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How a Project Starts

The scene: Meeting room at CPI
Corporation, a (fictional) company that makes consumer
products for home and commercial use.

The players: Mal Golden, senior manager, product
development; Lisa Perez, marketing manager; Lee
Warren, engineering manager; Joe Camalleri, executive

VP, business development
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Software process

Process framework L.%JS M‘)'q J <0 "i’

Umbrella activities
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S work products

quality assurance points
tamework aciviy #n project milestones

software engineening achicn #n.1
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Adaptive Software Development

adaptive cycle planning Requirements gathering
mission skyement

projed consfraints minkspecs |

basic requirements \

time-boxed release plan |

\

E-'IE-'{lE'E

software increment
adjustments for subsequent cycles

::Dmponenta implemented/tested
cus groups for feedback
f-::urm-::F ﬁp nical reviews
posimortems
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every 24
hours

Scrum: 15 minute daily meeting.

Team members respond to basics:

1) What did you do since last Scrum
meeting?

2) Do you have any obsiacles?

Sprint Backlog: Backlog 3) What will you do before next

Feature(s) items 30 days meeling?
assigned expanded
to sprint by team
) New functionality
is demonstrated
at end of sprint
Product Backlog:

Prioritized product features desired by the customer
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Dynamic Systems Development Method (DSDM)
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Feature Driven Development (FDD)

o (S5o G o 6 drwgd woign pd 4yl cd b plimes Jg el Sl sl 39, plo 51 5 sy (5508
A.»Ssa.la.o;-\)u_i.-l}

(1) emphasizes col- laboration among people on an FDD team;

(2) manages problem and project complexity using feature-based decomposition
followed by the integration of software increments

(3) communication of technical detail using verbal, graphical, and text-based means.
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feature 65 k)
Lol g3l ooy BB aian g9 5l j1aS j0 03 35 sl (plie o3 aS cenl o Slee ST (S

S P9y JB
<action> the <result> <by | for| of | to> a(n) <object>

« Add the product to shopping cart
« Display the technical-specifications of the proauct

« Store the shipping-information for the customer

<action><-ing> a(n) <object>

Making a product sale
35
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De\;hp Build a
Overall Features

Model List

(more shape A list of features
than content) grouped into sets

and subject areas

Feature

|

A development plan
Class owners
Feature Set Owners

Design
By
Feature
| | N
A design Completed
package client-value
(sequences) function
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Lean Software Development (LSD)

el 00,87 158 0 5 pwiige Lo 8)ls 1y DU gy Jool
eliminate waste
burld quality in
create knowledge
defer commitment
aeliver fast
respect people
optimize the whole.
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1- adding no extraneous features or functions

2- assessing the cost and schedule impact of any newly requested requirement

3- removing any superfluous process steps

4- establishing mechanisms to improve the way team members find information,

5- ensuring the testing finds as many errors as possible

6- reducing the time required to request and get a decision that affects the software or the process
that is applied to create it

7- streamlining the manner in which information is transmitted to all stakeholders involved in the process.
38
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Agile Modeling (AM)
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(1) all constituencies can better understand what needs to be accomplished
(2) the problem can be partitioned effectively among the people who must solve it
(3) quality can be assessed as the system is being engineered and built.

39



S3lw (oo ploso B (9 wlw I, AM a5 Sl

Model with a purpose.
Use multiple models.

Travel light.

Content is more important than representation.

Know the models and the tools you use to create them.

Adapt locally.
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Agile Unified Process (AUP)
J)Lw ? C).‘a.o )‘)5‘ lb)" ool » ‘) g_i>95 L)ML».QA )o )‘}.i: 9 09.4.:| L)“’L"QA )J w).: aanls

1- Modeling.

2- Implementation.

3- Testing.

4- Deployment

5- Configuration and profect management.

6- Environment management.
41
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The Players: Doug Miller, software engineering
manager; Jamie Lazar, software team member; Vinod
Raman, software team member.

42



v Jas bl



Bl ey (owadie
Bl ey (o yo Ldaly Jeol : p ke Juad

:LJ”)M

S s Sl 48
Q‘,.QJ R EvR] K S 1SS smiils
(Seiloy gl gus 15 553)  (4138] o5 3 guaolS 1 by (ol y5 g (ol )l5)



foidowas looaly Jao!

dngi gly 530y aslip 50 Wb a5 Cslalil 5 b g yeedlie (Jgol 5l (crmsg )TN o5 qsaiges
23,5 i o lle 8 S

0,10 Comodd! | >

a2 (oo pll 59, Job j0 &5 Conl Gz (pwaine JB IRl g5 pwsipe 5 dla j0 S3le (0 ol B
by Conndly & oyl S0 311, 33l g b



(a1 p (o )5

So A4S 0gd oo wdS ylpl g b g, o Jaol qeudlie gl acgomme a4 cwaige 15 (IS B S
)0 )8 5 T L 595 Jsbo ) 138 53 g
P Olwdige d19 &S oo |y )3 a5 (s o ojgpn a5 wws oo ) (Gl (pl (e 4 (pwaige 5

