Systems Analysis and Design
Process Modeling

Chapter 5
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« Process model <lilasll 73 gal

* A formal way of representing how a business system operates
Juae Y alai Jory o Jiall dpans; 48 5l

* [llustrates the activities that are performed and how data moves among them
Lo Lad il Ji 8K 5 L 5y Al AV oa s

- Data flow diagrammingsts!) aw dl cliby (gdas
* A common technique for creating process models
Llee zilai ey Aaild A
e Logical process models describe processes without suggesting how they are conducted
Ler o o ARl #1581 () 50 Cilileall Coual dilaie dlee zilad
e Physical process models provide information that is needed to build the system
pUaill elial da 33U e slaall 5 63 dolae dadle o 3lad
DATA FLOW DIAGRAMS (DFD)
Reading a DFD
LAY B dnaly ASal o) jila A& daalad) 4iSa JUa o s S8 138
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= Elements of a DFDal a3 58 Ul palic
> Process <bilal):

» An activity or function performed for a specific business reason
saaaall Jlacl canad Leaa g dagw sl Dol
¢ Manual or computerized
G gaa gl (590
> Data flowebibal) 38
» A single piece of data or a logical collection of data
ULl (e Aihaic de gana o) Cillall (e B2 g dadad
> Always starts or ends at a process
dolae e g5 Ty Ll
= DFD Elementsalagls ol8 Gjall jalic
> Data Store<tiul) ¢ jia
» A collection of data that is stored in some way
A8y s Lghy 335 5 Al bl (e e gane 0o 3 ke

» Data flowing out is retrieved from the data store
Skl () )3 (pe A8axiall UL Ao yiu) S

» Data flowing in updates or is added to the data store
Ll ¢ e ) L)y sl clipaal) 8 daixial) i)

> External entity a4 ol

» A person, organization, or system that is external to the system but
interacts with it
lema Jeli g Jy allaill s s i ol dlalaie gl (add
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Naming and Drawing DED Elements al_adldll jalis aw g dand

pe

Typical Computer-Aided

DeMarco and
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Data Flow Diagram Software Engineering Gane and Yourdan
Element Fields Sarson Symbol Symbol
Every process has Label (name)
A number Type (process)
m A name (verb phase) Description
A description (what is it)
One or more output Process number Name
data flows Process description
Usually one or more (Structured English)
input data flows Notes
Every data flow has Label (name)
A name (a noun) Type (flow)
Data store A description Description
One or more Alias (another name) Name Name
connections to a Composition
process (description of data
elements)
Notes
Every data store has Label (name)
A number Type (store)
A name (a noun) Description
A description Alias (another name) Name D1 Name
One or more input Composition ey
data flows (description of data
Usually one or more elements)
output data flows Notes
Every external entity has Label (name)
A name (a noun) Type (entity)
description Description N N
Alias (another name) okl o
External entity Entity description
Notes




Using a DFD to Define Business Processes<iblend) daail o) il aladi

» Business processes are too complex to be shown on a single DED

sl e ey Tas Baiee 3 5Ll Cillesl)

e Decomposition is the process of representing the system in a hierarchy of DFD diagrams
QLLL’;AL;UA JM‘;A?LL:J\JLS&:&:}AM\

e Child diagrams show a portion of the parent diagram in greater detail

Sl (ya 3 3ay 21l Jashadil) a1 a5 g Jidall cillalada gl

e Balancing involves insuring that information presented at one level of a DFD is accurately
represented in the next level DFD

Al (g sinsall 8 483 Jiai g ol 80 8 3a) 5 (5 stse o Aadiall e slaall o laa e g 5k 4331 5al

) ) ijﬂ\w\u.@ﬂ‘gé
Relationship among Levels of DEDs g ll 38194 3

Context e ™ - - =
Y System

Level 0 DFD

Level 1 DFD

0 2
for Procaess 2 21

Level 2 ODFD
for Process 2.2

l::l Data Store N

Gl A Ol sal) GsS Ja¥) e A B tkeal) (px yal)
3 g0 Jas g pall O (oS e X Gl Craagua (B J Y aal) B
K gadl Y
O 4 I g4 088 () Ly siSAll B gl
Cilaiall g AL Bads ol il Baas cililes 4 ¢y sS Jid JS Lary
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Context Diagram

