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— DFD: Data Flow Diagram

— PFD: Process Flow Diagram (PM: Process Model)
— FHD: Function Hierarchy Diagram

— DT: Decision Table
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— ELH: Entity Lifecycle History

— Function/Entity Matrix
— Event/Entity Matrix
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— Data Dictionary
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DATA FLOW DIAGRAM FOR UNIVERSITY REGISTRATION
SYSTEM

Student 1.0

Verify
availability

Open-courses

Accepted/ Course file
rejected-

selections
] Course-
details
- t

Course-enrollmen

Requested-courses

Confirmation-
letter

Student-details

> Student master file

Registration

3.0

Confirm
registration

A

The system has three processes: Verify availability (1.0), Enroll student (2.0), and Confirm
registration (3.0). The name and content of each of the data flows appear adjacent to each arrow.
There is one external entity in this system: the student. There are two data stores: the student
master file and the course file.
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DFD

* Context Diagram

— A data flow diagram (DFD) of the scope of an organizational
system that shows the system boundaries, external entities
that interact with the system and the major information
flows between the entities and the system

* Level-O Diagram

— A data flow diagram (DFD) that represents a system’s major
processes, data flows and data stores at a high level of
detail
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DFD

Context diagram

Level 0 diagram 1 2 3 4
| | |
Lewvel 1 | 11 || 1.2 | | L3 || 2.1 || 2.2 || 3.1|| 3.2” 4.1 || 4.2 ||4.3 |
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DFD Symbology

Process

Data Flow

Lda g sidia e Dal

DeMarco-Yourdon Gane-Sarson

E I
Symbology Symbology AAMPpIes
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Figure 7.1
The four basic symbols used in data flow diagrams, their meanings. and examples.
Symbol Meaning Example
Entity Student

New Student
Information

> Data Flow

2.1

Process Create
Student

Record

Student Mast
. Data Store ﬂ UeeE aster
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Data Flow Diagram

DFD Elements

Typical Computer-Aided
Software Engineering

Fields

Gane and

DeMarco and
Yourdan

Element

Every process has
A number
A name (verb phase)
A description
One or more output
data flows
Usually one or more
input data flows

Label (name)

Type (process)
Description

(what is it)

Process number
Process description
(Structured English)
Notes

Sarson Symbol

Symbol

Every data flow has
A name (a noun)
A description

Label (name)
Type (flow)
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) m Name D1 Name

One or more input
data flows

Usually one or more
output data flows

Composition
(description of data
elements)

Notes

Every external entity has
A name (a noun)
A description

Label (name)

Type (entity)
Description

Alias (another name)
Entity description
Notes
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. Rules for Drawing DFD’s

A minimum of one data flow
—p — :
In and one data flow out of
U ) a process
e =
: A datastore must be

—— connected to a process
(either in, out, or both)

\ J
d ) An external entity must
———p be connected to a process
(either in, out, or both)
J

A single data flow must
only flow one way

rasti.iut.ac.ir




Management Information Systems
Lol B il Joo sla ! 0!

DFD: Common Mistakes

" &
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e ——
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) - )
—

/ - /
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Process has no data flowing
Into it, but has data flowing out.

Data store is hooked to
external entity. This means
external entity can read and
write to your data file without
auditing!!

The data flow goes in two
directions at once. Two or
more arrows should be used to
show the flow to and from each
process.
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lllegal Corrected
data data
flows flows

Conrocasele

a process is
needed to
exchange data
flows between
external

agents /
()
a process is
needed to I
Ds1 B1 —»| update (or [—» Ds1

use) a data
store

’.l

B1 B2 Bl —»

B1

)

a process is
needed to
B1 DS1 ——»| presentdata ——»| B1
from a data
store

Ds1

(iviscagais))

a process is
needed to

I move data R

n52 Ds1 from one data Ds2

store to

\_ another P

X % %xX

Ds1
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Context diagram of Hoosier Burger’s Food ordering system

CUSTOMER KITCHEN
/ 0 \
Food Food Order

Ordering
System

Customer Order

Receipt

Management
Reports

RESTAURANT
MANAGER
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Level-0 DFD of Hoosier Burger’s food ordering system

CUSTOMER KITCHEN
Customer Order 1oL
# Receive and Food Order
Receipt Transform
Customer
\Food Ordeu
4 2.0 N 4 3.0 \
Goods Inventory
Update Sold Data Update
Goods Sold Inventory
File File
Formatted Formatted
Goods Sold Data Inventory Data
Goods Sold Inventory
D2 File —~ —>» D1 File
Daily Goods Sold / 4.0 N Daily Inventory
Amounts - Depletion Amounts
Produce
Management Magageme"t

MANAGER
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wle>
 Entities

— Customer
— Warehouse

— Accounting

*  Processes

— 1.0 Check Status

— 2.0 Issue Status Messages

— 3.0 Generate Shipping Order

— 4.0 Manage Accounts Receivable

— 5.0 Produce Reports

 Data Stores

— D1 Pending Orders

— D2 Accounts Receivable
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wle>