A5l (6 T gunalS (o anli oS v ol Sl (ol 58l



Bl ey (pwase iilo

bl S L

oilo YA 8 Alas a cal suls oS Hlasl 6 ais SO (138l 0y cwaige (il (5 00y
] ow f""""“"""" g_i.s d..t.wg.t LS‘)J)L»J S)g0

ol el gl g, (sl p s slo oo &5 wS3le (oo ool 8 (6 5 (95T ) ater Joo
25 2bisls o)l @ Blg (oo e



&) cewd Jouol

Al SOl eslaiwl 4 g el 158l 0 5 cwasge slosaly 4 510 0azg sl dr ool I (] Acgamna
WS (o0 SIS I8l p 3 pwsige sl Ghgy Sl Gl g (S b I8l e 5

aS auS e obml alds oln SO il B Jaol w8 e (o
WS oo Colaa 1y ()15l 0 5 s
5903 (oo )18 BS990 [y 0l 8 b >0
S oo g 8l e pwaige ()5 DY gazs 5l (gl asgenne®

& anolz )0 138l o 5 Lhanl plosilyw 5 ), 1 geesl 5 (g5l ooly ¢ Bl (b callie S Ll
XS < @M‘) LS)'.’)lS



it a8 slosaly oo

(28,8 5 4 58l e 5l s e sl ol ol lawa b g sz e slp Gl oo 1y 5 ! A Jsol dcgocme

Sl Silz ) o

A B azg (glS ol cuiS alo e e o Y o

sl asls 1) glbail Sobl .Y ol

Ao LSy wou il e WP ol

28 ol Sialen 5 LSl )85 glp )5 g3l O Joo
RCHJUUP NOTIVRVIRS g W-1

Seny b3yl Y ol

..L_ASGAW.Q‘)S u‘bb‘ Q‘)—i’.o 6‘).34\56)[5&}?5@ ol:;.;} A Jad‘



MNP oy wasn ) glosaly Joo!
Jo 3 s ) o
ElFl S, 0, ¥ Lol
653 sl G Y o
oleSlb! JUsl & 039 4o gi F Lol
bl ALl i 1 ol dilows ,US Lo 4 6158l oy dmawgs B ol
o5 JUis & 5tz F Lo
a5 o les & glisie oFass iz 511, T 5Kl 5 Alamo e o 5ol 45 o5y ¥ Lo

20,5 aulgs (5l SS 1) 5158 o5 a5 ably ails bbb 4y A Lol



97z sle s sleialy Jool

bl Jgo! -
Sy by Joo! -¥
Sl Joo Jgol =¥
ol Jao!l -F

Sy Jgol -0



L_;bl%")‘ Jso!
1510 0515 wWad (0 &5 5l B oy s 0Ten SO 0 o (bLI Gl pwlw jo Jeeol (nl 31 g b 1 (bLI ! S0
OO e S ) ol
S 00leT LS 6yly8 0 51 B 1, 395 .Y ol
WSS oo |y cdlad (ol sy 5 SO LY Lo
el (595599 LI, ol y o1 e .F ol

oS Wi 1y (6 35 poouad g w410 clilool O Lol



()0 gl U»B{: 5 Jol

WS (gl diloy 1) 995 oy S Sglare 1) 095 4z gi .V ol

SO g g S Ogud gudly (e ;‘ A Sl

310 5500 St Ay ety BlgF A (P g g AT (K (A A Lol

D10y 500 Em Ay cduw b @8lgT a4 ST (0

310y 50 Snso 43 o 5l 055 uily 1y oyl JUo 30 ol (o0 9 G el (kB b S 51 (0

Aol oy B yb g0 w2 AT WS (oo | Azl (9 e (89 S (65L b Al SO 0510w e Lol



Sy doliyp Jool

.

S 53 oly Al i 4y 0B L) 6l e e 45T 05d (o0 (B g (S ool ) sl degeme Jold (o5 sl cdlad
Silw oo bl (SST aslie ¢ (g0 el Blanal s 4

Sy welp slp Dolite sla annls

il oo o |y Jate gy aolpa Lo Ll s TS aS 0

o oo o8 Jleiml sl i o Slije 4z, 90,01 (oo pald Lidu il ol ads o (i, by 15 cow 0
.Oj_‘::, L-;Q . S
[ ]

"(54@‘5 )lfn b FLR S = o‘) A 6]9 cdu..ol; S 9,2 S| uio.n &y "6}?.) d.oliﬁ 6}l€" g_i; : QU; g_i,b-
D9l (0 950 4158l 0 (59,

11



Bl anlss 2 IS 0 fgen il selys JLis 4y a5 sl w05 2l 45 68 S (lie 52 b 30y b

059 (S 0)4> ce-bls ) Jm‘

A2 S g5, aebp cudled o 1) xai 63 sl B b Y Lol

S 1SS 5 e sudle g, Aol aS aslas |y 1LY el

V-1 ) eauslo dsu | dgs Syalys .