% First DFD in every business process
Gilleall JS ol jaall Y

% Shows the context into which the business process fits
lleall iy 3 Y1 ekl

 Shows the overall business process as just one process (process 0)
(Liall Ailec ) ALalS aal 5 Alee S Cllaall kil

«* Shows all the external entities that receive information from or contribute

information to the system
Aail) il slaay alews¥) 1 (e il laall Al ) D HA)) CUUSY apen ekl
Level 0 Diagram

% Shows all the major processes that comprise the overall system — the
internal components of process 0
0 aleall il i Sall — Alall QUi JS35 3 dpuss 1) ilileall g lela)

% Shows how the major processes are interrelated by data flows
i) ity Lt Sl lanll Lag 53 A il

% Shows external entities and the major processes with which they interact
lere Jolin ) At )l cllaall 5 A Hlal) GULKY il

«» Adds data stores <l ¢ s Caual
Level 1 Diagrams

s Generally, one level 1 diagram is created for every major process on the

level 0 diagram
a5 siall Jaglasill s )l A 558 ddee JS) J V) (5 sl (o asadS o) L] Ay

s Shows all the internal processes that comprise a single process on the level 0
diagram
o (s siaall Jaghadill a8 a5 dilee Lot calli ) Alalal)l llead) aren ek
*+ Shows how information moves from and to each of these processes
Slileadl 038 (e dalas IS () 5 (g0 o sheall J85 448 s

/ . . .
%* If a parent process is decomposed into, for example, three child processes,
these three child processes wholly and completely make up the parent

process
I Lol 5 TS 2000 JalaY) bl oda Qi) cililee 0 ¢ JUal) Jases e ¢ ) Alavia Dlaall 8 ) )1 il 1))

Jj\}:\ALQD
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Level 2 Diagrams

s Shows all processes that comprise a single process on the level 1 diagram
JsY) (6 siasall Jaghadil) ans )l 8 32a) 5 dlee Jai Al llend) paen el

* Shows how information moves from and to each of these processes
Glalead) 238 (e dlae IS ()5 e Dlasleall 5 488 mia

% Level 2 diagrams may not be needed for all level 1 processes
sl e 4 jlall lleall aread Zals cllia S5 Y 28 2 (5 giuall Adalads Sl gu

% Correctly numbering each process helps the user understand where the
process fits into the overall system

Aladl il 8 Alaal) Cally G agh & addsall de by mmia JS Alee (S o 5
Alternative Data Flows

% Where a process can produce different data flows given different conditions
Cagplall Caday 1y Aaliae iy cliays dlee 1 (o Sy Can

% We show both data flows and use the process description to explain why

they are alternatives
il Ll (8l 58l dlee Ciua gl aladiad 5 i) iy IS ekl o

% Tip -- alternative data flows often accompany processes with IF statements
G le g ililee aaliad Lo Llle gl cill) i daas
You’re Turn

¢ At this point in the process it is easy to lose track of the “big picture”.
500 5 ) paall” (po Slusall 88 Jeudd) (pad edlanll 8 ALakill o34 die

+ Describe the difference between data flows, data stores, and processes.
Glilaall g cllad) ¢ jlaa g clilnll calddys (3 58l Caag

¢+ Describe in your own words the relationship between the DFD and the

ultimate new application being developed.
W o sk (5 g allaal) Al 8 aall Gadail 5l jlall G A8 el Aalal) Sl 8 Caua
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Process Descriptions

s Text-based process descriptions provide more information about the

process than the DFD alone

Waaa s ol (e dlead) Jsn e slaall (g & o s i ) 25 dlee Cias

¢ If the logic underlying the process is quite complex, more detail may be

needed in the form of
‘_éd:u.asﬂ\ L)AJ.\)AeJLJﬁ 6&@»%%\ ;\J)OLAA“ u\.s \JJ

« Structured English sl 2 sy
e Decision trees Ll i
e Decision tables__al J sl

CREATING DATA FLOW DIAGRAMS
Integrating Scenario Descriptions

% DFDs start with the use cases and requirements definition

% Generally, the DFDs integrate the use cases

< Names of use cases become processes
Q\:\l@d\ C_\mﬁ ra\dilw‘)“ VA el

* Inputs and outputs become data flows
ikl EaN sl Sla Al g 3R

s “Small” data inputs and outputs are combined into a single flow

) 38 8 Gl Al g GRS praall™ Clilnl) e ab
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Steps in Building DFDs

