Learning Objectives

What are Data Flow Diagrams (DFDs)?

Why they are useful?

How are they developed?

How to level DFDs?

Good style conventions in developing DFDs
Difference between Logical and Physical DFDs

Tools available to draw DFDs



Motivation

WHY DFD ?
Provides an overview of
-What data a system processes
-What transformations are performed
-What data are stored
-What results are produced and where they flow
Graphical nature makes it a good communication tool between
-User and analyst
-Analyst and System designer

Structure of DFD allows starting from a broad overview and expand it to a hierarchy of

detailed diagrams
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ffjj‘_’ﬁﬂ DATA FLOW
DIAGRAMS

WHAT ARE DATA FLOW DIAGRAMS?

DFDs models the system by depicting
e External entities from which the data flows and where

results terminate
* Processes which transform data flows
e Data stores from which the data are read or Into

which data are written by the processes.
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s i f SYMBOLS USED IN DFD

PROCESS

Stores demand
STORESYS/ Issue Advice

Delivery slip

e A circle represents a process

o Straight lines with incoming arrows are input data flows

e Straight lines with outgoing arrows are output data flows
* Processes are given serial numbers for easy reference

o Labels are assigned to Data flow.These aid documentation
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EXTERNAL ENTITIES

Invoice

VENDOR

—>

Order

f SYMBOLS USED IN DFD

Customer

Bill

A Rectangle represents an external entity
 They either supply data or receive data
* They do not process data

!
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ﬁit_’a ~ SYMBOLS USED IN DFD

DATA STORES l

I

Inventory Writing Reading

» A Data Store Is a repository of data

e Data can be written into the data store
This iIs depicted by an incoming arrow

e Data can be read from a data store
This Is depicted by an outgoing arrow

o External entity cannot read or write to the data store
» Two data stores cannot be connected by a data flow
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#‘E’“‘L*’Eﬂ RULES OF DATA FLOW

e Data can flow from
-external entity to process
-process to external entity
-process to store and back
-process to process

e Data cannot flow from
-external entity to external entity
-external entity to store
-store to external entity
’ -store to store

|
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FEE

An alternate notation iIs often used
- N

3 <« Label
A Process
Store
Issue Nl
. . e
A Data store DS1| Inventory < Nam
e
T Label

!
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fﬁﬁ—ﬁﬂ GOOD STYLE
IN DRAWING DFD

« Use meaningful names for data flows, processes and data stores.

» Use top down development starting from context diagram and
successively leveling DFD

» Only previously stored data can be read

A process can only transfer input to output. It cannot create new
data

 Data stores cannot create new data

|
i
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o
MJEJ-» DESCRIBING
A SYSTEM WITH A DFD

* An entire system is represented by one DFD which gives the
system’s overview

e It Is called a context diagram

e It gives little detail & is also known as the top level DFD
 Context diagram of mess management is shown in the next
transparency

|
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SRS ONTEXT DIAGRAM OF
MESS MANAGEMENT SYSTEM

Extras Note

Students o Vendors
Requisition
Payments
Payments /" Mess Supplies
=l anagemeﬁ Dailv rate | Mess secretary
> System/< y |
_ Menu
Perishable
Items Item needed
Each day Overdue Bills

Mess manager

1
wman

Overdue
Payments
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Chief warden

» Observe this diagram gives very little detail
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SFES LEVELLING DFD

A context diagram gives an overview

e It should be split into major processes which give greater
detail.

« Each major process Is further split to give more detail.

e This process of giving more detail at a finer level is called
levelling of DFD

|
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PEEES \WHY LEVEL DFD?

 If a DFD is too detailed it will have too many data flows and will
be large and difficult to understand

o Start from a broad overview. Expand to details - Idea similar to
using procedures and linking these with a main program

« Each DFD must deal with one aspect of a big system

|
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T ”“E EXPANDED DFD FOR HOSTEL
MESS MANAGEMENT

Mess
Students Secretary

A

Payments

Extras/ Rebates

Expenses

No of meals
(today +3)

Itemized bl||S
at end of month |I||ng day

v

Chief Warden

Update daily
rate

Unpaid bills

Items used each

Student bllllng
Information +
bills

Mess manager

» Going to next process (Continued in next slide)

