
Data Flow Diagrams



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

 Know the difference between Context Diagrams, Level 0 

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

 Identify Problem

 Gather requirements

 Analyze & Model requirements

 Select architecture/COTS

 Design and implementation 

 Validation 

 Evolution



Context Diagrams Vs. DFD.
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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.



Diagram 0 example
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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
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Data Flow Consistency Problems

Unbalanced DFDs are caused by

 Differences in data flow content between a process and 

its decomposition

 Data outflows without corresponding inflows

 Data inflows without corresponding outflows
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Black Hole and Miracle

 black hole, i.e. a process with data input that is never used to 
produce data output. The following rules help to avoid the black 
holes:
 All data that flow into a process must flow out of the process or be 

used to generated data that flow out of the process

 Miracle - a process with a data output that is created out of nothing ( 
“miraculously appears”)

 All data that flow out of a process must have flowed into the 
process or have been generated from data that flowed into the 
process 
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Unnecessary Data Input: Black Hole
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Process with Impossible Data Output: a Miracle
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Process with Unnecessary Data Input
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Process with Impossible Data Output
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CorrectIncorrect

Simple DFD mistakes



Common DFD mistakes

http://www.google.ca/url?sa=i&rct=j&q=Correct+Incorrect+DFD+%22no+output%22&source=images&cd=&cad=rja&docid=Dn_0WLxhDiFJZM&tbnid=JwHux7L7vXDHTM:&ved=0CAUQjRw&url=http%3A%2F%2Ffaculty.babson.edu%2Fdewire%2FReadings%2Fdfdmistk.htm&ei=Xk4PUaHRHMHCqAGYr4DoBA&bvm=bv.41867550,d.aWM&psig=AFQjCNHjki9j7waGlAwlNU85EJX1vJebYA&ust=1360043985603842
http://www.google.ca/url?sa=i&rct=j&q=Correct+Incorrect+DFD+%22no+output%22&source=images&cd=&cad=rja&docid=Dn_0WLxhDiFJZM&tbnid=JwHux7L7vXDHTM:&ved=0CAUQjRw&url=http%3A%2F%2Ffaculty.babson.edu%2Fdewire%2FReadings%2Fdfdmistk.htm&ei=Xk4PUaHRHMHCqAGYr4DoBA&bvm=bv.41867550,d.aWM&psig=AFQjCNHjki9j7waGlAwlNU85EJX1vJebYA&ust=1360043985603842


CorrectIncorrect
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Typical errors that can occur in a data flow 

diagram

1
2

3

4

Double 
Arrow



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 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 
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. 
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Note that the context diagram is relatively simple



Drawing Diagram 0

 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 0

 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. 



Level 1



Level 1

 To correctly draw the data flow diagram, questions must 

be asked such as, "What information is needed to rent a 

video?" 

 A VIDEO RENTAL ITEM (which may be either a video cassette 

or a video game), 

 a PAYMENT, and 

 a CUSTOMER ID ( a rental card) are required from the 

CUSTOMER. 



Level 1

 The VIDEO RENTAL ITEM is used to find matching 

information about the video, such as the price and 

description. 

 The process creates a CASH TRANSACTION, that will 

eventually produce information about the total cash 

received. 

 The CUSTOMER RECORD is obtained and updated 

with the total amount of the rental. 

 A double-headed arrow indicates that the CUSTOMER 

RECORD is obtained from and replaced in the same file 

location. We should probably fix that.



Level 1

 the RENTAL RECEIPT and video are 

given to the CUSTOMER . 

 RENTAL INFORMATION such as the date and the item 

rented is produced for later use to generate 

MANAGEMENT REPORTS.

 The other processes are simpler, with less input and 

output. 

 Process 3, CHECK IN CUSTOMER VIDEO RETURN, updates 

the CUSTOMER data store indicating that items are no longer 

checked out. 

 New customers must be added to the CUSTOMER data store 

before a video may be checked out. 



Level 1

 Processes 2 and 4

produce useful 

information to manage 

the business and 

make decisions, such 

as 

 when to lower the price 

of videos that are in 

demand and 

 when to advertise to 

draw more customers, 

thereby increasing cash 

flow. 



Level 1

 Process 5, ADD NEW 

CUSTOMER, takes 

NEW CUSTOMER 

INFORMATION and 

issues the customer a 

VIDEO RENTAL 

CARD. 

 The card must be 

presented each time a 

customer wishes to 

check out a video.



Level 1

 Processes 6 and 7 

use CUSTOMER 

data store 

information to 

PRODUCE 

MONTHLY and 

YEARLY 

CUSTOEMR 

BONUS LETTERS. 



Level 1

 Notice that the names 

of the data flows 

going into and out of 

the processes are 

different, indicating 

that something has 

transformed input 

data to produce 

output. 

 All processes start 

with a verb such as 

RENT, PRODUCE, or 

ADD.



From Level 1 

to Level 2



Level 2



Level 2

 The input data 

flow VIDEO 

INFORMATION is 

connected only to 

the process GET 

VIDEO RECORD.

 The source of this 

input is a blank 

area on the 

drawing.  



Level 2

 This is incomplete 

interface flow 

matches the flow 

into process 1 on 1-

level diagram. The 

same is true for 

VIDEO RENTAL, 

PAYMENT, and 

CUSTOMER ID. 



Level 2

 In contrast, the flow 

NOT FOUND 

ERROR is not 

depicted in the 

parent process 

since an error line 

is considered a 

minor output.



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 to Physical Diagrams



DFD process

The progression of creating data flow diagrams is:

1. Create a logical data flow diagram of the current
system.

2. Next, add all the data and processes which must be 
present in the new system  a logical DFD for the new 
system.  

3. Finally, derive the physical DFD for the new system.



What goes into the Physical DFD?
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CRUD (Create, read, update and delete) matrix

Internet

Storefront: 
common 

activities



Response Table: Use cases -> DFDs



Response Table: Use cases -> DFDs



Response Table: Use cases -> DFDs



Response Table: Use cases -> DFDs



• 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). A and B



• Which of the following characteristics can be 
found on a physical data flow diagram?

• A). Temporary data stores and transaction files

• B). Specifying actual document and file names

• C). Showing how the business operates

• D). A and B

• E). B and C

Physical
•How the system will be implemented (or how the current system 
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)

Logical 
•How the business operates.
•Business activities. 
•Collections of data regardless of 
how the data are stored. 
•Show data stores representing 
permanent data collections.
•Show business controls.

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