¢ Build the context diagram
Slaall  ayhads ans ) ol

% Create DFD fragments for each use case
iyl Al J< ¢ al L)

% Organize DFD fragments into level O diagram
0 (s st I o) ¥ pass

s Decompose level 0 processes into level 1 diagrams as needed, decompose

level 1 processes into level 2 diagrams as needed
e Gildaladall 2 (5 g (I 1 (5 s Glileall Jlasi g cdalall Cuwa Glaladadll 1 (5 siie () 0 (5 sie clilaal) (a3
dalall

+ Validate DFDs with user to ensure completeness and correctness

Creating the Context Diagram

* Draw one process representing the entire system (process 0)
(0 Alac ) alashy alail) Jici sas) g dglac ans

* Find all inputs and outputs listed at the top of the use cases that come from

or go to external entities; draw as data flows
CULS ) e Ul A1aAiul) W (e g slall ¢ ) L da aad) il Al sl aes e Canl)
*» Draw in external entities as the source or destination of the data flows
ULl (3835 dga ) 5l HaaallS D Hlall Gl A aw
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A Context Diagram Example

Patient
information

Changes to

patient information Appointment report

Potential appointments

Patient report I

Patient i. Selected appointment Patient »  Doctor
s » Information
‘\_/ System

Existing Financial reports
appointment

Bill Payment
information
Payment
information Insurance
Company

G52 O S Lla 0 s L sl (O (oS35S L3l e
Creating DFD Fragments

 Each use case is converted into one DFD fragment
)y A aladia) Al JS Jo a3 SWDFD iy

* Number the process the same as the use case number

% Change process name into verb phrase
aladl) 5 all ) duanl) aud) i

¢ Design the processes from the viewpoint of the organization running the

system
AUad e Jaat Aadaia Hhaidga 5 (e Glilaall araal
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Creating DFD Fragments

«» Add data flows to show use of data stores as sources and destinations of

data

GULl dga gl 5 jalianS ULl ¢ jla aladinl jleday culibal) culsdy ddls)

Layouts typically place«ihbas g sile

processes in the center s . & el

inputs from the left tu o <das

outputs to the rightosd ) & sl

gk wnh e

stores beneath the processesilall cuas ¢ jlaa
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A DFD Fragment Example

Appointment Confirmation

Potential Appointments

Patient

Patient Name/Address

Desired Appointment Make
: ~ Appointments
Selected Appointment
\/ T
Appointment to
Change/Cancel Patient
Name
Patient
e Available
Appointment

Scheduled
Appointment

m Patients

v
m Appointments




Creating the Level 0 Diagram

% Combine the set of DFD fragments into one diagram
a5 oy & ol jall G aaall

% Generally move from top to bottom, left to right
Orad) bl (g il ) el e JEBY) e gae
% Minimize crossed linesishiiic L s (e Julil)
% Iterate as neededialall s )il
» DFDs are often drawn many times before being finished, even with very
experienced systems analysts
bl Alaa 3 508 3 54 e i el (5 m o J Baae @l ye al il adin La | i
A Level 0 DED Example

Appointment Confirmation
Potential Appointments
I Patient Name/Address
Patient Pationt
Desired Appointment Bill Payment
e Selected Appolnlm ent Make KXQTINeon
Appolnlmenls
Appolmmem to
Change/Cancel Natiem Scheduled
Chaiaskite Patient ame Appointment
Patient Status Available
Information Appointment
Patient
Name Pallonls Appointments
Current Completed
Pati 4
Patient lnfo:lrln:':lton ABpvitmenie ‘
Information
Appointments Parform
Mailntain i Billing
Patient info Information
3
Payment
T Method
P
Patient Management DB:" 0 Insurance
Report Reports ota Payment
Appointment Information
Reports Billing Insurance
Financial Information Bill
Reports \ n
Bllling nsurance
Doctor Company
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Creating Level 1 Diagrams (and Below)

+»» Each use case is turned into its own DFD
e Aalall Al Jalall ) aladind Al JS @il gas

% Take the steps listed on the use case and depict each as a process on the

level 1 DFD
Al 81 (s gie o AlaaS Lagia JS ) saaly aladin¥) Alls 35 ) Shall il gladl) 34