1
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ffﬁﬁh EXPANDED DFD FOR
HOSTEL MESS MANAGEMENT

e Continued  Low stock (today+2)

l Items to be issued
Vendor supplieﬂ (today +2) Mess v
Vendors | »/ Stores issue

R@rder non- and Items used Manager
x F Control today
perishable -~ system Menu
.~ (today +2)
Vendor data
_Stores Order data Mess
Inventory Secretary
Perishable order 3 Vegetables and perishable
Perishable requisition

A

ordering

i Orders

,. (gerishable) — = Vendor data

— (perishable)
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EXPANDED

SWES DED-BILLING SYSTEM

Payments
Itemized 1.2
I bills Unpaid -
< > CaICUIaEe Bills 1.3 bills Chlef
Mess Student’s —» : I ouis o 8
c Reconcile
retar bills
SECIEtary VE payments \;
Extras/Rebates gl e — Students data
Daily rate average
1.4 (upto date)
Find no 11
Of meals Calculate
No of meals to cook Daily rate x
(today~gg Expenses data
Students data ~—
> Manager Items rate data

wman

M5/LU2/V1/2004

* Observe numbering of processes
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e |If process p Is expanded, the process at the next level are
labeled as p.1,p.2 etc.

o All data flow entering or leaving p must also enter or leave
Its expanded version.

e Expanded DFD may have data stores
* No external entity can appear in expanded DFD

» Keep the number of processes at each level less than 7.
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ffﬁfﬁ ILLEGAL
" CONSTRUCTS IN DFD

* No loops are allowed in DFD
A process cannot be a pure decision

Actual daily rate Actual rate > Standard rate
Compare

Stanaard daily,rate T Actual rate <= Standard rate
A single data flow should not be split into many flows with
different labels

» No data flow allowed between data stores

|
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, A A
e ILLEGAL
CONSTRUCTS IN DFD

Get students Recolt 4

extra/rebates j
record  / Ask for next recorc

Calculate
Bill

Extra/rebate store

" * Not correct as loop is formed
1
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Low stock item

(today +2)

A

Mess manager

A

Items issued

Items to be used
on (today +2)

Low message stock

2
Order for items ( Stores issue\

I ;
f‘fﬁ‘“ﬁﬂ LEVELLING EXAMPLES

No of meals to
be cooked
(today +2)

and
\gontrol syste

Vendor supplies

Vendor

&
<

Stores inventory

Mess secretary
Menu for

(Today +2)

Order

Vendor

Stores issue control system process

V.Rajaraman
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e LEVELLING EXAMPLES

o |

A A

240!

Inventory update 22
Mess manager > B nd 1 Create order
Items used \low stock warning LOW stock TorveEglr
today Item
Items needed
From 2.3 .
Vendor Stores inventory Order Vendor data
Vendor |, supplies
Order to vendor
2.3 2.4
Calculate Items Check Item
needed > availability
Mess secretary Menu Items needed Low stock items
(today +2) (today+2)
, No of meals to Stores
1 (today +2) inventory
V.Rajaraman M5/LU2/V1/2004 12




Ext A

Ext A

Ext A

Ext B

A 4

Ext B

A 4

Process 1

Process 2

3.1

3.2

N\

3.3

3.4

V.Rajaraman
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Tﬁ;ﬁﬁm LOGICAL AND
PHYSICAL DFD

 DFD’S considered so far are called logical DFDs
A physical DFD is similar to a document flow diagram.
o It specifies who does the operations specified by the logical

DFD
 Physical DFD may depict physical movements of the goods
 Physical DFDs can be drawn during fact gathering phase of a
life cycle

L]
wman M5/LU3/\V/1/2004 1




&

HYSICAL DFD

FOR ENCASHING CHEQUE

Cash
Token
Clerk _
Verify AIC Cashier
‘ < Signature —>  Verify Token
Customer < Cheq Uy Update Cheque with\ Tae Signature
Token Balance Token numbe
Store cheques I[E)ntryBin ;
ay Boo
Bad Cheque Yy
Customer
r Accounts
1
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| e

S LOGICAL DFD
FOR CHEQUE ENCASHMENT

@ - B(;:]aerffe Cheque with
Customer eque , | Token
g Issue

token
Cheque Customer

Store
Token no
& cheques

A 4

Token Slip
Or cheque

— v Cheque store
With token no.

