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Software Engineering

‘ ‘ Talent hits the target no one else can hit;

genius hits the target no one else can see
— Arthur Schopenhauer




At the end of this session you will be able to ...

< Know the difference between Context Diagrams, Level O
and Data Flow Diagrams

<> Critique Context Diagrams

< Create level 0 Data Flow Diagrams

<> Move between logical and physical DFDs
< Create an Event — Response Table

< Explain how Data Dictionaries relate to DFDs.



Analyst hat:
Where are we in the SDLC?

<> Specification
» |dentify Problem
= Gather requirements
= Analyze & Model requirements
= Select architecture/COTS

< Design and implementation

< Validation
< Evolution



Context Diagrams Vs. DFD.
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External agent

Real-time link

Step-by-step instructions are
followed that transform inputs
into outputs (a computer or
person or both doing the work).

Data flowing from place to
place, such as an input or
output to a process.

The source or destination of
data outside the system.

Communication back and forth
between an external agent and
a process as the process is
executing (e.g., credit card
verification).
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Difference between Context Diagram
and Data Flow Diagram

< Context diagram is a type of data flow diagram. But each
IS used at different level of abstraction.

<> The context diagram is used to show part of the scope of
a project or a solution.

< If the context diagram shows that there is a report that
needs to be produced by the solution for the HR
department, the data flow diagram will use the added
"Data process" element to show:

= where the data comes from,
= how this data is transformed to produce the report
= and where the data and the report are stored.



The Process



Steps in developing DFDs (basics)

1. Make a list of “business” activities.

2. Create the context level diagram, including all
external entities and the major data flow to or from
them.

3. Create Diagram 0 by analyzing the major activities
within the context process. Include the external
entities and major data stores.

4. Create a child diagram for each complex process
on Diagram 0. Include local data stores and
detailed processes.

5. Check for errors and make sure labels for
processes and data stores are meaningful.
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Checking DFD for errors



Evaluating DFD Quality

< Readable
< Internally consistent and balanced
<> Accurately represents system requirements

<> Reduces information overload — rule of 7 +/- 2

= Single DFD should not have more than 7 +/-2 processes

= No more than 7 +/- 2 data flows should enter or leave a process
or data store in a single DFD

<> Minimizes required number of interfaces

15
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Compute
X

Process description

If A>5 Then
X=X*1.05
Else
X=X*1.10
Endif




Process description

If A>5 Then
Y=100
Else
Y=250
Endif
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Table 2: Common data flow diagramming mistakes

Wrong Right Description
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Exercise 1 — create the context diagram

< On the next slide
< Look for the nouns in the narrative.

< Look for adjectives attached to these nouns in the
narrative.

<> Summarize the business activities obtained from
Interviews with the owners of FilmMagic.



1). The [customed rents video rental items by presenting the clerk With his or her video
rental card along with the rental items (DVDs or video games) to be rented. The rental
card contains the customer ID. The[customer also gives thg clerk $ome method of
payment.

2. Info about the[videolis retrieved from the system and the inventory is updated.

3. Thd clerk dompletes the transaction and gives the customer a printed receipt. The
customer record is updated.

4).Information about rental and payment are summarized into management reports
and sent to management on a monthly basis.

5). A summarized report on day’s monetary transactions is sent to accounting daily.
6). When a lcustomer who is not yet in the system is added, a video rental card
containing the customer ID is issued. When lcustomet returnslvidea] the customer
record and the inventory are updated to show that the Videg has been returned.

7). Once a month albonus letter is produced, and, if the customer records show that a
customer’s rentals are greater than or equal to the bonus level of 50.00/ customers
received a bonus letter thanking them for their business as well as issuing them

several free rental coupons (depending on the total amount of rental for the month).

8). Once a year the customer records are examined for customers who have rented
more than a yearly bonus level (currently 250.00). A letter, rental coupons, and a
certificate for a free video (if the_customer has rented over two times the bonus level)
are sent to the customer.