S0 5 0 e 1y S gy el b Glosen B Lo

12



AS (o035 oy G958 p0 e bl (e &Bly P Lol

25 e 1, QPANUITLY Y5 5 53, Aol iy 5 plzn ¥ o
Al Glebl ColS 5l aales (oo 438 a5 WS (ees A Lo

Qs oy 1y ol s ol pll 568> A Lo

A9l Joo a4 Sledlats Gls Syse 10 5 S 625 ssts w ) iy aebin Ve Sl

13



Siw Juo Jouo!

Al Solaie Cudgzge fo5 4 azei Ll Jowo

g (o0 dlmsl Joo £ 90 I8l p 5 (owaigeo ,U 50

(dos Jow) b awlgs sla Jow -
L5>|)b Lchb JM -y

14



2,108 o iuled 4y Dglate aiels aws jo (138l e 5 03 peai L, (6 in gl alulgs e alules Jos

Sledb! aols -
Shles dislo—Y
Lg)tlé) dls =Y

35l ey T B A oo oS s 38 o5 4 a5 2380 3 ) Sleogas S L2 lib s Jo

& sloxo -
2,5 Ll =Y
b adlgo o jo li3> - ¥

15



Siw Jowo Jguo!
o ol & el 381 0 5 el 61380 o 5 aud ol Bud — ) o
i o] 095 3 31 et 61 Joko S pas 31y S Y !
S g | 51381 35 b Alawo &5 3 jlns 1y Joko (527 231w gy —F ol
B s BB 45 0y 5595 1y B Joko —F oo

Sl Al 1y ol ol | Jow p Bud o o Lo SUley -0 Lol

16



Ao Cdllao a5 0590 poiaw g B 0 drwgs &5 1y o Joo -7 Lol

LS hgal 3 1y Jolf b Joo e lur (Jg s jlaw oo (1 Joo 0S¥ ol

p35 & Ao yo 33 Shalaic Gl Bigo matlio JUI 10 (51 kb @)% & et Juko 920 3 ol 090 50 - Aol

.J)‘O )‘)3 M‘

Sly o Yool oy (o0 s Ay Cawyo AEl 69y A Wi 1B (s Caw )0 (Jow W es oo Lol o 2 51 -9 Lol

Ayl (G el

A9 S 0595 30 ¢ dulgl Ao o 4y )¢ Lol



0S5 (o)l B Az 0550 ) IRl Gl (S (JebDle ailss (g3l Jowe o
Agd o3lo b as Sledsl -
Dgd g b oS ole o LB -Y

18



b <iwles 5w Juwo Jouo!
WDgud I 50 g 0010 puled wulb dllue SO SleMbl 5 als - Y Lol
gl g 5138 0 5 gl o Y Lo
g 0018 lad b (2,8 s olay g 5l (gl a4l (ylgirn) )l 381 o i L8, - Lol
G ol (gl g Ay Ayl WSS o0 pgai 1) L)L, g b coiB iOledbl a5 o Juo -F Lol
a2 gl Lod (ol po abadw L)l Y (gl digs @ 1) Ol s a5 wigl

WS S o gilw coly Wlo e Caww a4 (590 OleMbl 3l b bl (g 4y -0 Lol



b 5 Jio Jgeo!

Al 65050y BB b aolss Juko U sl (o>l — ) ol

Aol Al oy g sl Cawl 18 a5 1) codiwaw (5 yloxo 0)lg0 Y Lol
c 010 ool o JShoe  olb ojlail a by sosls o1k -Y Lol

g >k blual b wb ((Fgm 4z 9 (F950 42)b kuwlg -F Lol

2Nl oyee p2 50 (Jg 0)F il 2l U b 5L L @l Wb )6 by (b -0 )

Dgu 0y 539 JuSU 35 8 39,15 Cd g
20



il 8 Shos 51 Jiame Syl b adlgo gebaws 58 o>14b —F o
il A1 o (bl >y bamo b g 555085 b oyl b adlgo — ¥ o
Al 50 B Sl 4wl oy sl Jas - A ol

iy SOl U algss b 2 lhb iS5 590 m2 50 .l dmwgd (61,50 Wyge 4 Wb 21k -1 Lol

és.w



cSlw Jool

S oolel 3 Lg,L..l.o.c: <)l £ 9 QT S dos 45 ol u.’;}.*“l.a)’] 5 (e S @by 3l gl dcgozme Joli ol codlss
ool 2l )8 4 g
ok 5 0,50 5l (o Wl (oo qurgaS

g dali ol )0 Ao O puliis NEAE

Aol als sl 18 a5 alil ol dalie 5l b al ioled 5l eolainl b auce oS JS095 adgs -Y
el Jos (o aalip by SOl eolatul byl BB oS Sag5 adgs -V

5ol (oo loaly (305l 1) 0,505, (phans oo 2 b allie o ;0 Il s & Az gic 905l (5 dl o )0
Shasle oge5] zskaw ylo

plradl (9051 -)

o jlxel ge3l =Y

oy ogel Y



g &S Jeol
:A.;)‘Q ).a) Q)‘j.& L> Giul.iw Giu.,.u ¢ (54..»5.".35 c\.Q..JoS )Q l.wi:ab 619“9‘

