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QUESTION are the most common diagramming types used in this approach. In

What is the main logical difference between the agentic approach, the th? object-oriented approach the system is viewed as a collection of
object-oriented approach, and the business process approach? objects where data and processes are handled together. Use case, ac-

tivity, and class diagrams are the most common diagramming types
a) Their approach to functional requirements used in this approach.

b) Their approach to non-functional requirements The following ATM case study will outline the main differences be-

c) Their approach to system requirements tween the business process approach and the object-oriented ap-

) . roach.
d) Their approach to user requirements P

e) There i no difference In this case study, which describes the analysis and design of an ATM,

the requirements listed below are modeled by using bath the business
THE AGENTIC APPROACH, THE OBJECT-ORIENTED APPROACH, AND THE I it N St oI el S DR R E IS
BUSINESS PROCESS APPROACH

® Business Requirement
All of the agentic, the object-oriented, and business process approach-
es are methodologies used to understand the context of the business © User Requirements
problem or opportunity. In the business process approach the system is
viewed as a collection of processes where data and processes are han-
dled separately. Flowchart, workflow, and entity-relationship diagrams ® System Requirements

® Functional Requirements
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BUSINESS REQUIREMENT

In both approaches, the business requirement can be defined as follows:

,To provide automated banking services to customers without the
customer having to make a trip to the bank.”

USER REQUIREMENTS

User requirements are modeled as follows in both approaches:

Business Process Analysis | Object-Oriented Analysis

Cash Withdrawal
Balance Statements
Money Transfer

b

£ Makemoney

o transfers’
e —

Figure 1: Modeling user requirements in business analysis and object-oriented analysis

As seen in the figure above, while use case diagrams are used in
object-oriented analysis, simple language is used to describe the user
requirements in business process analysis. Another difference between
the two approaches is that the object-oriented approach is more user-
centric. For instance, in object-oriented analysis, “withdraw cash” is used
instead of “cash withdrawal'. Those two differences might be thought as
the main differences between the business process approach and the
object-oriented approach, but they are not; they are only the symbolic
differences between the two approaches.

FUNCTIONAL REQUIREMENTS

Now, the “cash withdrawal" user requirement will be analyzed in order to
show the difference between business process analysis and object-ori-
ented analysis in terms of functional requirements. Functional require-
ments are the steps to be executed in order to achieve a specific goal:
While business process analysis uses flowcharts to model thefunctional
requirements, object-oriented analysis uses activity diagrams, as shown
in the following:

Business Process Analysis: Object Oriented Analysis:
Cash Withdrawal Withdraw Cash

®

Customer nserts her card
and enters her pin nimber and enters her pin numiber

A

Customer sees the
Aavailable opticns (B 1B
menu and sclects
“withdraw cash”

Custames sees avallable

cash withdrawal options
arsd solects XX USD ag:
‘amount and confirms

1

J

Custoaner sees the
arvailable opthons in the
menu and sebects

“withdran cash®

Customer seos auailable
cash withdrawal options
and selects XXX USD as
s and eonlinms

Customer withd rws
A LISD

Figure 2: Modeling functional requirements in business process analysis and
object-oriented analysis
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Business Process Analysis:
What the system is supposed to do

Business Process Design:
How the system does what it is supposed to do

FR 1: Customer inserts her card SR 1.1: System verifies the card and pin
and enters her pin number number combination, if it is not a valid
combination then the customer is
informed and the process ends

SR 1.2: System displays list of
high-level options

So far, both approaches seem almost
identical, except for the minor differ- |
ences between the symbols used (e.g., FR2Z: Customer sees the available |
while the functional requirement is rep- ?m;zmm"“dmms |
resented by a rectangle in the business I
process approach, a rounded rectangle
is used in the object-oriented approach).

SR 2.1: System displays list of cash
withdrawal options

SR 3.1: System checks the account to
confirm whether funds are available, If
not available, then customer is informed
and the process ends

FR 3: Customer sees the available
SYSTEM REQUIREMENTS cash withdrawal options and selects
XXX USD as amount and confirms

While designing system requirements,
the focus should be shifted from “what
the system is supposed to do" to *how
the system does what it is supposed to
do’, indicating a shift from the analysis
phase to the design phase. The following
examples show how analysis and design
are integrated in each approach:

SR 3.2: System debits customer’s
account

SR 3.3: System dispenses cash

FR 4: Customer withdraws XXX USD

Figure 3: Business process analysis and design

As shown in the above table, in business process analysis and design,

Turn on
there are one or more corresponding system actions for each user ac- Car ignition switch » Lights

tion. Those system actions are then converted into system functions,

and then recursively decomposed into sub-functions until simple ele- Start

ments that can be directly represented using programming languages

are obtained. See the following functional decomposition as an example: E
Engine

h

Inlet valve

Open

Figure 5: Modeling of a car system in object-oriented design

In the object-oriented approach, objects are built from classes. A
class is an abstraction that statically captures the behavior of objects.
A class describes the state of objects in terms of attributes (data), and
@hmm“ @ — 29 behavior in terms of methods (functions and procedures). A class can

be regarded as the DNA of the corresponding object. Different from
the business pracess design approach, the object-oriented design ap-
proach handles data and functions together in one class.

