubicle, as
requirements modeling begins.

The players: Vinod and Ed—members of the
SafeHome software engineering team.

Use case: SafeHome home management function.

Narrative:

We want to use the home management interface on a PC or an Internet connection to control electronic devices that have
wireless interface controllers.

The system should allow me to turn specific lights on and off, to control appliances that are connected to a wireless interface, to set my
heating and air conditioning system to temperatures that I define. To do this, I want to select the devices from a floor plan of the house.
Each device must be identified on the floor plan. As an optional feature, I want to control all audiovisual devices—audio, television, DVD,
digital recorders, and so forth.

With a single selection, I want to be able to set the entire house for various situations. One is /ome, another is away, a third is overnight
travel, and a fourth is extended travel. All of these situations will have settings that will be applied to all devices. In the overnight travel and
extended travel states, the system should turn lights on and off at random intervals (to make it look like someone is home) and control the
heating and air conditioning system. I should be able to override these setting via the Internet with appropriate password protection . . .



Attributes:
optionsPanel
situationPanel
Floorplan
devicelcons

devicePanels

Operations:
displayControl(),
selectControl(),
displaySituation(),
select situation(),
accessFloorplan(),
selectDevicelcon(),

displayDevicePanel(),

accessDevicePanel(), ...

Class: HomeManagementinterface

Responsibility Collaborator
displayControl() OptionsPanel (class)
selectControl() OptionsPanel (class)
displaySituation() SituationPanel (class)
selectSituation() SituationPanel (class)
accessFloorplan) FloorPlan (class) . . .



s placed within

FleerPlan

fype
name
outsideDimensions

determineTypel |
positionFloorplani )

sca .
change color |

s part of

Camera Wall
pe
E:n:.n wallDimensions
fieldView
nAngle
pomSetting determinaType| |

determinaTypel ) computeDimensions | |

translatelocation( )

displaylDi )
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; |
S |5 usad to build ~ " = |5 usad to bulld
s used to build

WallSegment Window Door
type type type
stortCoordinates starf_cordinates stortCoordinates
stopCoordinates stopi_oordinates stopC_oordinates
nextWallSement nextWindow nextDoor
determinaTypel | determineType| | determinaType( )
drawl ) drawl( ) drawf )
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Multiplicity

Wall

s used to build = < |s used to build

A
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WallSegmentll] Window Door
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Analysis Packages

Environment I

+Iree
+Landscape
+Road
+Wall
+Bridge
+Buildin
+VisualEffect
+Scene

+RulesOfMovement
+ConstraintsOnAction

Characters I

+Player
+Protagonist
+Antagonist
+SupportingRole
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