Ls..wyduob).aa_iu.o ¢

.

g by L)

AR 50 o gs Al 0gal

23



S yw oolol J ool

paS oS ol laebl ael 5l s SO S e Sl S

Al ooy Al (b ealie 5 Joeol
D3l 03,91 SIS 1 yo el J13 a5 (6,058l 0 5 sl jls 4 0SS bl wogs aalip gl SL; e

Doy L 1 LT oSl adie s giaS o JelS b aS oS ol |, ab sle yge5] 5l sl dacgoma o

24



g dolip Jeuol

S 038 Jol> liabl ogiaf 9,5 L

S e Bl Calu gile 4l 5l g, s LTy plale i )61 )

Aol allolas o |y S cwsgi doli 5l eolatul Y

QS 089l |y (b slasls 4 ola sols lesle Gl =Y

OISl (b baly (il 5 1580 055 (6 lene (il -

OBl o b bl slate mbls 4S5 ol -0

LBl g3l BB Slel @ a8 (gl o 4 95,095 (sla Al (g 7

e (s giaS sbaslilial plu 5l gym 9 bjsite ln (e b slo b il =Y
il ouls (gilwdiiiuw 095 a5 olaaS gl -A

AL SaS 80S o 4y 45 (I bglas o Saby55 L Mie) 5y Hlodez o olmyl A



o ylael Jgol

R ,9_,_55 59 u.».lg‘ QJULM-’) QL’L’ A )‘ S an

—

26



0903 Jao!

128,515 50 yeeyl Blaal lgie ol o ] g o aS soeld v

Ceslallas 380 wad 4 el szl anl B gl 0

a5 @S oolyy Jlexml L] et i glallas sl oo (pejl 9,90 S0
CosS S eSh suis alS gllas 4 cl 639.0)’1&_’99.0 Qs..o)’.‘

A5l 0929 alai g allas a5 aeo o)lis wilyy o Jadd cwans lis |y el g ballas o0 Wlgs  od el

27



o903l Jgo!

Dol g S, BB i s awlgs U C)ﬁ"’ﬂ aod 1) Lol
0,5 sy aliy ggo3l £90 51 Jd b o Wb 1y b a3l 1 T Lol

23,19 031,15 51380 0 5 (yge3T 4o 953 Jeol :Y o

3,5 10 ol oo yl8l oy sle adlge JSHIY e joVlas 1, a3l (b sods aiS slallas e 51 7A« 31 g5 L ol

209y i Sy 32 wliilo Coow 41 9 09 LT S g8 (polidio y0 Wb g0 :F o

i 134, 0l JolS (55057 20 o

28



2,975k 9 Sty (hgrd it 1S aw ol il el

S8y b asl wws gad g ikl o)LSs ay il Ll b (eSS (cnale oy 151 e 5wl gle Joe ez
Sy e 5 i S (55 4 35

S sl Sy o le bl a5 was (oo 1B ol ) LS e Il sl Sllee as So i higx 45 2
Sl (oo mal

sl 4>z den (b ool &l gla (Sho gl Colll alS glp (il aitie 5 Gludl S5 i Glaily 45 2
Sl o m2l,8 1) ey T 6 E

o (gl colils 2ol 4 45 aas (oo 18 ()38l o i JLS 0 1) (eate sl pledaly 055551 45
el (o 1381 3 (g At (sl oas a8 S5 10 5 S5

29



S Cole, Wb 1 ouldS ol iz 048 oo das adus SO Jig0 oolel (41580 0 5 o 45T Il o

L g Sy g Wb 138 0 0 (6l (g piee Ol LG Lo

g o3l g jLige sl JolS o gond gsy Y o

05 s b (Gl Jlgy SO I8l e e 51 S Y o
g dntd (2l (313 612 Wb cewlio (D390l Blgo :F Lol

Sga 0018 gz laws 9 2ol wu b lacol Hlo JSCeo 41381 0 45 :0 Lol



bli,l s)1 9 5o ol

Communication Mistakes

i The scene: Software engineering PY
2\

team workspace

The players: Jamie Lazar, software team member;
Vinod Raman, software team member; Ed Robbins,
software team member.
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Collaborative Requirements Gathering

- Meetings are conducted and attended by both software engineers and other stakeholders.

- Rules for preparation and participation are established.

- A “facilitator” controls the meeting.

- A “definition mechanism” is used.



Quality Function Deployment(QFD)
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Usage Scenarios

S Gl b (Jy 055 (o0 JK5 s glo (g 5 b o Shas I (I il gl o aslys (g )5] ez Silge &
S8 o el 00,55 S0 1) ol Ol Sgliie lo atws g b Sy g b Coll (pl 65,5 4 (SsSx

g2 aolgs lods I8l e 5 warge § (8 Cullad Ggn
S5 )0 (KoSs 5l shogi a5 wiiS oolaiwl (USE CASE) g \lw degomme G 3l aillyy oo B aisle jolaio (ol @



Elicitation Work Products
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DEVELOPING USE CASES

: USE CaSE
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One Ll degarme o
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Do oo aidS Fuwly Ll 4 USe case S yo a5 b iuw

- Who is the primary actor, the secondary actor(s)?