Data Flows

O Order

In-Stock Request
Order Data

Status Data

Status Message
Shipping Order

Order Data

Invoice

Shipping Confirmation
Payment

Accounting Data
Accounts Receivable Data

Order Data

O O00oo0o0oo0oo0oo0oooooad

Inventory Reports
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CUSTOMER In-Stock WAREHOUSE
Payment Request
A
4 I
Status 0 Shipping
Message Order
Order <
Invoice System Shipping Confirmation
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Order In-Stock Request
CUSTOMER + WAREHOUSE
1 Status 1.0 A
Message
Check Shipping
Status Data Status Order
N
Order
2.0 y Data

) 3.0
Pending

Shipping
Confirmation
Issue D1 Orders
Status
Messages Generate
Shipping
Order Data Order
Payment 4.0
) Order Data
Invoice
Manage
Accounts Y

Receivable
— 5.0

Accounting Data Accounts Receivable Datg

Y ‘ Produce
5 Accounts Reports
D Receivable
Inventory
Reports

/

ACCOUNTING
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4 Jto

Appointment

Possible Appointments

l

Patient Name

Patient

Patient Appointment

—

l

Maintain

Appointments
7 3

Appointment to
change/cancel

Patient

Information Available

) Appointment
Appointment
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— PFD: Process Flow Diagram (Process Model: PM)
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— FHD: Function Hierarchy Diagram
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Decision Tables

— Can have more than two possible outcomes

— Often are the best way to describe a complex set of conditions

I A R 6 7 8
Preferred customer Y Y Y Y N N N N
Ordered more than $1,000 Y Y N N Y Y N N
Used our charge card Y N Y N Y N Y N
5% discount X X
Additional 5% discount X
$25 bonus coupon X
$5 bonus coupon X X X X X
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Process Description Tools

e Decision Trees

— Graphical representation of the conditions, actions, and rules found in a
decision table

— Whether to use a decision table or tree often is a matter of personal

preference
Y .
5% discount and
Used our an additional 5%
Y charge card? discount
Ordered
more than
Y $1,0007? _
N 5% discount
Preferred
customer?
R 25% bonus coupon

5% bonus coupon

rasti.iut.ac.ir




‘ Figure 9.14

Checking the decision table for impossible situations 1s important.

Rules

Conditions and Actions 2 3 4
Salary > $50,000/year Y N N
Salary < $2,000/month N Y N
Action 1
Action 2

This ie an

impoe’}ﬁib‘lﬂ

sipuation.
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Redundancy and Contradictions

Figure 9.15

Checking the decision table for inadvertent contradictions
and redundancy 1s important.

N\ (A 7N Rfl'!"!ea‘\
Conditions and Actions 1112]13](4](5] 6 7
Condition 1 YUYLIYLIYLIYI N N
Condition 2 YIIYILYIN]INL Y N
Condition 3 =N N Y
Action 1 X X| | X
Action 2 X X
Action 3 \_/ %Y WA AN X

Contradiction T T T T T Redundancy
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Decision Tables (Continued)

* Decision tables help analysts ensure completeness and accuracy.

* Four main problems that can occur in developing decision tables:

— Incompleteness.
— Impossible situations.
— Contradictions.

— Redundancy.
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Drawing Decision Trees

* First, identify all conditions and actions and the order and
timing of these (if they are critical).

* Second, begin building the tree from left to right while making
sure you are complete in listing all possible alternatives before
moving over to the right.
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fa ctafl & o1 . ta. afa f-.

—  Figure 9.10 Using a decision table for illustrating a store’s =
policy of customer checkout with four sets of rules and four
possible actions.

Rules
Conditions and Actions 1 2 3 4
Under $50 Y Y N N
Pays by check with two forms of ID Y N Y N
Uses credit card N Y N Y
Ring up sale X
Look up credit card in book X
Call supervisor for approval X
Call bank for credit authorization X
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_ Figure 9.18 Drawing a decision tree to show the noncash purchase
approval actions for a department store.

Hlng up Sale

o
Credit Card
Under $50 \ “ Look up Credit Card in Book

> $50 Call Supervisor for Approval
Gheck ﬂ

Cremt Card
\ H Call Bank for Credit Card Authorization
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Decision Tree Advantages

Three advantages over a decision table are:

— The order of checking conditions and executing actions is
immediately noticeable.

— Second, conditions and actions of decision trees are found
on some branches but not on others.

— Third, compared to decision tables, decision trees are more
readily understood by others in the organization.
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Structured English (cont.)
Posesses the three standard control constructs of:
* Sequences: represent actions taking place in sequence without
interruption. They are defined by the successive appearance of a set of

primitive actions

e Selections: describe a series of alternative policies from which only one is

selected
IF <condition> CASE
<statement> WHEN <condition> <statements>
ELSE WHEN <condition> <statements>
<statement> P ieeene  owr esaens

e [|terations: A policy or series of actions is repeated within some bounds.
Represented by DO...WHILE construct or a REPEAT ... UNTIL construct
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