accounts
Search @
Customer & match o| Daily
- token Chegue with cash boo
token
Token Slip v
. Cash Day book
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System Analysis and Design Prof. V.Rajaraman

5.1 InaDFD external entities are represented by a
a. Rectangle
b. Ellipse
c. diamond shaped box
d. circle
5.2 Adata flow can
a. only emanate from an external entity
b. only terminate in an external entity
c. may emanate and terminate in an external entity
d. may either emanate or terminate in an external entity but not both
5.3 Arectangle in a DFD represents
a. aprocess
b. a data store
c. an external entity
d. an input unit
5.4 External Entities may be a
a. source of input data only
b. source of input data or destination of results
c. destination of results only
d. repository of data
5.5 By an external entity we mean a
a. unit outside the system being designed which can be controlled by an analyst
b. unit outside the system whose behavior is independent of the system being
designed
C. aunit external to the system being designed
d. aunit which is not part of a DFD
56  Adatastore in a DFD represents
a. asequential file
b. adisk store
c. arepository of data
d. arandom access memory
57 Adataflow can
a. only enter a data store
b. only leave a data store
c. enter or leave a data store
d. either enter or leave a data store but not both
5.8 A data cannot flow between a store and
(i) a store
(ii)a process
(iii)an external entity

a. iand iii
b. tandii
c. iiandiii
d. ii

5.9  Data cannot flow between two data stores because
a. itisnotallowed ina DFD
b. a data store is a passive repository of data
c. data can get corrupted
d. they will get merged
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5.10 Data cannot flow from an external entity to an external entity because
a. it will get corrupted
b. itis not allowed in DFD
c. an external entity has no mechanism to read or write
d. both are outside the context of the system
5.11 The following portion of a DFD is not correct as
a. there is no output data flow from the process
b. there are three data flow inputs to the process
c. there is no external entity
d. there is no data store

/ Quantity

Cost/unit 4.0

Billing
Process

s

Discount

5.12 The following portion of a DFD is not correct as
a. there are many data flows out of the process
b. there are no input data flows to the process
c. the output does not go to an external entity
d. there is no datastore

Out of stock

4.0
Billing
Proces

Order to
vendor

| _____——> Too much stock

5.13 The following portion of DFD is wrong as

it has only one input

b. it writes and reads from the same data store
c. the process name is missing

d. output data flows to two external entities

o

hill Customer
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Invoice

Supplier

Advice

Book

Inventory

5.14 The following process diagram in a DFD is incorrect because
a. the process is a single decision
b. the process is not specified correctly
c. there are too many input data flows
d. the process does not refer to a data store

Gross pay>Min.taxable pay

Gross pay
\ 20
Compare
> Gross pay<=Min.taxable pa
Minimum — 5 hay hay
taxable pay

5.15 The following portion of a DFD is incorrect because
a. the processes do not refer to a data store
b. there is a loop between the two processes
c. the processes are not specified correctly
d. this structure is disallowed in a DFD

Employee record

wjay

/

Deductions

2.0
Calculate
tax

v

1.0
Find next

pay

<
<«

Tax deduction

Get next record
statement

5.16 Data flow in a DFD must have

(1) an arrow showing direction of flow of data
(if)a meaningful name
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(iii)a label such as: xyz
(iv)no arrows as they are confusing

a. iandiii
b. iiandiv
c. iiandiv
d. iandii

5.17 A context diagram
a. describes the context of a system
b. isa DFD which gives an overview of the system
c. isadetailed description of a system
d. isnot used in drawing a detailed DFD
5.18 A context diagram is used
a. as the first step in developing a detailed DFD of a system
b. in systems analysis of very complex systems
Cc. asan aid to system design
d. asan aid to programmers
5.19 By levelling a DFD we mean
a. splitting it into different levels
b. make its structure uniform
c. expanding a process into one with more sub-processes giving more detail
d. summarizing a DFD to specify only the essentials
520 ADEFD is normally levelled as
it is a good idea in design
b. it is recommended by many experts
c. itiseasytodo it
d. it is easier to read and understand a number of smaller DFDs than one large
DFD
521 ADFDis levelled by
a. examining complex processes in a DFD and expanding them into new DFDs
with more processes which are easy to understand
b. merging a number of simple processes in a DFD into a complex processes in
a new DFD
c. expanding the functions of a number of external entities into simpler
functions
d. splitting a number of data flows into simpler data flows
5.22 When a DFD is levelled no new
a. data stores may appear
b. external entities may appear
C. processes may appear
d. data flows may appear
523 When a DFD is levelled
a. new external entities may be required
b. no new processes are allowed
c. no new data flows are allowed
d. new data stores may be necessary and are allowed
5.24 When a DFD is levelled it is a good idea not to
a. be concerned about the number of new processes at the next level
b. allow more than 5 to 10 new processes at the next level for each expanded
process

