
Process 
Modeling
ITS42104 Object-Oriented Analysis 
and Design
Lecture 4



Learning Outcomes

At the end of this lecture, students should be able to:
• logically model a system's processes using context diagrams and data flow 

diagrams (DFDs)
• understand the rules governing the data flow diagramming process
• decompose higher-level DFDs into lower-level diagrams
• utilize decision tables to represent the logic of choice in conditional statements
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Process Modeling
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Process Modeling
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Process modeling involves graphically representing the processes that capture, 
manipulate, store, and distribute data between a system and its environment and 
between components.
• utilize information gathered during requirements determination
• model processes and data structures

A process model
• can be used to further clarify the requirements definition and use cases
• is a graphical way of representing how a business system should operate
• can be used to document the as-is system or the to-be system, whether

computerized or not



Data Flow Diagrams (DFDs)
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A common form of a process model is a data flow diagram (DFD). 
• A data flow diagram (DFD) is a picture of the movement of data between 

external entities and the processes and data stores within a system
• Data flow diagramming is a technique that diagrams the business processes and 

the data that pass among them
• DFDs of current physical and logical process models enables analysts to 

understand current system



Data Flow Diagramming

DFDs of current physical and logical process models enables analysts to understand 
the current system.
• Logical process models describe processes without suggesting how they are 

conducted.
• Physical process models provide information that is needed to build the system.

DFDs of new logical system
• makes the uses of technology independent
• shows data flows, structure, and functional requirements of new system
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Data Flow Diagramming Mechanics

• Only 4 symbols are used
• Useful for depicting purely logical information flows
• DFDs that detail physical systems differ from system flowcharts which depict 

details of physical computing equipment
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Differences between Flowchart and DFD

8

Flowchart Data Flow Diagram (DFD)

Presents steps to complete a process Presents flow of data

Does not have any input from or output to external 
sources

Describes the path of data from external sources to 
internal stores or vice versa

Timing and process sequence is aptly shown Processing of data is taking place in a particular 
order/several processes are taken simultaneously
- not shown

Shows how to make a system function Defines functionality of a system

Used in designing processes Used to describe the path of data that will complete 
that process

Types of flowcharts: system flowchart, data flowchart, 
document flowchart, program flowchart

Types of DFDs: physical DFDs, logical DFDs



DFD Definition and Symbols

Process
• an activity or a function performed for some specific business reason
• can be manual or computerized
• should be named starting with a verb and ending with a noun (e.g., "Create shop work 

order")

Data Flow
• a single piece of data (e.g., Order ID) or logical collection of several pieces of information 

(e.g., new shop work order)
• should be named with a noun
• description lists exactly what data elements the flow contains 
• e.g., Order Details data flow would list customer information, order date, base model 

drone, and custom components included in the order as its data elements
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DFD Definition and Symbols

Data Store
• a collection of data that is stored in some way
• named with a noun and is assigned an identification number and a description
• must have ≥1 input data flow (or else they never contain any data) and ≥1 output data 

flow (Why store data if you never use it?)

External Entity
• a person, organization, organization unit, or system that is external to the system, but 

interacts with it (e.g., customer, clearinghouse, government organization, accounting 
system)

• Source/sink: external entity that is the origin or destination of data (outside the system)
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Context Diagram
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A context diagram is an overview of an organizational system that shows:
• the system boundaries
• external entities that interact with the system
• major information flows between the entities and the system
Note: only one process symbol, and no data stores shown

The context diagram is the first DFD in every business process.
• shows the overall business process as just one process and shows the data flows 

to and from external entities.



Context Diagram
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Context Diagram of Hoosier Burger's Food-Ordering System



Developing DFDs

Level-0 diagram (or Level-0 DFD) is a data flow 
diagram that represents a system's major 
processes, data flows, and data stores at a high 
level of detail.
• Processes are labeled 1.0, 2.0, etc. These will 

be decomposed into more primitive (lower-
level) DFDs.
• A key concept: balancing

• Ensuring that all information presented in a DFD at
one level is accurately represented in the next-level 
DFD.

• A process model has one and only one level-0 
DFD.
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Level-0 DFD of Hoosier Burger's Food-Ordering System



Data Flow Diagramming Rules

There are 2 DFD guidelines that apply:
• The inputs to a process are different from the outputs of that process.

• Processes' purpose is to transform inputs into outputs.

• Objects on a DFD have unique names; every process has a unique name.
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Using DFDs to Define Business Processes
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Business processes are too complex to be explained in one DFD.
• One important principle in process modeling with DFDs is the decomposition of 

the business process into a series of DFDs, each representing a lower level of 
detail.



Using DFDs to Define Business Processes
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Decomposition of DFDs

Functional decomposition is an iterative process of breaking a system description 
down into finer and finer detail.
• Creates a set of charts in which one process on a given chart is explained in 

greater detail on another chart.
• Continues until no subprocess can logically be broken down any further.