Management

Customer rCustomer

Video
Rental
System

Accounting




Drawing Diagram O

<> Avoid the explosion of the context diagram
< May include up to nine processes
<> Each process is numbered

<> Major data stores and all external entities are included



Drawing Diagram O

< Start with the data flow from an entity on the input side
< Work backwards from an output data flow

<> Examine the data flow to or from a data store

< Analyze a well-defined process

<> Take note of any fuzzy areas



Level 1

<> Questions:

1). What are the verbs in the narrative?

2). Where do they occur in the narrative?

3). Can you group any of these verbs together to form a process?
4). Are there any data repositories identified in the narrative?

5). If yes, what person/process gets or gives
data to the repository?



1). The customer rents video rental items by presenting the clerk with his or her video
rental card along with the rental items (DVDs or video games) to be rented. The rental
card contains the customer ID. The customer also gives the clerk some method of
payment.

2. Info about the video is retrieved from the system and the inventory is updated.

3. The clerk completes the transaction and gives the customer a printed receipt. The
customer record is updated.

4).Information about rental and payment are summarized into management reports
and sent to management on a monthly basis.

5). A summarized report on day’s monetary transactions is sent to accounting daily.
6). When a customer who is not yet in the system is added, a video rental card
containing the customer ID is issued. When customer returns video, the customer
record and the inventory are updated to show that the video has been returned.

7). Once a month a bonus letter is produced, and, if the customer records show that a
customer’s rentals are greater than or equal to the bonus level of 50.00, customers
receive a bonus letter thanking them for their business as well as issuing them several
free rental coupons (depending on the total amount of rental for the month).

8). Once a year the customer records are examined for customers who have rented
more than a yearly bonus level (currently 250.00). A letter, rental coupons, and a
certificate for a free video (if the customer has rented over two times the bonus level)
are sent to the customer.



Rental Eeceipt

Custormer

Wideo
Furchase
Systerm

Custorner

Vldel?elinental 1 Rental
Infarmation
Rent
Customer (D -
“iden
Payrment Itemsj
i Cash Beceived

Customer recar

01 Custorner

Customer
Fecard

Returned
Yiden
Infarmation

3

Checlk In
Customer
“iden

Heturn

Mewy Customer Information

| Customer record

O1 Custorne

record

SUmmarize

2

Management
Reparts

Managerne
Produce 4

Total Cash
Received

Aocouting

Cash
Recejved

5

Yideo Rental
Add Card
Mewy
Customer
M arthly
b honus
[etter

Produce Custorner

Monthly
Bonus
Letter

7
Yearly honus

Praduce |etter

Yearly
Bonus
Letter

1-Level Diagram for the FilmMagic video rental system
shows seven major processes




el

=L \AA
[} o W \NAJ
Software Engineering

Custorer . Nanagemenl manageme




antal Receip
Video Rental )

Information

Customer recorc

Furchase



Rental
" Informatie:
Custormer
Customer 10




Fental Eeceipt
Yideo Rental

Fental
[term 1 .
Informatjon
Custormer
Customer IO Rent
“Widen T
Payment Itemsj Recejed
Hin Cash Re eixfﬁ_q
Yideo Customer recar
FPurchase
Systern 01 Custormer
Customer
Record

Returned
YWideno
Information

3

Check In
Customer

Custormer

“iden
Feturn

Mew Customer Infarmation

| Customer record

D1 Custome

record

shows seven major processes

2
Manggement
Froduce =1 guﬂg Managemeat
anagement
Feports
Taotalj=ash
Summarize Regeived Accouting
Cash
Receved
H
YWideo Rental
Add Zard
M
Customer
hanthly
6 hionus
letter
Praduce Custormer
hlanthly
Bonus
Letter
7
Yearly honus

Produce |etter

early
Bonus
Letter

1-Level Diagram for the FilmMagic video rental system



Fental Eeceipt
Yideo Rental

Produce |etter

Fental
Item 1 Information 2
Custormer MEIHEIQEFI"IEN Managernen
Customerip| Fent Froduce Reports
“iden
Payment ItemsJ
Hin Cash Heceivgd
Yideo Customer recar Total Cash
FPurchase .
. Received
Systern 01 Customer Surnmarize Accouting
Cash
Record
Returned 3
YWideno
Information
Customer Check In
Custorner 5
Wideo ideo Rental
Return Add Card
M
Mew Customer Infarmation Customer
hanthly
| Custamer recard b honus
v letter Cust
USsIormer
D1 Custorme F'rIIIIjLIEE
hlanthly
record Bonhus
Letter
7
Yearly honus

early
Bonus
Letter

1-Level Diagram for the FilmMagic video rental system
shows seven major processes