- What are the actor’s goals?

- What preconditions should exist before the story begins?

- What main tasks or functions are performed by the actor?

- What exceptions might be considered as the story is described?

- What variations in the actor’s interaction are possible?

- What system information will the actor acquire, produce, or change?

- Will the actor have to inform the system about changes in the external environment?

- What information does the actor desire from the system?
- Does the actor wish to be informed about unexpected changes?

13



SafeHome J s it

SAFEHOME

m1
Ui

alarm
check

fire

away
stay
instant
bypass

not ready

armed power

O O

off away stay
SREINEl
max  fest bypass
,4: :51 e
instant code  chime
7)) (o
ready

ajolo

panic
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Use case: InitiateMonitoring o

Primary actor:

Goal in context:

Preconditions:

Trigger :

SAFEHOME

n
Ui

check

fire

away
stay
instant
bypass
not ready

Homeowner.

armed  power

O O

off away stay

EREINED

max  fest  bypass

@ G ()

instant code  chime

BRONT

ready

PO

To set the system to monitor sensors when the homeowner leaves the house or remains inside.

System has been programmed for a password and to recognize various Sensors.

The homeowner decides to “set” the system, i.e., to turn on the alarm functions.

15



B W Do

92 )L
Homeowner: observes control panel

Homeowner: enters password
Homeowner: selects “stay” or “away”

Homeowner: observes read alarm light to indicate that SafeHomehas been armed

SAFEHOME
away stay
1 away [I] . .
[y stay max fest  bypass

alarm instant . . E]
check

bypass instant code chime

fire not reody . - [E]

ready

armed  power
oo YUY
panic

16




Exceptions: (alcoow!

. Control panel is not ready: homeowner checks all sensors to determine which are open; closes them.

. Password is incorrect (control panel beeps once): homeowner reenters correct password.

Password not recognized: monitoring and response subsystem must be contacted to reprogram password.

Stay is selected: control panel beeps twice and a stay light is lit; perimeter sensors are activated.

. Away is selected: control panel beeps three times and an awaylightis lit; all sensors are activated.

SAFEHOME

off  away sty

EREIRED

max test  bypass

(]
insfant code chime

17



Priority: Essential, must be implemented

When available:

Frequency of use:
Channel to actor:

Secondary actors:

First increment

Many times per day
Via control panel interface

Support technician, sensors

Channels to secondary actors:
Support technician: phone line

Sensors: hardwired and radio frequency interfaces

18



1.

2

3.

4.

Open issues: 3l MSieo

Should there be a way to activate the system without the use of a

password or with an abbreviated password?

. Should the control panel display additional text messages?

time the first key is pressed?

Is there a way to deactivate the system before it actually activates?

How much time does the homeowner have to enter the password from the

19



b awlgs b Juwo ol

BUILDING THE REQUIREMENTS MODEL

Sy90 5,3 5 Jldes ¢ Sl gl asls 51 o 0,5 o8 0 Jded Jow pl 5l Bas
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Elements of the Requirements Model
8 P 5olS s G 4 Az g5 sl ol
el K08 slo Jow den 0,k j0 o] (6,515 5 USE CASE wiile  inles el O 5l solasul
sl San )yl e o Cewles oo auisS paad 4 gl Oglate ol Sl i 5l eolatal
DS s o Sglaie gl oBaus ]y s aiules Jaw aS ol o jlolg 1) et ioled 5l Jglaie slecdl>
D oo yion Slalgal 5 b (6,5 5Lub ¢ 0olidl b> o lge s ST Jlaxl e 8,505, ol 5o

Scenario-based elements g, oo olic -)

Class-based elements NS e polie Y
Behavioral elements <, 3, pole -Y
Flow-oriented elements 15 oLy pole -¥
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Arms/disarms
system

1

QO 7 Accesses . ‘ ’

X \ system /Sensora b alulgs Joo ;0 gl p i olc

AN\ via Internet g e e e .
Homeowner &S sl Jow e cpss Ule

Responds to
alarm event

O Encounters
. an error
AN condition
System

administrator

Reconfigures
sensors and
related
system features

22




L atwlys !yl gl UML cudled gla o005

s Make lists of
{'un::ﬁons, classes

Make lists of
consfraints, efc.