e
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c. allow new data stores at the next level
d. allow any new processes at the next level
5.25 When a process is expanded during leveling
a. data flows entering it are replaced
b. all data stores used by it are replaced
c. all data flows entering it must also enter the levelled DFD
d. all external entities used by it are replaced
5.26 Before developing a logical DFD it is a good idea to
a. develop a physical DFD
b. develop a system flow chart
c. determine the contents of all data stores
d. find out user’s preferences
5.27 A physical DFD specifies
a. what processes will be used
b. who generates data and who processes it
c. what each person in an organization does
d. which data will be generated
5.28 A physical DFD
has no means of showing material flow
does not concern itself with material flow
can show only stored material
can show the flow of material

o0 o
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Key to Objective Questions

51 a 52 ¢ 53 ¢ 54 b 55 ¢ 56 ¢
57 ¢ 58 a 59 d 5.10 d 5.11 a 512 b
513 ¢ 5.14 a 515 b 5.16 d 521 b 522 a

Shze € 524 d 525 a 526 b 527 d 528 Db
529 ¢ 531 a 532 b 533 d
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5.1

5.2

5.8

5.4

5.5

5.6

5.7

WORKED EXAMPLES

What is the main merit of DFD?

The main merit of DFD is that it provides an overview of what data flows in a
system, what transformations are done on the data, what files are used and where
results flow.

What is the role of DFD as a documentation aid?

It is a good documentation aid which is understood by both programmers and
non-programmers (i.e., laypersons). As DFD specifies only what processes are
performed and not how they are performed it is easily understood by a non-
programming user.

What is a context diagram?
A diagram giving an entire system’s data flows and processing with a single
Process (circle) is called a context diagram.

What do you understand by levelling of DFD?

A context diagram is expanded into a number of inter-related processes. Each
process may be further expanded into a set of inter-connected sub processes. This
procedure of expanding a DFD is known as levelling.

What is a physical DFD?
A physical DFD specifies from where data flows and who processes the data and
to whom the processed data is sent.

In what way is physical DFD useful?

It is easy to develop during fact gathering stage of systems analysis. Such a
physical DFD is easily understood by a lay user who can verify the DFD drawn
by an analyst and tell whether such a DFD corresponds to a particular operation
taking place in an organization. Physical DFD is the starting point for developing
the logical DFD.

What are the mistakes in each of the DFDs of Fig. 5.7(a)-5.7(e)? Correct
these mistakes.

1

Empl N
mployee No Compute

Gross pay




-g 5.7(a)

1

i Leave granted
Fig 5.7(b) -
m Application returned Check if
Employee leave
Fig 5.7(c)

available

Leave application &update

1
Compute

Store
amount Employee
paid
Pay
cheque

net pay

pay

Net pay & deductions

2~ b o
= O -
ﬂ



Roll No and student

M} Marks Pass
Findout \—
if pass or
fail
Fail

(i) To compute gross pay we need hours worked and hourly wage rate. This data
flow is missing.

(i) A data flow cannot have two arrows pointing in opposite directions. A
separate data flow line should be drawn for “application returned”.

(ili)) A data flow connects two distinct data stores without an intermediate
processing step. (See also answer to Exercise 7.5)

(iv) Process P2 has all input data flow and no output data flow.

(v) The same data flow cannot be given two names.