Fental Eeceipt

Yideo Rental
Itern

1 Fental
Information

Custormer
Fent
Customer IO :
“iden
Payment ltems

/

Yideo Customer recar
FPurchase

Systermn 01 Custormer

Customer
Record

Returned 3
YWideno

Information
Customer Check In

Customer

“iden
Feturn

Hin Cash Heceivgd

2

Mew Customer Infarmation

| Customer record

D1 Custome

shows seven major processes

1-Level Diagram for the FilmMagic video rental

Produce

Managemen! managemen
Froduce Reports
Taotal Cash
Summarize Received Accouting
Cash
Receved
H
YWideo Rental
Add Zard
M
Customer
il onthly
6
Produce Custormer
hlanthly
Bonus
Letter
7
hiorus

early
Bonus
Letter



Fental Eeceipt
Yideo Rental

Produce |etter

Fental
Item 1 Information 2
Custormer MEIHEIQEFI"IEN Managernen
Customerip| Fent Froduce Reports
“iden
Payment ItemsJ
Hin Cash Heceivgd
Yideo Customer recar Total Cash
FPurchase .
. Received
Systern 01 Customer Surnmarize Accouting
Cash
Record
Returned 3
YWideno
Information
Custormer Check In
Custorner 5
Video Viden Rental
Return Add Card
M
Mew Customer Infarmation Customer
hanthly
| Custamer recard b honus
v letter Cust
USIomer
D1 Custorme F'rIIIIjLIEE
hlanthly
record Bonhus
Letter
7
Yearly honus

early
Bonus
Letter

1-Level Diagram for the FilmMagic video rental system
shows seven major processes




Custorner

anagements
Repors

4

Returned 3
Yideo
Information

Check In
Customer
Yideo
Return

Custormear

]
Managerment
F'I'l:ldl.ll:E Hepoﬂs

Video Custormer record Total Cash
Furchase . Received
System 01 Custorner Summarize | "7 |
Cash
Custorner Received
Record

Video Rental

Card

Accouting

Mew Customer Information

| Customer record

D1 Custome

Customer

Produce
Manthly
Bonus
Letter

U=TOTmeE
recard

7

Froduce

Monthly
honus
letter

Yearly bonus

letter

Custorner

Yearly
Bonus
Letter

1-Level Diagram for the FilmMagic video rental system
shows seven major processes




Video infarmatio
_

Yiden
rental

1.1

et

Rental

Fental
infarmati-
an

“ideo

D1 Customesl——fn
Customer

Hecord

1.3

Ipdate
Custormer

record

[
custamer 1D

Fecord

1.5 '

Fental
Infarmation

sustomer name
and address

infarmation

Favment

1.2

Zash

Get transaction

Custormer
Fayment

Fental

receipt
Customer &

Receipt

Find

Customer

Fecord

S

Mot found errar

Customer
recard

Y

The level2 diagram for process 1
shows more detail than does

01 Custormer .
Context diagram




Yiden
rental

Video infarmatio
_

et

Fental
infarmati-

Rental

infarmation Favment

1.2

an Zash

Set

“ideo
Hecord

1.3

transaction

Custormer
Fayment

infarmati- -
anta
e - pdate Rental . receipt
D1 Custam - Custormer ot Custormer
record Fecord Feceipt
'
1.5 V' Customer name
and address
- Flnd
custorner 1D Customer
Hecord Mot found errar
Y
Customer
recard

