
D ATA  F L O W  D I A G R A M  ( D F D )
E G C O 3 4 3  S O F T W A R E  D E S I G N

K A N AT  P O O L S A W A S D  
D E PA R T M E N T  O F  C O M P U T E R  E N G I N E E R I N G  

M A H I D O L  U N I V E R S I T Y



R E Q U I R E M E N T  A N A LY S I S

• The analysis model as a bridge between the system 
description and the design model.



S T R U C T U R E D  S Y S T E M S  A N A LY S I S

• The use of graphics to specify software was an 
important technique of the 1970s. 

• Three techniques using graphics became particularly 
popular: 
• DeMarco [1978] 
• Gane and Sarsen [1979] 
• Yourdon and Constantine [1979] 

• Gane and Sarsen’s approach is presented here 
because their notation, currently, probably is the most 
widely used in the industry.



D ATA  F L O W  D I A G R A M  ( D F D )
• A diagram that represents system requirements as 

processes, external agents, data flows, and data 
stores. 

• Some will suggest that the DFD is “old school” and 
has no place in modern practice. That’s a view that 
excludes a potentially useful mode of representation 
at the analysis level. If it can help, use the DFD. 

• Information flow continuity must be maintained as 
each DFD level is refined. This means that input and 
output at one level must be the same as input and 
output at a refined level.



D I F F E R E N C E S  B E T W E E N  D F D  A N D  
F L O W C H A R T S

• Processes on DFDs can operate in parallel (at-the-
same-time) 
• Processes on flowcharts execute one at a time 

• DFDs show the flow of data through a system 
• Flowcharts show the flow of control (sequence and 

transfer of control) 
• Processes on a DFD can have dramatically different 

timing (daily, weekly, on demand) 
• Processes on flowcharts are part of a single program 

with consistent timing



D F D  S Y M B O L S  ( G A N E  A N D  S A R S E N  )



E V E N T  TA B L E  ( 1 )

• Information about each event in an event table

Event Trigger Source Activity Response Destination

Customer 
want to 

check item 
availability

Item inquery Customer
Look up item 

availability

Item 
availability 

detail
Customer



E V E N T  TA B L E  ( 2 )



D F D  A N D  L E V E L S  O F  A B S T R A C T I O N  ( 1 )

• Decomposition 
Any modeling technique that breaks the system into a 
hierarchical set of increasingly more detailed models 

• Context Diagram 
A DFD that summarized all processing activity within 
the system in a single process symbol



D F D  A N D  L E V E L S  O F  A B S T R A C T I O N  ( 2 )

• Decomposition – the act 
of breaking a system 
into sub-components. 
Each level of abstraction 
reveals more or less 
detail. 

• Decomposition Diagram 
- A tool used to depict 
the decomposition of a 
system. Also called 
hierarchy chart.



E V E N T- PA R T I T I O N E D  S Y S T E M  M O D E L  
( D I A G R A M  0 )

• Event-Partitioned System Model 
A DFD that models system requirements using a single 
process for each event in a system or subsystem



E X A M P L E  1 ( 1 ) :  D F D S



E X A M P L E  1 ( 2 ) :  D F D S



E VA L U AT I N G  D F D  Q U A L I T Y  ( 1 )

• Information Overload 
Difficulty in understanding that occurs when a reader 
receives too much information at one time. 

• Rule of 7 ± 2 
The rule of model design that items the number of 
model components or connections among 
components to no more than nine.



E VA L U AT I N G  D F D  Q U A L I T Y  ( 2 )

• Balancing 
Equivalence of data content between data flows 
entering and leaving a process and data flows entering 
and leaving a process decomposition DFD. 

• Black Hole 
A process or data store with a data input that is never 
used to produce a data output. 

• Miracle 
A process or data store with a data element that is 
created out of nothing.



C O M M O N  P R O C E S S  E R R O R S  O N  D F D S



D ATA  F L O W  PA C K E T  C O N C E P T



D ATA  F L O W S  T O  A N D  F R O M  D ATA  S T O R E S



I L L E G A L  D ATA  F L O W S



D O C U M E N TAT I O N  O F  D F D  C O M P O N E N T S



D E C I S I O N  TA B L E  &  D E C I S I O N  T R E E

• Decision Table 
A tabular representation of processing logic 
containing decision variables, decision variable values, 
and actions or formulas. 

• Decision Tree 
A graphical description of processes logic that uses 
lines organized like branches of a tree.



D ATA  F L O W  D E F I N I T I O N  ( 1 )

• Simply Listing Elements 
Customer_Name 
Customer_Address 
Credit_Card_Information 

• Algebraic Notation 
New_Order = Customer_Name + Customer_Address 
+ Credit_Card_Information + {Item_Number + 
Quantity} 



D ATA  F L O W  D E F I N I T I O N  ( 2 )
• Data Structure 

A specific arrangement of data attributes that define a single 
instance of a data flow. 

=	 Means “Consists of” or “is composed of” 

+	 Means “And” and designates sequence 

[...]	 Means “Only one of the attributes within the brackets 

 	may be present” – Designates selection. 

{...}	 Means that the attributes in the braces may occur many 
times for one instance of the data flow – Designates repetition. 

(...)	 Means the attribute(s) in the parentheses are optional –  

	 no value – for some instances of the data flow



E X A M P L E  2
DATA STRUCTURE 

ORDER = 

	 ORDER NUMBER + 

	 ORDER DATE + 

	 [ PERSONAL CUSTOMER NUMBER, 

	   CORPORATE ACCOUNT NUMBER] + 

	 SHIPPING ADDRESS=ADDRESS + 

	 (BILLING ADDRESS=ADDRESS) + 

	 1 {PRODUCT NUMBER + 

	      PRODUCT DESCRIPTION + 

	      QUANTITY ORDERED + 

	      PRODUCT PRICE + 

	      PRODUCT PRICE SOURCE + 

	      EXTENDED PRICE } N + 

	 SUM OF EXTENDED PRICES + 

	 PREPAID AMOUNT + 

	 (CREDIT CARD NUMBER+EXPIRATION DATE) 

	 (QUOTE NUMBER)

ADDRESS = 

	 (POST OFFICE BOX NUMBER) + 

	 STREET ADDRESS + 

	 CITY + 

	 [STATE, MUNICIPALITY] + 

	 (COUNTRY) + 

	 POSTAL CODE 



C R U D  M AT R I X
•  Acronym of CREATE, READ, UPDATE, and DELETE



T H E  R E P R E S E N TAT I O N  O F  A  D ATA B A S E  
S Y S T E M



D ATA B A S E  D E S I G N  A P P R O A C H



A S S I G N M E N T  3
• จาก Assignment 2 เรื่อง “ระบบจองห้อง” จงวิเคราะห์ระบบ

ดังกล่าวด้วย DFD โดยประกอบด้วย 
• Context Diagram 
• Diagram 0 
• Diagram 1 

• ออกแบบฐานข้อมูลสำหรับระบบจองห้อง (E-R Diagram)