Elicit requirements

/@ncﬂ prioritizafion® o

kY Use GFD to Informally o
Y prioritize pricritize o
‘-.‘ requirements requirements Jf.*

Write

sCEnario

HMoges S hlie U o
b el 5 UML
ieled g b aiulys w2l el
51 USEe Case oslaw! b Lyl

el 00l oolo L
odalive clils 3l e aw
oled o 50 4T 09l e
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-

Sensor

Name

Type

Location

Ared
Characteristics

Wigd o (6 S ¢ pianes b S S S ol

Ngd go iy dib WIS Wiz JB e Ll

|dentify()
Enable()

Disable()
Reconfigure()

24



S8,y polie

4 Reading
commands

State name

System status = "Ready”
Display msg = "enter cmd"

State variables
Display status = steady

Entry/subsystems ready
Do: poll user input panel
Do: read user input

Do: interpret user input

State activities

SrglS plasw SO L8,

59 >l Sl Gaes 5]
ooly o oolaiwl 0,50 0,5,

Al ally g5l

Bl boales Jao plplo
slr l p¥ il Joo yolic

pold L8, ol oS peal
5k
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Analysis Patterns

Ngd (go 0ols 18 Ll Jaw jo ol 6l ey gl )1 b il sl oSl
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NEGOTIATING REQUIREMENTS
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@Cﬂﬂducﬁn g a Requirements Gathering Meeting
The scene: A meeting room. The first

requirements gathering meeting is in progress.

The players: Jamie Lazar, software team member;

Vinod Raman, software team member; Ed Robbins,

software team member; Doug Miller, software

engineering manager; three members of marketing; a
product engineering representative; and a facilitator.

30
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SAFEHOME

T The Start of a Negotiation
1L |ﬁ' The scene: Lisa Perez’s office, after

the first requiremenfs gathering meeting.
The players: Doug Miller, software engineering
manager and Lisa Perez, marketing manager.

NP ey (owdigen yroe
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R EQUIREMENTS ANALYSIS
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PR RVAPPTINE
Overall Objectives and Philosophy

Throughout requirements modeling, your primary focus is on what, not how.
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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

Existing applications

Sources of

. Customer surveys
domain

knowledge J Expert advice

=

Current/future requirements

» /—'\ Class taxonomies

Reuse standards

Domain
analysis

Functional models

Domain languages

Domain
analysis
model
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SAFEHOME

Domain Analysis

The scene: Doug Miller’s office, after
a meeting with marketing.
The players: Doug Miller, software engineering
manager, and Vinod Raman, a member of the software
engineering leam.

dols Jodes

H38l 3 (owidgeo y o

[

Nl oy o s
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Requirements Modeling Approaches
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Scenario-based

models

e.g.,
use cases
user stories

Behavioral

models

e.g.,
state diagrams
sequence diagrams

Jelow Juo polie

Class
models

e.g.,

class diagrams
collaboration diagrams

Software

Requirements

Flow
models
e.g.,

DFDs

data models

a2 oo plid Golae B I dlus b alulys Jow 3l paie o
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Scenario-B asep M obELING

Slowio USE CASE 5y sl

(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?

17
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SafeHome surveillance function (sl bl ol

SAFEHOME

% 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 produci engineering representafive; and a
facilitator.

SafeHome surveillance function

thumbnail views : g sles

Facilitator

18
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ACS-DCV & bgs w0 Use case
L ()99 (2905 il —cdyial @ yb 5l (S ed Gl 4 (lsws
homeowner :,§ s
ed o SafeHome Products cols o o))y asbseslo -
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(90 ol o35 e |, “pick a camera” wlbsesls -#
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access camera surveillance via the Internet— display camera views (ACS-DCV) 20



Sloio USE CASE Sy Y

Refining a Preliminary Use Case

- Can the actor take some other action at this point?
- Is it possible that the actor will encounter some error condition at this point?

- Is it possible that the actor will encounter some other behavior at this point ?

21
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S AFEHOME
' Use Case Template for. Suvaillance
Exceplions:

i u Use cose: Access comera surveillonce
wia the Internat—displn. camesog.
views [ACS-DCY)

Iteration: 2, last medification: January 14 by
V. Raman.

Primary ador: Homeowner
Goal in contexd: To view output of camera ploced

fhrovghout the housa from any
remode locafion vio the Infernet.

Preconditions:  System must befully configured;

appropriote vser I and passwords
must be obiained.

Trigger: The homeowner decides fo take

11.

a look inside the house while
away.

. The homeowner logs onto the SpfeHome. Produds

wehsite,

. The homeowner enters his or her vser 1D
. The homeowner enters fwo passwords (eoch of leost

eight choracters in length).

. The system dizplays all mojor function butions.
. The homeowner selacts the “serveillance” from the

major function buttons.

. The homeowner selecis “pick a camero.”
. The system displays the floor plan of the howse.
. The homeowner selects a comera icon from the floor

plan.

. The homeowner selects the “view” button.
. The system displays aviewing window that is

identified by the comera 10.
The system displays video output within the viewing
window at ene frome per second.

1.

2.

4.

5.

|0 or passwerds are incorract or not recognized—
se2 usa cose Validote ID ond passwords.
Surveillance function nof configured for this system—
system displays oppropriate emmor messoge; see use
coze Configure surveillance fundion.

. Homeowner selects “Viewthumbnail snapshets for

all camero”™—see uvse cose View thumbnail
snapshots for all comeros.

A flaar plon is not ovailable or hes not been
configured—display oppropriote emor messoge and
ses usa cose Configure floor plon.

An alorm condition is encountered—see use cose

Alarm condition encountered. Priority:

Moderote priory, to be
Implementad ather Dasic TUNCHons.