@.ﬂsl’untﬁm 1.1

Figure 4: Functional decomposition of system actions in business process design

OBJECT-ORIENTED DESIGN s tame

Contrary to business process design, object-oriented design views the Attributes
system as a collection of objects. In the object-oriented design ap-

proach, functions are represented as types of collaborations between fpenlot

the objects that comprise the system as shown in the following exam-

ple design of a simple car system: Figure 6: Class diagram example
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set-Oriented
Vhat the | Object-Oriented Design: How the system does what it
*m is supposed | is supposed to do

Since the object-oriented approach models the de- 5y I-
sign by using objects instead of functions, the modeling th €0

of the design is completely different from that of the
business process approach.
‘ Customer inserts her card ATM Bank Account
OBJECT-ORIENTED ANALYSIS AND DESIGN snd enters her pin nwber 1 1
. L +InsertCard 3
The ATM case study further illustrates how design is in- ﬂf:::,,.nun ) *CheckAccount()
tegrated with analysis in an object-oriented approach. et B +VerlfyPin() #ebithccoian)
Assume that for the cash withdrawal user requirement, FRsm el geec *RequestCash()
the system requires the classes below in order to im- 8 l
plement customer actions: .
(uhml‘;l:dura:::l?ptlon; Lostomar
o ATM and selects X0 USD as
amaunt and confirms
® Bank
® Account Customer withdraws
XXX UsD

® Customer

By using the above classes, the system can be de-
signed and integrated with analysis as follows: Figure 7: Object-oriented analysis and design

As seen from the above model, it is not very clear how Customer ATM Bank Account

the integration between analysis and design is achieved. T
The answer lies within another diagram (called a sequence i
diagram) of the object-oriented approach. Sequence dia- |

grams are temporal representations of objects and their “—’D
interactions to describe one path (scenario) through a
use case. Sequence diagrams establish the connection '._’Z;.D& e PIN '
between the process flow and the objects — thus, the con-
nection between analysis and design. For example, the se-

quence diagram for the cash withdrawal user requirement
is as follows: /Figure 8/

3: verify PIN

The sequence diagram, clearly illustrates the integration
of process flow with objects, as well as the integration of
analysis and design.

So, the main difference between the business process
approach and the object-oriented approach is their ap-
proach to the system requirements and thus design.
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7: request cash

8: debit account

Figure 8: Sequence diagram for the cash withdrawal user requirement
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THE DIFFERENCE BETWEEN THE OBJECT-ORIENTED

APPROACH AND THE AGENTIC APPROACH ATM Agent Bank Agent Aggg?‘?t

Now, let's discuss the unique properties of the .

agentic approach. While the object-oriented and : .

approach differs due to its autonomous nature. ,—@— /’—\
Below is an illustration of the agentic approach )

agentic approaches share similarities, the agentic
applied to the system requirements of an ATM Customer

etz StUdy: /Figure g/ Figure 9: Agentic approach to design Agent
e Wy _!
Agents function similarly to objects in the ob- S
ject-oriented approach but are not strictly con- Obiject-oriented
fined to predefined definitions. Instead, their roles, A J Py Agentic Approach
goals, backstories, and guardrails are established, PP
allowing them to act autonomously. The following
is a comparison between the object-oriented and Encapsulation: Data (attributes) Autonomy: Agents act
agentic approaches: /Figure 10/ and behaviors (methods) are independently without direct

bundled into objects. external control,

Inheritance: Objects can inherit Goal-Oriented: Agents are
properties and behaviors from designed to achieve specific
other objects (classes). objectives.

Polymorphism: Objects can Perception & Action: Agents
take on different forms, allowing interact with their environment
for flexible code reuse. through sensors and actuators.

Decision-Making: Uses Al
techniques such as rule-based
reasoning, machine learning, or
reinforcement learning.

Message Passing: Objects
communicate with each other by
sending messages (method calls).

State-Oriented: Objects Multi- Agent Interaction: Agents
maintain state (data) that communicate and collaborate in
changes over time. distributed systems.

Figure 10: Comparison between object-oriented approach and the agentic approach

Object-Oriented

App I Agentic Approach

Objects encapsulating Autonomous agents
Core Concept data & behavior making decisions

Here are their key differences: /Figure 11/

3 h Explicit method calls and Autonomous agents
In conclusion, the key difference between the state changes making decisions

business process approach, the object-oriented
approach, and the agentic approach lies in how
they address system requirements and, conse-
quently, system design. Therefore, when designing
intelligent process automation (IPA), this should
be kept in mind.

Code reuse, modularity, Achieving intelligent
and maintainability behavior and adaptability

Objects interact via Achieving intelligent

Communication method calls behavior and adaptability

i it Agents make decisions
State Management z?y'e::.se':;'m:ﬂ:ﬁ:te bk based on internal and

environmental state

Figure 11: Key differences between object-oriented approach and agentic approach
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