
Data flow diagrams 

 
A Data Flow Diagram (DFD) is a graphical technique used by systems analysts to show 

how data moves through an information system. I.e. from Input to the resulting output or 

useful information.   

 

Take note: A set of DFDs provides a logical model that shows what the system does, not 

how it does it 

 

DFD use four basic symbols representing:  

• Processes 

•  data flows 

•  data stores and  

• External entity.   

 

(Refer to Gane and Sarson symbols in your prescribed text book) 

 

Below is a brief of what each symbol in DFD represents; 

: 

Process – A process represents an activity or a function that is performed for some 

specific reason. It can be manual or computerized but ultimately each process should 

perform only one activity 

Processes can vary from simple to complex. 

A process receives input data and produces output. The output has different content 

or/and form 

The process contains business logic also called business rules that act on the inputs to 

convert them into output. 

The name of the process appears inside the tringle. The process name identifies a specific 

function and consist of a verb (and an adjective, if necessary) followed by a singular noun 

Examples include: CALCULATE STUDENT DP, VERIFY ORDER, and VERIFY 

CUSTOMER DETAILS 

 

Processing details are never shown on a DFD 

The document logic is documented in a process description NOT revealed in the process 

symbol. 

 

The following terms are commonly applied to processes 

 

• Black box- it’s a metaphor for a process or action that produces results in a non-

transparent or non-observable manner.  

A process symbols is referred to as a black box. The inputs, outputs and general 

function of the process is known whereas the underlying details and logic of the 

processes are hidden.  

• Spontaneous generation - refers to a process in a data flow diagram that has no 

inputs.  (Note this is not desirable when you construct a DFD. A process must 

have inputs and outputs)  



 

• Black hole - it’s a process that has input but has no output. (Note this is not 

desirable when you construct a DFD. A process must have inputs and outputs) 

 

 

• Grey hole- it’s a process that has at least one input and one output, but the input 

is insufficient to generate the output shown. (Note this is not desirable when you 

construct a DFD. Inputs should provide sufficient data to yield outputs) 

 

 

Data Flow –  A data flow is a flow of a piece of data moving from one part of system to 

another. It may represent a single data item or a set of data items  

The data flow does not show the detailed content. The details are included in the data 

dictionary. 

The data flow name consists of a singular noun and an adjective if needed.  

Example include: DEPOSIT, INVENTORY, STUDENT GRADE, CUSTOMERS 

A dataflow name may appear below, above or a alongside the line that represent data 

flow item 

A dataflow must at least have a process symbol on at least one end 

 

 

Data Store – a data store represents collection of data that the system stores and may be 

used later by one or more processes. 

The DFD does not show detailed contents of the data store, they are defined in the data 

dictionary 

The name of the data store appears between the lines of the symbol. 

A data store name is always in Plural consisting of a noun with or without an adjective. 

Example: STUDENTS, PURCHASE REQUISITIONS, PRODUCTS. 

A data store must be connected to a process with a data flow. 

A data store must have at least one incoming and one outgoing data flow 

 

External Entity – an external entity may be a person, organization, or system that is 

external to the system but interacts with it and may provide data (input) to the system  or 

may receive information (output) from the system. 

Entities are also called Terminators because they are either origin of data or final 

destination 

An entity that supply data to the system may be called a source 

An entity that receive data from the system may be referred to as a sink 

An entity name should be singular 

Each entity must be connected to a process by data flow 

 

 

 

 

 



Context Diagram  

A context diagram represents the first step in constructing a set of DFD’s for the system. 

It represents the highest-level overview of an information system that shows the system’s 

boundaries and scope 

It represents the system with a single process and then shows the external agents with  

Which the system interacts.   

Data flows are used to link the external entities with the process  

Data stores are not part of the context diagram because they are contained within the 

system and remain hidden until more detailed diagrams are created  

A context diagram is often assigned the name of the system and does not start with a verb 

as do other processes.   

 

By creating the context diagram first, the system analyst focuses on the outward 

communications and exchanges and later the inward communications and exchanges. 

 

After the context diagram is created the process is exploded to the next level to show the 

major processes in the system.  Depending upon the complexity of the system, each of 

these processes can also be exploded into their own process model.  The process of 

explosion continues until the goal of each process accomplishing a single function is 

reached.   

Because the context diagram is the highest level, the process in context diagram is 

designated Process 0 (zero). 

 

 

 

 

Diagram 0 (Zero) 

In order to show the details inside the context diagram (process zero), a DFD diagram 0 

(zero) is created. 

Diagram 0 is the DFD one level below the context diagram 

 

Diagram zero shows major processes, data flows, data stores hidden in the process zero 

of the context diagram. 

When the context diagram is expanded, it’s important to retain all the connections that 

flow into and out of process 0 

Depending on the system, diagram zero is expanded/exploded further to lower levels to 

reveal more processes, data stores and data flows 

This expansion goes on until a state is reached whereby a process consists of a single 

function that may not be exploded further.   

A process that consists of a single function is called a Primitive process. 

When a DFD is exploded to a lower level, the higher-level diagram is referred to as the 

parent diagram and the lower level diagram is referred to as the child diagram 

In order to accurately create lower level DFD, levelling and balancing techniques are 

used. 

 



(Refer to your prescribed book chapter 5 for detailed illustration on how to move from 

context diagram to diagram 0 and beyond) 

 

 

 

LEVELING 

It’s the process of drawing a series of increasingly detailed DFD until all primitive 

processes are identified. Other terms used for levelling are: exploding, portioning, or 

decomposition. The process begins with constructing a context diagram, followed by 

diagram 0 (zero). This is followed by creating lower level DFDs. 

Also, note the numbering of processes in the lower DFD with reference to the parent 

process in the higher DFD  

(Refer to chap 5 in your prescribed book for detailed illustrations ) 

 

 

 

BALANCING 

It’s the process that aims at maintaining consistency among set of DFD by ensuring that 

the total inputs and outputs of the parent DFD are maintained on the child DFD (refer 

page 194-196 prescribed book for illustrations) 

 

 

Some basic guidelines for drawing DFD  

. 

1. A process must have both data inflows and outflows. Name of the process appears 

inside the rectangle.  Process name identifies a specific function and consist of a 

verb (and an adjective, if necessary) followed by singular noun. 

Examples. STUDENT  

 

2. All data flows must be labeled with the precise data that is being exchanged. 

 

3. Each Process must have a unique name and a reference number.  Names should 

start with a verb and end with a descriptive noun with exceptional of a context 

diagram. 

 

 

4. Data flows are named as descriptive nouns. 

 

5. A data store must have at least one data inflow. 

 

 

6. A data flow cannot go between an external entity and a data store, but a process 

must be in between. 

 

7. Data flow lines must never cross 

 



 

 


