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DATA FLOW DIAGRAMS

Data Flow Diagramming is a means of representing a system at any level of detail with a graphic
network of symbols showing data flows, data stores, data processes, and data
sources/destinations.

A DFD usually comprises of four components. These four components can be represented by four
simple symbols. These symbols can be explained in detail as follows: External entities
(source/destination of data) are represented by squares; Processes (input-processing-output) are
represented by rectangles with rounded corners; Data Flows (physical or electronic data) are
represented by arrows; and finally, Data Stores (physical or electronic like XML files) are
represented by open-ended rectangles.

PURPOSE AND OBJECTIVE
The purpose of data flow diagrams is to provide a semantic bridge between users and systems
developers. The diagrams are:

e Graphical, eliminating thousands of words;

e Logical representations, modeling WHAT a system does, rather than physical models
showing HOW it does it;

e Hierarchical, showing systems at any level of detail; and

e Jargon less, allowing user understanding and reviewing.

The goal of data flow diagramming is to have a commonly understood model of a system. The
diagrams are the basis of structured systems analysis.

Data flow diagrams have the objective of avoiding the cost of:

e User/developer misunderstanding of a system, resulting in a need to redo systems or in
not using the system.

e Having to start documentation from scratch when the physical system changes since the
logical system, WHAT gets done, often remains the same when technology changes.

e Systems inefficiencies because a system gets "computerized" before it gets
"systematized".

e Being unable to evaluate system project boundaries or degree of automation, resulting in
a project of inappropriate scope.
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SYMBOLS

External Entity

———> Data Flow

| Data Store

FProcess

e The External Entity symbol represents sources of data to the system or destinations of
data from the system.

e The Data Flow symbol represents movement of data.

e The Data Store symbol represents data that is not moving (delayed data at rest).

e The Process symbol represents an activity that transforms or manipulates the data
(combines, reorders, converts, etc.).

e Any system can be represented at any level of detail by these four symbols.

EXTERNAL ENTITIES:

1. ARE NAMED WITH APPROPRIATE NAME.

CAN BE DUPLICATED, ONE OR MORE TIMES, ON THE DIAGRAM TO AVOID LINE CROSSING.

3. DETERMINE THE SYSTEM BOUNDARY. THEY ARE EXTERNAL TO THE SYSTEM BEING STUDIED. THEY ARE
OFTEN BEYOND THE AREA OF INFLUENCE OF THE DEVELOPER.

4. CAN REPRESENT ANOTHER SYSTEM OR SUBSYSTEM.

5. GO ON MARGINS/EDGES OF DATA FLOW DIAGRAM.
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DATA FLOWS:

1. ARE REPRESENTED WITH A LINE WITH AN ARROWHEAD ON ONE END. A FORK IN A DATA FLOW MEANS
THAT THE SAME DATA GOES TO TWO SEPARATE DESTINATIONS. THE SAME DATA COMING FROM
SEVERAL LOCATIONS CAN ALSO BE JOINED.

2. SHOULD ONLY REPRESENT DATA, NOT CONTROL.

ARE ALWAYS NAMED. NAME IS NOT TO INCLUDE THE WORD "DATA".

4. ARE REFERENCED BY A COMBINATION OF THE IDENTIFIERS OF THE CONSTRUCTS THAT THE DATA FLOW
CONNECTS.

w

DATA STORES:

1. ARE GENERIC FOR PHYSICAL FILES (INDEX CARDS, DESK DRAWERS, MAGNETIC DISK, MAGNETIC TAPE,
SHIRT POCKET, HUMAN MEMORY, ETC.)

2. ARE NAMED WITH AN APPROPRIATE NAME, NOT TO INCLUDE THE WORD "FILE", AND NUMBERED WITH
A NUMBER PRECEDED WITH A CAPITAL LETTER D

3. CAN BE DUPLICATED, ONE OR MORE TIMES, TO AVOID LINE CROSSING.

4. CAN SHOW TWO OR MORE SYSTEMS THAT SHARE A DATA STORE. THIS IS DONE BY ADDING A SOLID
STRIPE ON THE LEFT BOUNDARY. THIS CAN OCCUR IN THE CASE OF ONE SYSTEM UPDATING THE DATA
STORE, WHILE THE OTHER SYSTEM ONLY ACCESSES THE DATA. FOR EX AMPLE, THE DATA STORE COULD
BE A FREIGHT RATE BOOK THAT ONE SYSTEM BUILDS AND MAINTAINS, BUT IS USED BY THE
REPRESENTED SYSTEM.

5. ARE DETAILED IN THE DATA DICTIONARY OR WITH DATA DESCRIPTION DIAGRAMS.

PROCESSES:

1. SHOW DATA TRANSFORMATION OR CHANGE. DATA COMING INTO A PROCESS MUST BE "WORKED ON"
OR TRANSFORMED IN SOME WAY. THUS, ALL PROCESSES MUST HAVE INPUTS AND OUTPUTS. IN SOME
(RARE) CASES, DATA INPUTS OR OUTPUTS WILL ONLY BE SHOWN AT MORE DETAILED LEVELS OF THE
DIAGRAMS. EACH PROCESS IN ALWAYS "RUNNING" AND READY TO ACCEPT DATA.

2. ARE REPRESENTED BY A ROUNDED CORNER RECTANGLE

3. ARE NAMED WITH ONE CAREFULLY CHOSEN VERB AND AN OBJECT OF THE VERB. THERE IS NO SUBJECT.
NAME IS NOT TO INCLUDE THE WORD "PROCESS". EACH PROCESS SHOULD REPRESENT ONE FUNCTION
OR ACTION. IF THERE IS AN "AND" IN THE NAME, YOU LIKELY HAVE MORE THAN ONE FUNCTION (AND
PROCESS).

