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Abstract. Object Oriented Design by Prototype Methodology (OODPM) integrates two known technologies: the object 
approach and the prototype concept. Object oriented methodology is used for internal system design, and prototype 
methodology is used for external system design. OODPM has certain benefits: in the planning and development phase, it 
reduces misunderstandings between the planner, the developer, and the user; some of the planning components can be 
used in the development process; software can be re-used, etc. The objective of this article is to describe how OODPM 
delineates enterprise needs, focussing on a new diagram that depicts the system in the way that the user perceives it in 
action. 

1. OODPM – In Brief 
 
In object oriented design, the object is the building block upon which the system is 
constructed. It comprises a method (the algorithm according to which the object operates), 
data that the object activates, and an area in which data is transferred between the object 
and other programs or objects [1] [2] [12]. While in OO design an object is a building 
block, at the same time objects do not exist (or behave) in isolation. Rather, they 
participate in actions together with other objects in order to satisfy some objective. Also, 
relationships between objects defined by relationship invariants define the stable properties 
of the system that should not be violated by those actions [8] [9]. 
 
Prototype methodology bases system planning and design upon the construction of a 
prototype, which is used to test, demonstrate, and evaluate the proposed system. Although 
there are several kinds of prototypes, they all allow the system to be perceived from the 
user’s point of view. Instead of relying on the user’s imagination, the prototype provides a 
tool that fully simulates the future system, thereby minimizing the risk of errors and 
misunderstandings [11].  
 
OODPM embodies an integration of these approaches. The system is planned by defining 
objects (as well as relationships and behavior), while the user interface (the graphical 
design) is presented by means of a prototype. This approach has been presented in several 
publications [4] [5] [6] [7].  A recent survey  of large software houses in Israel (not yet 
published), which examined the use of methodologies and tools in information systems 
development phases, found that 42% of the firms use UML methodology, 15% use 
OODPM [3], 12% use OMT, 10% use Mafteach [10], and 7% use Code & Yourdon. 
 
In the OODPM model, the activity (object) comprises six components (see Fig. 1):  



(a) The user interface - window/screen of the computer system, depicting the 
activity of the future system.  

(b) Verbal description of the process used by the activity (free text or pseudo-
code). If the process will be automated, this description must be explicit, 
integral, and unambiguous – in other words, pseudo-code. 

(c) Input data that will be entered into the window/screen of the information 
system.  

(d) Output of the computer system window/screen (for example, a computer 
record consisting of the input fields and additional data, such as a user ID, 
date, etc.).  

(e) Data format used in the activity.  
(f) System state (Common communication area for objects, for example, 

Response Code Table). 
 
Components (a), (b), (c), (e) and (f) are preconditions of the activity (they should be true 
before the activity can occur), and components (d) and (f) are postconditions of the activity 
(what should be true as an immediate result of the activity). 
 
In small IT systems, each sub-activity is an object. In mid-size and large IT systems, each 
sub-system has several objects, with each object comprised of the six OODPM 
components. 
 
2. Template for OODPM (Ver. 5) 
A template for the methodology has been developed to achieve the goal of planning an 
information system that gives the user the ability to influence his needs. The template 
includes 5 chapters that assist the system analysis to define the requirements of the future 
system with the user’s collaboration. The five chapters are: 1. Initiation And Introduction;   
2. Description of Existing System; 3. Feasibility Research; 4. Defining the New System;  
5. Designing the System.  The most important chapter in the user point of view is chapter 5 
since he gets from it the user interface of the future system as defined by the system 
analyst. 
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Fig. 1: Object Components in OODPM  



 
 
The template paragraphs are: 
 
2.1 Chapter On Initiation And Introduction 
The process of initiating the project; the central problem that led to the project; the 
initiator, referral to the analyst, etc. 