When ovailaoble:  Third increment.

Frequency of use: Moderofe frequency.
Chonnel to odor:  Vio PC-based browser ond

Intarnet connechion.

Secondory odors: System ocdministrotor, comeras.
Chonnels to secondory odors:

1.
2.

System adminisirafor: PC-based system.
Cameros: wirelass connectivity:

Open issuves:

1.

2.

Whiat mechanisms profect vnowthenzed use of this
capability by employees of SpfeHome Produce®

Is security sufficient? Hodking inbo this festure would
rapresant @ major invasion of privocy.

. Wl system response via the Infernat be occeptabla

given the bandwidth required for comera views#

. Wil we davalop a copabilify to provide video ot a

higher frames-per-second rate when high-
bandwidth connections ore ovoilable®

24
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owner

>+0
7\

SafeHome

Access camera
surveillance via the

Internet

Configure SafeHome
system parametfers

Cameras
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may also

be selected

Thumbnail views

and user D

Valid passwords/ID

Enter possword

Invalid passwords/1D

Select major
Other functions ( tunction ) G‘rﬂmplfcr reen@
—

Select surveillance

Input fries remain

Mo input
fries remain

Select a specific

Select
amera -

?ﬁfﬁ@fans @'ed camera ic%

m

®

xit this function

View camera cutput
in labeled window
Prompt for
ancther view

See ancther comera

camera
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Homeowner Camera | Interfacs

Entemfl?::\ruor\d

I —
M |n'-u:|!_id
passwords/|D
Select major function |
Other functions {  Prompt for reantry .
|np|.lr fries

may CIlSD

selocied
Salact surveillance @ remain
Mo inpur\\/
tries remain
Thumbnail views Select a speci{'ic camera
Select sp-ﬂmFlc .
C:umaru 'I'|’1um|:nm|;)<seled ocamera |cun)
|
\
output
View camar output F'rompi for
in labelled window an r wiew

® =
another
cameara
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entity-relationship diagram (ERD)

29



0old 6@‘

Data Objects
ot | LT 80 a5 b a8 el S e Sledbl 51 zubes sols 5 o
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Naming Ties one data object to another,
attributes in this case, owner
M,

Descriptive  Referential
Identifier attributes atiributes
—

Make  Model 1D# Body type Color Owner
lexus 1S400 AB123... Sedan White RSP
Chevy Corveite X456. . . Sports  Red CCD

BMW 750iL XZ765... Coupe White UL
Ford Taurus @Q12A45... Sedan Blue BLF

Instance

30
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Data Attributes
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CLass-Basep MoDELING

classes and objects,

attributes,

operations,

class- responsibility-collaborator (CRC) models,
collaboration diagrams,

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 . . .
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Potential Class
homeowner
sensor

control panel

installation

system [alias security system)

number, fype
master password
felephone number
sensor event
audible alarm

monitoring service

General Classification
role or external entity
external entity

external entity

occurrence

thing

not objects, atiributes of sensor
thing

thing

occurrence

external entity

organizational unit or external entity
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Potential Class
homeowner
sensor

control panel
installation

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

monitoring service

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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identification information =system ID + verification phone number + system status )
Bl ioled

alarm response information = delay time + telephone number
J),o LS‘ ools

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

System

system|D
verificationPhoneNumber
?srernSh::rus

elayTime
telephoneNumber
masterPassword
temporaryPassword
numberTries

program( }
display( )
resef( |
query( )
arm( )
disarm()
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Defining Operations
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- That an ass/gn()operation is 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 fype, 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 felephone 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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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 trave/ 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 . . .
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Attributes:
optionsPanel
situationPanel
Floorplan
devicelcons

devicePanels

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

selectDevicelcon(),
displayDevicePanel(),
accessDevicePanel(), . ..

Class: HomeManagementinterface

Responsibility
displayControl()
selectControl()
displaySituation()
selectSituation()

accessFloorplan()

Collaborator
OptionsPanel (class)
OptionsPanel (class)
SituationPanel (class)
SituationPanel (class)

FloorPlan (class) . . .
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The SateHome 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 configura-
tion 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 receifves 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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events and control items

* sensor event (a sensor has been tripped)

* blink flag (a signal to blink the display)

« start/stop switch (a signal to turn the system on or off )
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The Control Specification(CSPEC)
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Process activation table (PAT )L@Mb_e ‘S}L,.g Jbﬁ JB“\'?

> &5 g ool o o o1, Sl jloges 4o 09390 Sledbl PAT.cul 18, iales gl Sglite Lus oguds SO

input events

sensor event 0 0 0 0 1 0O
blink fag o o 1 1 0 0
start stop switch 0O 1 0 0 0 0
display action statuscomplete 0 0 0 1 0 0
in-progress 0 o 1 0 0 0
time out 0O 0 0 0 0 1
output

alarm signal 0 0 0 0 1 0
process activation

monitor and control system o 1 0 0 1 1
activate/ deactivate system ¢ 1 0 0 0 O
display messages and status T 0 1 1 1 1
interact with user 1 0 0 1 0 1
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Data Flow Modeling

The scene: Jamie’s cubicle, after the
last requirements gathering meeting has concluded.