¢ Inputs and outputs listed on use case become data flows on DFD
Aol e bl il gl aladiul Alla A A aall Gla Al g Bl
* Include sources and destinations of data flows to processes and stores

within the DFD
Aol Jada o 3l g ectbilaall UL AT 0 Cilga sl 5 jabiadd) Jaidd

% May also include external entities for clarity
sl A Al UL Lyl Jadi S8

When to stop decomposing DFDs?al il A ) paiu) cib g Jia

Ideally, a DFD has at least three processes and no more than seven to

nine
dad M daan e 2 Y A e Jo Yl clilaal) () o5 o) cang ol il ALl Aalil) (g

Validating the DFD

*» Syntax errors — diagram follows the rules
Al (il &) sl agdadl ans 1) — Alaad) oliy b pladl]

> For each DFD:al &2 J<d
Check each process for: 4zl JS ¢y 28U
A unique name: action verb phrase; number; description
Chagll e ¢dand) lad B e 1 B aul

v' At least one input data flow Js¥1 Ll aal s Jias) clily s
v’ At least one output data floweiid Gis Y1 e a5 753
v Output data flow names usually different than input data flow names
Jaay) by 3835 elaul (e ddlise 55 Lo sale Ll (3835 claul #1 A
v Between 3 and 7 processes per DFD s 2 alall clilee 7 53 o
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Validating the DFD

For each DFD:
Check each data flow for:al. .l bl JS ¢e i

v A unique name: noun; descriptioncias «;s 1 aul

v' Connects to at least one processdsy! e sasl s idens Joat,

v Shown in only one direction (no two-headed arrows)

(el a1 ) T ol 5 ol 3 jedanus

v A minimum number of crossed linesisbi. b gt oo ol 22
Check each data store for:cuiull g a8 e Gias

v" A unique name: noun; descriptioncaa i ;s 1y aul

v At least one input data flowdsy) e asls Jas) clily 38

v At least one output data floweu gix g8 Jle a5 214

Check each external entity for: cls J< ;e s

v" A unique name: noun; descriptioncaa i ;s 1y aul

v At least one input or output data flowdsy! Jle sl #1580 o Jis) bl six
Validating the DFD

> Context Diagram:guudl Jadassll as )l

every set of DFDs must have one Context Diagram
a5 "Gl ahad" ol 3l (e de sane SV 055 ol
> Viewpoint:: kiies
There is a consistent viewpoint for the entire set of DFDs
el ol (e LelaShy e sanal daudia Hlaidgn s Slln g
» Decomposition::Ji
Every process is wholly and complete described by the
processes on its children DFDs
Al e L ahaY cilleally JalS Caa g LIS diglee S
> Balance::iall
Every data flow, data store, and external entity on a higher level
DFD is shown on the lower level DFD that decomposes it
No data stores or data flows appear on lower-lever DFDs that do not
appear on their parent DFD

Ja¥l g ald Al (g giuall B yeday et (5 siua I Leal Al o) Ld cp3as o) caliball saas S
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Validating the DFD

e Semantics errors — diagram conveys correct meaning

el ) Jiy adadil) an )l — VY elaal

e Assure accuracy of DFD relative to actual/desired business processes

o sllae ddadl) illead) 1 nailly ) jidall 383 e

e To verify correct representation, use

(‘i\ ‘y\} ( “ ! ..n LJA e “

o User walkthroughs sl asalal) dluail) el Y
e Role-play processes s Jiiai cililas

e Examine names carefully to ensure consistent use of terms
Glalhiadl aladiu) b GLaY) Gladal 4l clew) asi

Context Diagram for CD Selections Internet Sales System

Vendor
Marketing

Search Request Material

CDs Matching Search

Customer Information
CDs Requested
In-store Hold Confirmation

Speclal Order Confirmation
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Vendor ﬂ

Vendor
Information

Special Hold Label
Order
Hold

Confirmation

Special Order In-Store
System Staff

Marketing

P Manager

CD Information Request
CD Information
Approved
Marketing Material Marketing Material
Zip Cod
Clistomer ip C-ode Internet
System Reports
CDs to Request
I Hold Request Alert