4. HAVE PHYSICAL LOCATION SHOWN ONLY FOR EXISTING PHYSICAL SYSTEMS OR A PHYSICAL DESIGN IS
BEING REPRESENTED.

5. ARE NUMBERED WITHIN THE DIAGRAM AS CONVENIENT. LEVELS OF DETAIL ARE SHOWN BY DECIMAL
NOTATION. FOR EXAMPLE, TOP LEVEL PROCESS WOULD BE PROCESS 14, NEXT LEVEL OF DETAIL
PROCESSES 14.1-14.4, AND NEXT LEVEL WITH PROCESSES 14.3.1-14.3.6.
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EXAMPLE

SCENARIO

Suppose you are given the details of a small mail order catalogue system that allows people to
shop from home. When a customer receives the catalogue and wants to buy something, they can
telephone, fax or email their order to the company. The company gets the order and sends the
goods and an invoice. When the customer receives the goods with a delivery note, they send
payment and receive a receipt for their payment. The first thing we must do is model the main
outputs and sources of data in the scenario above. Then we draw the system box and name the
system. Next we identify the information that is flowing to the system and from the system.

LeveL O DFD:
HERE 1S THE LEVEL O (ALSO KNOWN AS THE CONTEXT DIAGRAM) DFD FOR THE MAIL ORDER SYSTEM:
payment
_catalogue
i_‘\ —receipt P
/.‘. \ “I ,/' v \
Customer ; { Customer \1'
/ order \ /
t goods % \ 4
T il Mail Order System N o

I invoice

delivery note

You will see that the Customer (a source of information) has sent in an order.

e The system has sent out an invoice data flow, a delivery note data flow and goods ('goods'
is not information; it is shown as a double-headed arrow because it is a physical or
resource data flow).

e Payment comes in -i.e. a payment data flow is received, and a receipt data flow goes out
to the customer.
e (Catalogue goes out to the customer - this is also a physical data flow.

We now have a top-level view of the information flow in and out of the system.
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LEveL 1 DFD:

THE NEXT STAGE IS TO CREATE THE LEVEL 1 DATA FLOW DIAGRAM. THIS HIGHLIGHTS THE MAIN FUNCTIONS
CARRIED OUT BY THE SYSTEM. AS A RULE, WE TRY TO DESCRIBE THE SYSTEM USING BETWEEN TWO AND SEVEN
FUNCTIONS - TWO BEING A SIMPLE SYSTEM AND SEVEN BEING A COMPLICATED SYSTEM.

Some functions could be described in sentences like: Gets orders from customers and receives
payment when they are delivered.

Order Goods
» 1.1 | Office

Delivery note

Process orders

Invoice T

1.2 | Office
Catalogue Receipt

Payment processes

Payment

However, we are not quite finished with this diagram yet. There are certain rules we must
learn in order to ensure that we create a valid DFD. Here they are below - it is
recommended that you learn these well!

Rule 1 - Does each function have input and output?
Rule 2 - Does each function have all the information it needs in order to produce its output?

Rule 3 - If not, then what information does it need and where will it get that information
from?
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Applying these simple rules ensures a valid Data Flow Model. So let us apply these rules to
our Level 1 DFD.

Rule 1: Answer YES.

Rule 2: Function 1: YES - it does have all the information it needs. It only needs order
details to produce its output - invoice.

Function 2: NO - it does not have all the information it needs to produce its output
(receipt). So we must apply Rule 3 to Function 2.

Rule 3: Function 2 has payment details but it also needs order details so that it can match
up payment with order. So where will it get information from? We can see that Function 1
receives order details from the customer, so it must receive order details from Function 1.

How do we show this in our DFD? Well, we can assume that when orders enter the system
they are stored in the system for further use. We can assume that Function 1 stores order
details. This is shown on the below:

Order goods
1.1 | Office

Delivery note

Process orders

/“_\

Customer l Invoice Customer

S l\_// D1 | orders file

1.2 | Office
Catalogue Feceipt

Pavment processes

Payment

We have used the data store symbol to show the stored orders. Note that Function

1 creates the order data store and Function 2 reads the data store. Note also how important

it is to apply all the rules - if we only applied the main rule (i.e. all functions to input and
output), the diagram would have been incomplete.
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LEVEL 2 DFD:

WE NOW CREATE THE LEVEL 2 DATA FLOW DIAGRAMS. A POSSIBLE SOLUTION IS AS SHOWN BELOW. WE
DESCRIBE EACH FUNCTION USING TWO TO SEVEN SENTENCES. THESE SENTENCES THEN BECOME THE FUNCTION'S
PROCESSES. SINCE THIS IS A SIMPLE SYSTEM, WE WILL USE TWO PROCESSES FOR EACH FUNCTION:

Function 1 - Process Order 1. Receive order

2. Issue invoice and goods.

1. Receive payment

Function 2 - Process Payments
y 2. Issue receipt and catalogue

PROCESS ORDERS UPDATED DIAGRAM

21 LPx'oca'a: orders
D1 | Orders
2.1.1
Get order /‘
order 1
order - Delivery note
goods 212
Goods dispatch
invoice [ customer
PROCESS PAYMENTS UPDATED DIAGRAM WITH A DATA STORE
22 |Proce$ Payments
payment : D1 | orders
1]
22 1]
order
customer Get pavment
222 |
catalogue Issue customer
receipt/catalogue
receipt
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