The players: Jamie, Vinod, and Ed—all members of
the SafeHome software engineering team.
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The Process Specification
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PSPEC: process password (at control panel).

The process password transform  performs password validation at the control panel for the
SafeHome security function.

Process password receives a four-digit password from the /nteract with user function.

The password is first compared to the master password stored within the system.

If the master password matches, <valid id message = true> is passed to the message and status
aisplay function.

If the master password does not match, the four digits are compared to a table of secondary
paSSWOI‘dS (these may be assigned to house guests and/or workers who require entry to the home when the owner is not present).

If the password matches an entry within the table,<valid id message = true> is passed to the message
and status display function.

If there is no match, <valid id message = false> is passed to the message and status display function. -
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Identifying Events with the Use Case

gl oo Jolds | pitmam 9 5 S a5 ams o lis 1) e cudled 51 ol lssUse case
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The homeowner uses the keypad to key in a four-digit password.

The password is compared with the valid password stored in the system.

If the password is incorrect, the control panel will beep once and reset itself for
additional input.

If the password is correct, the control panel awaits further action.

Qadd oo Hlis |y e olaug, Cowl ol 00e iS5 bas o o] 55 45 USE CASE | sla isu .
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The homeowner uses the keypad to key in a four-digit password.
The password is compared with the valid password stored in the system.

If the password is incorrect, the control panel will beep once and reset itself for
additional input.

If the password is correct, the control panel awaits further action.
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: SafeHome el s ,Slee o CcONtrol panel : o ¢l <> Jloged

Timer < lockedTime

Timer > lockedTime Locked

Password = incorrect
& numberOfTries < maxTries

|_f Comparing ]J

Password
entered

( Reading numberOfTries = maxTries

Key hit
o —

Do: validatePassword
Password = correct

Selecting

Activation successful
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Sequence diagrams
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Discovering Analysis Patterns
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Use case: Monitor reverse motion

Description: When the vehicle is placed in reverse gear, the control software enables a video feed from a rear-
placed video camera to the dashboard display.

The control software superimposes a variety of distance and orientation lines on the dashboard display so that the
vehicle operator can maintain orientation as the vehicle moves in reverse.

The control software also monitors a proximity sensor to determine whether an object is inside 10 feet of the rear
of the vehicle.

It will automatically break the vehicle if the proximity sensor indicates an object within x feet of the rear of the

vehicle, where x is determined based on the speed of the vehicle.
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Passive sensor

Passive boolean
Sensor

Passive real
Sensor

Passive integer
Sensor

Passive complex
—

s5ensor

Computing
component

Active sensor

Actuator

Active boolean I

5ensor I

Active real
Sensor

Active integer I

sensor I

Active complex
sensor

Boolean Real

actuator actuator
Integer Complex
actuator actuator
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(PositionSensor.
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Get operation state

Get value

Get physical value

Get operation state

Set value
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Store

Get operation state

error

(PositionSensor.
OpState = 0)
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DESIGN WITHIN THE CONTEXT OF SOFTWARE E NGINEERING
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Flow-oriented
elements

Use cases - text
Usecase diagrams

Data flow diagrams
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Class diagrams
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Collaboration diagrams
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Design versus Coding

B
AL
team prepares fo translate requirements into design.

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

The scene: Jamie's cubicle, as the
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The Evolution of Software Design
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Early design work concentrated on criteria for the development of modular programs and methods
for refining software structures in a top- down mannetr.

Procedural aspects of design definition evolved into a philos- ophy called structured programming.
Later work proposed methods for the translation of data flow or data structure into a design
definition.

Newer design approaches proposed an object-oriented approach to design derivation.

More recent emphasis in software design has been on software architecture and the design
patterns that can be used to implement software architectures and lower levels of design
abstractions.

Growing emphasis on aspect-oriented methods ,model-driven development , and test-driven
development emphasize techniques for achieving more effective modularity and architectural

structure in the designs that are created.
13
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( Separation of Concerns )
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consider two requirements for the SafeHomeAssured.com WebApp.

Requirement A is described via the ACS-DCV use case.

A design refinement would focus on those modules that would enable a registered user to
access video from cameras placed throughout a space.

Requirement B Is a generic security requirement that states that a registered user must be
validated prior to using SafeHomeAssured.com.

This requirement is applicable for all functions that are available to registered SafeHome
users.

As design refinement occurs, A*is a design representation for requirement Aand 5*is a
design representation for requirement 5.

Therefore, A*and B*are representations of concerns, and B* crosscuts A%,

the design representation, 8% of the requirement a registered user must be validated

orior to using SafeHomeAssured.com, is an aspect of the SafeHome \WebApp. .
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Design Concepls

The scene: Vinod's cubicle, as
design medeling begins.
The players: Vinod, Jamie, and Ed—members of the

SafeHome software engineering team. Also, Shakira, a
new member of the feam.
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