Level 0 DFED for CD Selections Internet System

Marketing
Vaendor I Manager
Approved
Marketing g::;:::‘u
Vendor Material

Information

Vandor
Marketing Matarial
Maintain
Marketing
Matarials
Summary CD
Information
Seoarch Roquost
CDs Matching Search co
GO Information Markating
CD Information Roquonst Matorial

co
Information

Dotallod CD Infarmation

Markating Matarial

Marketing
Matarinl

Zip Code Tako
Customor Requests

N CDa to Requast

CO Inventary
Customoer Information
In-Stora
CDs Requested old
In-store Hold Confirmation

Speaecial Ordar Confirmation In-Sitore Hold

Inventory

Special
Ordar Hold
Requast

Hold Status
Confirmation

Inventory
Adjustment
or

l'n'-Btoro l
Holds

Spacial Order
System

Hold
Confirmation

In-Store
Staft

Markoting

Level 1 DED for CD Selections Process 1: Take Requests

Seorch Roquest

Basic CD

CDas Matching Search Infarmntion

Detalled COD

CD Information Reguest Information

Detailed CD Inform ation

Murketing Matena P l' Masrdcuting Maslweinl —

- > Jp Code
Customaor Find St ’_ CD nventory Y "

CD Availlability
by Store

=

CDOs 10 Request

Place CO in

COs Requeosted al'm“n."'
|

CO=s Roquestnd

n-Store
Hold

CDs Requeostod Summary

Customaer information
In-Store Hold Contirmation

Special Order Confirmation

Spoctal Order '
System

Ordor
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Summary

s The Data Flow Diagram (DFD) is an essential tool for creating formal

descriptions of business processes.

Aol cilleall e ) Ciua g alagY Al 3130 ol jalall & bl 3ast) eyl au )l

% Use cases record the input, transformation, and output of business

processes and are the basis for process models

4.\1«: CJLA.J u.u\.m‘}]\ LS'AJ cAAJL;J\ a_nbluﬂ C‘Py\} cd};.\l\} d\a)\]\ d.\;uu ?‘M‘ aYla

% Eliciting use cases and modeling business processes are critically

important skills for the systems analyst to master

Tt 1) alaill Ol danda Fanl 3 il leall A T ladl) Cillead) dada s Ala8350Y1 YA 5 )

o axall B La ) gaad) 138

Question 5: Read the following DFD carefully and list the names of all the
Also answer which

processes, data flows, data-stores and external entities.

171

level of DFD does this diagram represent?
Coslomer.— | D4 Customer
interests Interest
Pa_yment ¢ Sales
Clearinghouse Pattorne Recaat
sales D5 | Sales
Sales pattem
details
Promotion
decisions Establish New Web D3 |Targeted
romo sito
P tional promotions
E-mall
campaings
) 3.3
Customer g—— E-mail Send Customer __Ing |customer
promotions Emails e-mail
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el

Ans: This isalevel | DFD.

Processes: (1) Evaluate Sales Pattern (2) Establish Promotional Campaigns (3) Send
Emails

Data Flows: (1) Sales Patterns (2) Promotion Decisions (3) E-mail Promotions (4)
Customer Interests (5) Recent Sales (6) New Website Promotions (7) Customer Email
(8) Sales Pattern Details (9) E-mail Campaigns

External Entities: (1) Payment Clearinghouse (2) Customer

Data Stores: (1) D3 Targeted Promotions (2) D4 Customer Interest (3) D5 Sales (4)

D6 Customer
i lad aaa
b ) wilie 4-5 il
Use Cases Are A | of describing and documenting complex processes
Text-Based Method
Use Cases Add Detail | to the requirements outlined in the requirement definition
Process Model A formal way of representing how a business system operates
Ilustrates the activities that are performed and how data moves among them
The Data Flow is an essential tool for creating formal descriptions of business processes.
Diagram (DFD)
Data Flow A common technique for creating process models
Diagramming
Logical process models describe processes without suggesting how they are
conducted
Physical process models provide information that is needed to build the system
Decomposition is the process of representing the system in a hierarchy of DFD diagrams
Balancing involves insuring that information presented at one level of a DFD is
accurately represented in the next level DFD
Actor The actor is someone (or occasionally something) outside the system that
provides information
boundary The system boundary is the dividing point between those items that are
included in the system and those that are not.
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