2.2 Chapter on Description of Existing System 
OOPDM focuses primarily on system planning, but also addresses the business 
specification stage. According to this approach, user needs to be implemented in the future 
system must be studied, but time must also be dedicated to studying the current situation in 
order to complete the requirements definition. Experience has shown that users tends to 
focus on those needs that have not been met by the current system, and tend to ignore the 
parts of the system that have met their needs. Without a stage to examine the current 
situation, only a partial definition of the requirements is likely to achieved. 

2.3 Chapter on Feasibility Research 
This chapter deals with the description of all alternatives that can be used to solve the 
problems as responses to requirements and problems from the previous chapter. 

2.4 Chapter on Defining the New System 
This chapter deals with the definition of the new system and, in practice, with its design. 

2.5 Chapter on Designing the System 
This chapter relates to designing the system, which is the last stage before programming. 

 
3. Advantages of Designing Information Systems with OODPM  
OODPM combines the SE (Software Engineering) method for developing information 
system with HCI (Human Computer Interaction) needs. Prototyping is a low-cost means of 
demonstrating the idea behind a design. A prototype can be easily modified, and the design 
evolves gradually to an optimal solution before the system is implemented. Prototyping 
offers savings in time and cost to develop something that can be tested with real users. 
Using the prototyping environment represents significant support for the usability of the 
prototyping effort. It can be expected to improve the quality of the systems developer, 
decrease the time and reduce the cost of software development, enhance the developer’s 
satisfaction and productivity, and in most ways makes software development a more 
delightful and exciting task. Using Prototype as a main part of the object definition is one 
of the major integrations of SE and HCI. The advantages of designing an information 
system with OODPM are: 
1. It creates greater understanding between the developer and the user. 
2. It improves the understanding between the designer and the developer. 
3. Part of the developing work is dictated by the design process 
4. The system is finely tuned to the user’s needs. 
5. It enables a reuse of the software, thereby economizing on organizational resources. 
6. Reusing proven software components improves the reliability of the system. 
7. It enables the creation of object-oriented systems in conventional programming 

languages. 
 
4. Utilizing OODPM to Characterize Enterprise Needs  
 
During the past few years, enterprise needs have routinely been characterized by defining 
the basic component of the methodology: the object. The actual properties were generated 
by the list of objects that were a part of the system. 



 
Structure charts (SC) were also used to help the planner define the central sub-systems, 
which contained the different objects. The primary benefit of a structure chart is that it is a 
fundamental preliminary tool to depict a general scheme of the system and define its 
components. Parenthetically, we highly recommend drawing a chart in freehand, which 
allows absolute freedom of activity, particularly in the initial stages of system design prior 
to final definition and completion.  
 
A structure chart is a “top-down” modular design tool. It is constructed of squares representing 
the different modules in the system, and lines that connect them. The lines represent the 
connection and ownership between activities and sub activities (as they are used in 
organization chart). A structure chart is convenient in the initial stages of system planning. 
The structure itself includes the central activities of the future system, with each activity 
divided into sub-activities. Each primary activity is marked by a sequential main number and 
the sub-activities are numbered as subparagraphs of their related primary activity. The 
ordering, from left to right, shows the execution order of the activities. A legible and clear 
structural chart usually includes 2 hierarchical levels. It is, of course, possible to present more 
details, but experience has shown that over-detailing detracts from the efficiency of the chart. 
 
The illustration (Fig. 2) depicts a salary calculation system (in this case, a batch system). The 
main activities identified in the system are: data verification, calculation, updates, and 
payment orders. Each primary activity branches out, as necessary, into several sub-activities. 
In the example, the data verification activity branches out into two sub-activities: extracting 
the data from the timesheet and entering it into the employee’s record.  
 