D1 Custormer

The level2 diagram for process 1
shows more detail than does
Context diagram



Yideo 4 Fental
rental infarmation Favment

Fental
infarmati-

1.2

Video infarmatio

Zash

— ah
et et ,
: transaction
Yiden Custormer
Recard Fayment

1.3 Rental
infarmati- S ental
anta
e g Dpdate Rental . receipt
o s Customer Customer Inforrmation Customer
recard Record Receipt
'
1.5 V' Customer name
and address
- Flnd
customer 1D CESTDdeF R
Rental BCOr of found error
Information e - "'

Custormer

a5
’_/ Received

Customer
recard

The level2 diagram for process 1
M&T shows more detail than dees

N\

01 Custormer .
Context diagram

Wideo
Furchase
[ S T T |




Video infarmatio
_

Yiden Rental
rental infarmation Favment
1.1 Fental 1.2
I infarmati-
Zash
et an et ,
: transaction
Yiden Custormer
Recard Fayment

1.3

infarmati- -
anta
e - pdate Rental . receipt
D1 Custam - Custormer ot Custormer
record Fecord Feceipt
'
1.5 V' Customer name
and address
- Flnd
custorner 1D Customer ‘
Hecord Mot found errar
Y
Customer
recard

D1 Custormer

The level2 diagram for process 1
shows more detail than does
Context diagram



Logical Vs. Physical DFDs



Logical and Physical Data Flow
Diagrams

<> Logical
» Focuses on the business and how the business operates

= Not concerned with how the system will be constructed

= Describes the business events that take place and the
data required and produced by each event

<> Physical

= Shows how the system will be implemented
» Depicts the system



Logical Data Flow Diagram
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DFD process

The progression of creating data flow diagrams is:

1. Create a logical data flow diagram of the currerit
SySstem

2. Next, add all the data and processes which must be

present in the new system - a logical DFD for the rizyy
SySstem

3. Finally, derive the physical DFD for the rizvy systarsl.



Contents of Physical Data Flow Diagrams

e Manual processes

e Processes for adding, deleting, changing, and updating
records

e Data entry and verifying processes

e Validation processes for ensuring accurate data input

® Sequencing processes to rearrange the order of records

® Processes to produce every unique system output

¢ [ntermediate data stores

e Actual file names used to store data

e Controls to signify completion of tasks or error conditions

Copyright ©2011 Pearson Education, Inc. publishing as Prentice Hall



Previous year
Make schedule

copies for I Old schedules | | Offered course

department
chairs

Previous year schedule copy (one
for each department chair)

Chair
modifies
schedule
University-proposed
Proposed schedule w/o schedule
faculty assignments Faculty-

Proposed schedule w/o recommended

- i changes
Chair faculty assignments Faculty

incorporates Teaching preferences member
faculty

preferences
Z;%g%i?g Faculty- Student-

recommended recommended
changes changes

Proposed
. schedule
_ Chair University-
incorporates proposed
feedback Student-recommended schedule
changes

i Assoc. dean-
Chair proposed
scl?edﬁl% Assoc. dean proposed
assigns schedule
reserved
rooms

I Reserved room

University
scheduling
prints
schedule

Final
schedule

feedback

University-
proposed
schedule

University
scheduling
assigns
more rooms

General room




Activity Customer Order

1

Order Detail

Customer Logon R
ltemm Inquiry

Item Selection

Order Checkout

Add Account

Add Item

Close Customer Account

Remove Obsolete Item

Change Customer Demographics

Change Customer Order RU RU

Order Inquiry R R
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Event

Source

Trigger

Activity

Response

Destination

Customer
logs on

Customer
browses items
at Web
storefront

Customer
places item into
shopping
basket at Web
storefront

Customer
checks out

Obtain
customer
payment

Send customer
email

Customer

Customer

Customer

Customer

Customer

Customer number
and password

Item information

ltem purchase (item
number and

quantity)

Clicks “Check Out”
button on Web page

Credit card
information

Temporal, hourly
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Find customer record
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Send Welcome Web
page.

Find item price and
guantity available.
Send ltem Response
Web page.

Store data on Order
Detail Record.
Calculate shipping
cost using shipping
tables.

Update customer total.

Update item quantity
on hand.

Display Customer
Order Web page.

Verify credit card
amount with credit
card company.

Send.