System Analysis and Design Prof. V.Rajaraman

5.11

512

513

5.14

5.15

5.1.6

5.1.7

5.18

519

In a DFD external entities are represented by a

(a) rectangle

(b) ellipse

(c) diamond shaped box

(d) circle

A data flow can

(a) only emanate from an external entity

(b) only terminate in an external entity

(c) may emanate and terminate in an external entity

(d) may either emanate or terminate in an external entity but not both

A rectangle in a DFD represents

@ a process

(b) a data store

(© an external entity

(d) an input unit

External Entities may be a

@ source of input data only

(b) source of input data or destination of results
(©) destination of results only

(d) repository of data

By an external entity we mean a

(@) unit outside the system being designed which can be controlled by an analyst

(b) unit outside the system whose behavior is independent of the system being
designed

(c) a unit external to the system being designed

(d) a unit which is not part of a DFD

A data store in a DFD represents
@) a sequential file

(b) a disk store

(©) a repository of data

(d) a random access memory

A data flow can

@) only enter a data store

(b) only leave a data store

(c) enter or leave a data store

(d) either enter or leave a data store but not both

A data cannot flow between a store and
Q) a store
(i)  aprocess
(i)  anexternal entity
(@) 1and iii
(b) iand ii
(c) i and iii
(d) ii

Data cannot flow between two data stores because

(@) itis not allowed in a DFD
(b) a data store is a passive repository of data
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(c) data can get corrupted
(d) they will get merged

5.1.10 Data cannot flow from an external entity to an external entity because
(a) it will get corrupted
(b) it is not allowed in DFD
(c) an external entity has no mechanism to read or write
(d) both are outside the context of the system

5.1.11 The following portion of a DFD is not correct as
(a) there is no output data flow from the process
(b) there are three data flow inputs to the process
(c) there is no external entity
(d) there is no data store

/ Quantity

Cost/unit 4.0
Billing
Process
Discount

5.1.12 The following portion of a DFD is not correct as
(a) there are many data flows out of the process
(b) there are no input data flows to the process
(c) the output does not go to an external entity
(d) there is no data store

Out of stock

4.0
Billing
Proces

Order to
vendor

| _____——> Too much stock

5.1.13 The following portion of DFD is wrong as
(@) it has only one input
(b) it writes and reads from the same data store
(c) the process name is missing
(d) output data flows to two external entities
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hill Customer

Invoice

Supplier

Book

Inventory

5.1.14 The following process diagram in a DFD is incorrect because
(a) the process is a single decision
(b) the process is not specified correctly
(c) there are too many input data flows
(d) the process does not refer to a data store

Gross pay>Min.taxable pay

Gross pay
\ 2.0
Compare
> Gross pay<=Min.taxable pa
Minimum 1 hey i
taxable pay

5.1.15 The following portion of a DFD is incorrect because
(a) the processes do not refer to a data store
(b) there is a loop between the two processes
(c) the processes are not specified correctly
(d) this structure is disallowed in a DFD

ij

/

Deductions

Employee record

v

1.0
Find next

pay

2.0
Calculate
tax

<
<

Tax deduction

Get next record
statement

5.1.16 Data flow in a DFD must have
(i) an arrow showing direction of flow of data
(i1) a meaningful name
(iii)a label such as: xyz
(iv)no arrows as they are confusing

(@) iand iii
(b) i1 and iv
(c) iiiand iv
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(d) iand ii
5.2.1 A context diagram
(a) describes the context of a system
(b) is a DFD which gives an overview of the system
(c) is a detailed description of a system
(d) is not used in drawing a detailed DFD

5.2.2 A context diagram is used
(a) as the first step in developing a detailed DFD of a system
(b) in systems analysis of very complex systems
(c) as an aid to system design
(d) as an aid to programmers

5.2.3 By levelling a DFD we mean
(a) splitting it into different levels
(b) make its structure uniform
(c) expanding a process into one with more sub-processes giving more detail
(d) summarizing a DFD to specify only the essentials

5.2.4 A DFD is normally levelled as
(a) itisagood idea in design
(b) it is recommended by many experts
(c) itiseasy to do it
(d) it is easier to read and understand a number of smaller DFDs than one large DFD

5.2.5 ADFD is levelled by
(a) examining complex processes in a DFD and expanding them into new DFDs with
more processes which are easy to understand
(b) merging a number of simple processes in a DFD into a complex processes in a new
DFD
(c) expanding the functions of a number of external entities into simpler functions
(d) splitting a number of data flows into simpler data flows

