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— DFD: Data Flow Diagram

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

— DT: Decision Table

Adsh CaAlby Olbe —

rasti.iut.ac.ir




Management Information Systems
Ll 2 gl Juo sl o 9

ad gl pirlio

Entity olgy b codg> 90

b0 aiibls ¢,3lclbl o1 8ybys 210 (0 eI a5 (00400 B 5)ao b oAD —
y ™ Ql.fb)l.é.wcQY,@ucQEﬁbQ\&W‘Iuijfé\ig;)\u\fww)bidliﬁ >

(Attribute) céo

g3 3)06 )5 @)D Olclib] el a5 C3ga0.6 ol cljal °
1S (0 (5)1agd) |y

J'L:gui:-;cbb_a\vwcwj.so)\mi:uu);;L@JL;\J.ZZCJSQ;M);:J\:, .

o/ olg o °

rasti.iut.ac.ir




Management Information Systems
Ll 2 gl Juo sl o 9

4 of plao

oo pls o

soils (43 (53563 (5)Tbgy O3la5he a3 aS sl osls 3l ¢y
u")-’T‘LQf-i-‘ ‘_;J‘jﬂ?'- (U c'cu\.? (ol ) g0 oyl ‘Jlie @
— Data Elements

The descriptive property or characteristic of an entity. In database terms, this is
a "attribute" or a "field."
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DFD
* Context Diagram * Level-O Diagram

— A data flow diagram (DFD) — A data flow diagram (DFD)
of the scope of an that represents a system’s
organizational system that major processes, data
shows the system flows and data stores at a
boundaries, external high level of detail

entities that interact with
the system and the major
information flows

between the entities and | | | |

Lewvel O dizgram 1 2 3 4

the system | | |

Context dizgram
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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
e Data Flow
1 JYRY
Process Create -
Student PB
Record -

. Data Store Student Master S .:u LS‘ g }l UL
34
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Management Information Systems

Data Flow Diagram
Element

DFD Elements

Typical Computer-Aided
Software Engineering

Fields

Gane and

DeMarco and
Yourdan

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

rasti.iut.ac.ir

Name II

Name “




Management Information Systems
Ll 2 gl Juo sl o 9

DFD
ol —

300 (0 o3latw] (3o @y JS) ok @ VG a39) ) DFD @) )s °
3135 6 Ol sie @ pts S 1 i ela 13 gad —
3 g 509 0919 (yLid yo pdaw 30 B 0313 0 3 »

L;u‘}iu\iﬁus,@TdﬁémbJag:,\g,wgmwy@uwﬁ,'&icuDFDﬁ —
.;ﬁ@os\somuwﬁjd\gﬁu

Aedlf\u\?Q)yquwﬂjjdﬁﬁéb):)oﬁqﬁuwﬁj\e.@u);cﬁ»DFDﬁ —
L ,S p N e 3550 85 5 o mhaw GWDFD &) 50

rasti.iut.ac.ir




CL4‘-)._J,|)L\J.J
(5N

/-“'. ol g

(J“'}?"‘.Y‘tr‘—:‘“‘:"“')

\ i e 13 g /

(e s 4 3 gl sty 18, o 537

st AfﬂJ{)‘ L‘J’JJS.:QAJ- (A-A)JS«;

rasti.iut.ac.ir




Context

Diagram

Entity A lnfSorn:ation Entity B l
K yvystem
Level O DFD
x Process T
Entity A Entity B

N Process U

=

Level 1 DFD
for Prcess 2

lH

---- N

N — T A .
m Data Store N «— —*™ = |——— o e -
_____ i N Process E o Y -
Level 2 DFD
for Prcess 2.2
H 1 1 S
'k Process K
H L lQ
H=2 A x = >
'L Process L
=~ G2
. N
m Data Store N 2

Process M

b




Management Information Systems
Ll 2 gl Juo sl o 9

Context Diagram
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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
— be connected to a process
(either in, out, or both)
Y

A single data flow must
only flow one way
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DFD: Common Mistakes
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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

(o trecaeeie

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

(Civiscesais))

a process is
needed to
move data

n52 Ds1 from one data Ds2

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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* 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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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 OO0 o0o0oo0o0oo0oo0ooooad

Inventory Reports
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DFD
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Status 0 Shipping
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Message
Check Shipping
Status Data Status Order
NG
Order
A Data ﬁ
Shipping Pending 30
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Status G e
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9 \—> Shipping
Order Data Order
Payment 4.0
| . Order Data
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Manage
Accounts Y
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N 5.0
Accounts Receivable Data

Accounting Data |
/

Produce
Reports
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3 JLo—DFD

University Registration System. The system should enable
staff of each academic department to examine the modules
offered by their department, add and remove modules, and
change the information about them (e.g. the maximum
number of students permitted). It should permit students to
examine currently available modules, add and drop modules
to and from their schedules, and examine the modules for
which theyv are enrolled. Department staff should be able to
print a variety of reports about the modules and the students
enrolled in them. The system should ensure that no student
takes too many modules and that students who have any
unpaid fees are not permitted to register (students can verify
their fee paving status). Note: assume that a fees data store is
maintained by the university’'s financial office and this data
store is accessed by the registration svstem but the fees data
store is not modified by the registration system.
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(o960 419903) 3 JGo—DFD

r/ module enrolment
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Y

module offering list

module drop

F 9
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University | module request

Department 1 . : . .
enrolment Registration | financial status reques{ Student
Staff report request _ ¢
> System available modules
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offering change , student schedule L

financial status
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financial financial
status request status

Finance Staff
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The Level 0 DFD
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Important Considerations When Constructing DFDs
* Keep focus on modelling flow and storage of data
* |dentify processes that transform data
* Maintain the balance between diagrams
* Assess the need for decomposition
* Follow conventions to name DFD elements
* Think of data flows as ‘data in motion’
* Think of data stores are as ‘data at rest’
* Think of processes as actions performed on data

Do not worry about how data is produced or used by the external entities
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— PFD: Process Flow Diagram (Process Model: PM)
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— FHD: Function Hierarchy Diagram
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— Decision Table & Decision Trees
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Decision Tables

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

I 2 3 4 5 6 7 8
Preferred customer Y Y Y Y N N N N
Ordered more than $/,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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Decision Table Example

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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Decision Tables (Continued)
e 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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Redundancy and Contradictions

Figure 9.15

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

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

Contradiction T T T T T Redundancy
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Impossible Situation

Figure 9.14
Checking the decision table for impossible situations is important.
. _ ~ Rules
Conditions and Actions 1 2 3 4
Salary > $50,000/year Y Y N N
Salary < $2,000/month Y N Y N
./
Action 1
Action 2
This is an
impo-ﬁéﬁribtﬂ
situation.
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Process Description Tools

e Decision Tree

— 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
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Drawing Decision Trees

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

e 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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Decision Tree Example

Flglll‘(iI 9.18 Drawing a decision tree to show the noncash purchase
approval actions for a department store.

3 Hing up Sale

Credit Card
Under $50 \4 Look up Credit Card in Book

4

> $50 6 Call Supervisor for Approval
Check A

Credit Card
\ 7 Gall Bank for Credit Card Authorization

4
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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:
e 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> i iieenee  owr esuese

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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