• Primitive DFD is the lowest level of a DFD.
• Level-1 diagram results from decomposition of Level-0 diagram.
• Level-𝒏 diagram is a DFD diagram that is the result of 𝑛 nested decompositions 

from a process on a Level-0 diagram.
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Level-1 DFD
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Level-1 diagram showing the decomposition of 
Process 4.0 from the Level-0 diagram for Hoosier 

Burger's food-ordering system

Level-1 DFD shows the subprocesses 
of one of the processes in the Level-0 
DFD.

This is a Level-1 DFD for Process 4.0.



Level-𝑛 DFD
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Processes are labeled 4.3.1, 4.3.2, etc. If this is 
the lowest level of the hierarchy, it is called a 
primitive DFD.

Level-2 diagram showing the decomposition of 
Process 4.3 from the level-1 diagram for Process 

4.0 for Hoosier Burger’s food-ordering system

Level-𝑛 DFD shows the subprocesses 
of one of the processes in the Level 
𝑛 − 1 DFD.

This is a Level-2 DFD for Process 4.3.



Balancing DFDs

Conservation Principle: conserve inputs and outputs to a process at the next level 
of decomposition
Balancing: conservation of inputs and outputs to a data flow diagram process when 
that process is decomposed to a lower level

Balanced means:
• number of inputs to lower level DFD equals number of inputs to associated 

process of higher-level DFD
• number of outputs to lower level DFD equals number of outputs to associated 

process of higher-level DFD
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Balancing DFDs
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An unbalanced set of data flow diagrams

(a) Context diagram

1 input
1 output

2 inputs
1 output

This is unbalanced because the 
process of the context diagram 
has only one input, but the Level-
0 diagram has 2 inputs.

Use Newton's Third Law! 
"For every action, there is an 
equal and opposite reaction."

1 input, 1 output
2 inputs, 2 outputs

⋮
𝑛 inputs, 𝑛 outputs



Four Different Types of DFDs

Current Physical
• Process labels identify technology (people 

or systems) used to process the data.
• Data flows and data stores identify actual 

name of the physical media.

Current Logical
• Physical aspects of system are removed as 

much as possible.
• Current system is reduced to data and 

processes that transform them.
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New Logical
• includes additional functions
• obsolete functions are removed
• inefficient data flows are reorganized

New Physical
• represents the physical implementation of 

the new system



Guidelines for Drawing DFDs

Completeness
• DFD must include all components necessary for system.
• Each component must be fully described in the project dictionary or CASE 

repository.
Consistency
• The extent to which information contained on one level of a set of nested DFDs is 

also included on other levels.
Timing
• Time is not represented well on DFDs.
• Best to draw DFDs as if the system has never started and will never stop.
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Guidelines for Drawing DFDs (cont'd)

Consistency
• Analyst should be expected to redraw the diagram several times before reaching 

the closest approximation to the system being modeled.
Primitive DFDs
• Lowest logical level of decomposition
• Decision has to be made when to stop decomposition
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Guidelines for Drawing DFDs (cont'd)

Rules for Stopping Decomposition
• when each process has been reduced to a single decision, calculation or database 

operation
• when each data store represents data about a single entity
• when the system user does not care to see any more detail
• when every data flow does not need to be split further to show that data are 

handled in various ways
• when you believe that you have shown each business form or transaction, online 

display and report as a single data flow
• when you believe that there is a separate process for each choice on all lowest-

level menu options
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Process Descriptions

The purpose of process descriptions is to explain what the process does and 
provide additional information that the DFD does not provide.

3 techniques are commonly used to describe more complex processing logic:
• Structured English
• Decision trees
• Decision tables
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Modeling Logic with Decision Tables

A decision table is a matrix representation of the logic of a decision which specifies 
the possible conditions for the decision and the resulting actions.
• best used for complicated decision logic
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Complete decision table for payroll system example



Modeling Logic with Decision Tables

• Condition stubs: part of a decision table that lists the conditions relevant to the 
decision
• Action stubs: part of a decision table that lists the actions that result for a given 

set of conditions
• Rules: part of a decision table that specifies which actions are to be followed for a 

given set of conditions
• Indifferent condition: in a decision table, a condition whose value does not affect 

which actions are taken for two or more rules
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Modeling Logic with Decision Tables

Procedure for Creating Decision Tables
• Name the condition and the values that each condition can assume.
• Name all possible actions that can occur.
• List all possible rules.
• Define the actions for each rule.
• Simplify the table.
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Reduced decision table for payroll system example



Summary

This lecture has covered the following:
• Process Modeling with Data Flow Diagrams (DFDs)
• Data Flow Diagramming Mechanics
• Using Data Flow Diagramming in the Analysis Process
• DFD Decomposition and Balancing Rules
• Modeling Logic with Decision Tables
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Source: https://imgs.xkcd.com/comics/flowchart.png
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