5.2.6 When a DFD is levelled no new
(a) data stores may appear
(b) external entities may appear
(c) processes may appear
(d) data flows may appear

5.2.7 When a DFD is levelled
(a) new external entities may be required
(b) no new processes are allowed
(c) no new data flows are allowed
(d) new data stores may be necessary and are allowed

5.2.8 When a DFD is levelled it is a good idea not to
(a) be concerned about the number of new processes at the next level
(b) allow more than 5 to 10 new processes at the next level for each expanded process
(c) allow new data stores at the next level
(d) allow any new processes at the next level

5.2.9 When a process is expanded during levelling
(a) data flows entering it are replaced
(b) all data stores used by it are replaced
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(c) all data flows entering it must also enter the levelled DFD
(d) all external entities used by it are replaced

5.3.1 Before developing a logical DFD it is a good idea to
a) develop a physical DFD
b) develop a system flow chart
c) determine the contents of all data stores
d) find out user’s preferences

5.3.2 A physical DFD specifies
(a) what processes will be used
(b) who generates data and who processes it
(c) what each person in an organization does
(d) which data will be generated

5.3.3 A physical DFD
(a) has no means of showing material flow
(b) does not concern itself with material flow
(c) can show only stored material
(d) can show the flow of material
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KEY TO OBJECTIVE QUESTIONS

511 a 512 ¢ 513 ¢ 514 b 515 ¢ 516 c
517 c 518 a 519 d 5110 d 5.111 a 5112 b
5113 ¢ 5.1.14 a 5115 b 5.1.16 d 521 b 522 a
523 ¢ 524 d 525 a 526 b 527 d 528 b
529 ¢ 531 a 532 b 533 d
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QUESTION BANK

5.1

5.2

53

5.4

5.5

5.6

5.7

5.8

5.9

5.10

S Jit

5.12

5.13

5.14

5.15

What is the difference between an external entity and a process in a DFD?

What are the main merits of using a DFD?

What is the role of DFD as a documentation aid?

What is the difference between a source and a sink in a DFD?

Why is data flow between data stores not allowed in DFD?

Is data flow allowed between an external entity and a data store. If your answer is
"no", explain why.

What is a context diagram?

What do you understand by leveling of DFD?

What is the main difference between a flow chart and a DFD?

What do you understand by top down development of a DFD?

What is a physical DFD?

What is the difference between a physical and a logical DFD?

In what way is physical DFD useful?

Prepare physical and logical DFDs for the following activities:

I. Issuing out a book from the library

ii. Returning a book to the library

ii. Getting a ticket reserved for a train journey

Iv. Getting an item issued from a store

V. Getting your mark-sheet from a University office.

Admission procedure in a University is as follows:

An advertisement is issued giving essential qualifications for the course, the last date
for receipt of application, and the fee to be enclosed with the application. A clerk in

the Registrar's office checks the received applications to see if mark-sheet and fee are
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enclosed and sends valid applications to the concerned academic department. The
department checks the application in detail and decides the applicants to be admitted,
those to be put in the waiting list, and those rejected. Appropriate letters are sent to
the Registrar's office which intimates the applicant. Give physical and logical DFDs
corresponding to the above problem.

5.16 A magazine is published monthly and is sent by post to its subscribers. Two months
before the expiry of subscription, a reminder is sent to the subscribers. If subscription
is not received within a month, another reminder is sent. If renewal subscription is not
received up to two weeks before the expiry of the subscription, the subscriber's name
Is removed from the mailing list and the subscriber informed. Obtain logical DFDs
for this problem

5.17 Obtain a flowchart for Exercise 5.17 and state in what way it differs from the DFD.

5.18 Obtain a physical DFD for a simple payroll system described below. A list of
employees with their basic pay is sent to a clerk. He calculates the gross pay using
standard allowances which are known for each pay slab. Deduction statements such
as loan repayment, subscription to association etc. are also sent to another clerk who
matches these slips with the slips of gross pay and calculates net pay. This slip is used
by a third clerk to write out pay cheques for each employee and sent to respective

employees. The total pay bills paid are also computed.

5.19 If the procedure of Exercise 5.19 is to be computerised, obtain a logical DFD for the

computer-based system.
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