Send customer an
email confirming
shipment.
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page
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Web page

[tems
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page

Verification Web
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Credit card data

Customer
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Customer

Customer

Customer

Credit card
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Customer
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Event

Source

Trigger

Activity Response

Destination

Customer
logs on

Customer
browses items
at Web
storefront

Customer
places item intc
shopping
basket at Web
storefront

Customer
checks out

Obtain
customer
payment

Send customer
email

Customer

Customer number

and password

Customer Number
and Password

Customer
<

Welcome Web Page

1

Get
Customer
Signin

Customer

Customer

K —

Clicks “Check Out”
button on Web page

Credit card

information

Temporal, hourly

Welcome Web
page

Find customer record
and verify password.

Send Welcome Web
page.

Customer Record
A8 Customer Master

cost using shipping
tables.
Update customer total.

Update item quantity
on hand.

Verification Web
page

Credit card data

Display Customer
Order Web page.

Verify credit card
amount with credit
card company.

Send.

Customer
feedback

Send customer an
email confirming
shipment.
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Event Source Trigger Activity Response Destination

Customer Customer Customer number Find customer record Welcome Web Customer
logs on and password and verify password. page

Send Welcome Web

page.

Customer Customer Item information Find item price and Item Response Customer
browses items guantity available. Web page

at Web Send ltem Response

storefront Web page.

Customer Customer
places item int 5 )
shopping Item Information

2

basket at Web

Item Record
storefront Customer Item Response Browse |l g Item Master

Item
- Hieb Rage Records

N\ ——

Customer Customer Clicks “Check Out” Display Customer Verification Web
checks out button on Web page Order Web page. page

Obtain Customer Credit card Verify credit card Credit card data Credit card
customer information amount with credit company
payment card company. Customer

Send. feedback Customer

Send customer Temporal, hourly Send customer an Customer
email email confirming
shipment.
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Event Source Trigger Activity Response Destination

Customer Customer Customer number Find customer record Welcome Web Customer
logs on and password and verify password. page

Send Welcome Web

page.

Customer Customer Item information Find item price and Item Response Customer
browses items guantity available. Web page

at Web Send ltem Response

storefront Web page.

Customer Customer Item purchase (item Store data on Order Items Customer
places item into number and Detail Record. Purchased Web
shopping quantity) Calculate shipping page
basket at Web cost using shipping
storefront tables.
Update customer total.

Update item quantity
on hand.

Customer Shipping Rates —
checks out { Shipping Tables

Obtain ( [ Credit card

3 Item Record
customer Item Purchased > <t bﬂ Item Master company
payment

Customer Items Purchased Add

Web Page Ciseolng Order Detail
< Item > Order Detail
Send customer \ )

email
1 Customer Record

Customer

Customer

) Customer Master
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Which of the following are examples of reasons
why an analyst might use a data flow approach
over a narrative explanation of data movement?

A). Freedom from committing to the technical
implementation of the system too early.

B). Analysis of the system to determine if all the
necessary data and processes have been defined.

C). Further understanding of the
interrelationships of users and scenarios.

D). All of the above
E). Aand B



. : .y Logical
Which of the following characteristics can be -How the business operates.

found on a physical data flow diagram? -Business activities.

. SR *Collections of data regardless of
A). Temporary data stores and transaction files how the data are stored],

» B). Specifying actual document and file names *Show data stores representing
permanent data collections.

* (). Showing how the business operates *Show business controls.
.+ D).AandB Physical _ _

' *How the system will be implemented (or how the current system
 E).BandC operates).

*Programs, program modules, and manual procedures.
Physical files and databases, manual files.
‘Master files, transition files. Any processes that operate at two
different times must be connected by a data store.
*Show controls for validating input data, for obtaining a record
(record found status), for ensuring successful completion of a
process, and for system security (example: journal records)

Contents of Physical Data Flow Diagrams

* Manual processes

* Processes for adding, deleting, changing, and updating records

» Data entry and verifying processes

» Validation processes for ensuring accurate data input

» Sequencing processes to rearrange the order of records

* Processes to produce every unique system output

* Intermediate data stores

 Actual file names used to store data

 Controls to signify completion of tasks or error conditions