The calculation activity also has two sub-activities: summarizing the employee’s working 
hours and calculating hourly payment (multiplying the hourly value by the total hours, 
according to the different hourly rates). The two sub-activities of the updating activity are: 
filtering the data to be updated and entering it into the employee’s record. The last activity, 
 

Fig. 2: Structure Chart 

 Salary Calculation

Data 
Verification 

Payment 
Order 

UpdateCalculation 

Reading 
Log File 

Summarizing 
Total Hours 

Calculating 
Total 
Payment 
Hours 

Sorting 
Data For 
Update 

Writing Data 
To 
Employee's 
File 

Payment 
Order 

Check 
Printing 

Reading 
Employee’s 
File 

Salary Calculation System 

1.1 1.2

1

2.1 2.2

2

3.1 3.2

3

4.1 4.2

4



the payment order, is divided into generating a payment order, and printing a check. 
In an online system, clearly, the chart will appear somewhat different and will depict the 
primary activities according to the central functions of the system. For example, in a 
system that administers contacts with customers and vendors, the main activities will be: 
contact with vendors, contact with customers, recording orders, recording sales, etc. Each 
of the main activities branches out into sub-activities. For example, contacts with vendors 
branches out into: establishing a new vendor account, updating an existing vendor account, 
a search function to find a vendor according to various characteristics, etc. 
 
The structure chart, in effect, depicts the system in hierarchical format, with each branch of 
the diagram tracing its primary activities. 
 
The recently-developed “System Navigation Diagram” (SND) depicts the system’s 
structure from the point of view of the user who will operate it. It utilizes only five 
authorized symbols: a rectangle to denote system pages (system windows generated by 
JSP, ASP, HTML pages, etc.); a rectangle with a double band on top and bottom, which 
denotes a referral to an object external to the system (service application, an object from 
another system, etc.); a cylinder to denote a referral to a database function; a single-line 
arrow to represent relationships between subsequently executed steps in a process and a 
double-line arrow to represent relationships between external components to the system. 
 
The diagram in the illustration (Fig. 3) presents a schematic depiction of an information 
system as it will be perceived in the future by the user who will operate it. It contains a 
main navigation menu that includes the various system functions (for the most part, these 
are the various objects that characterize the organization’s enterprise needs).  
 
The diagram begins with a login window that leads to the navigation menu. The navigation 
menu leads to referrals to some of the objects. Selecting Menu X activates a function that 
refers to a database, and the result of this referral is displayed in a window that comprises 
output of Activity X. The Output X window enables activation of external object Y, and 
leads the user to a window that constitutes the output of Object Y. As we can see in the 
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diagram, the user may return from the object Y output window to the main navigation 
menu window. 
 
The diagram demonstrates the choices available to the user and the object that each choice 
will activate, and whether that object is an internal or an external system object. In 
addition, it displays the object’s output window (the results of activating the object) and 
the possible ways in which it can be employed. 
 
The main benefit of the system navigation diagram is that it provides the user with a clear 

and comprehensible view of the various system functions and the navigational path. 
 
The system navigation diagram, in effect, constitutes an intermediate stage prior to the 
implementation of a prototype that users will activate to obtain a direct and unobstructed 
impression of the system, even though it has not yet been developed and does not actually 
exist. 
 
The diagram allows users and planners to visualize the system at a relatively early stage of 
the planning process. This saves expensive planning and programming time. In addition, 
the system navigation diagram also allows greater insight into the organization’s enterprise 
needs and reinforces the tie between the user of the future system and its planner and 
developer. Fortifying the connection between the user and the planner at the earliest 
possible stage significantly increases the success rate of the future system. 
 
 
5. Using The System Navigation Diagram in A Live Project 
 
A new project utilizing Microsoft’s .net (dot net) technology, currently being developed at 
SHAAM, employs the new diagram. The project itself is computerization of the activities 
conducted by the bookkeeping unit of Israel’s income tax authority. The bookkeeping unit 
is a professional entity that audits bookkeeping of businesses to examine the level of 
compliance with relevant legislation.  
 
Characterizing the system yielded the following activities: selecting the population, preparing 
the audit, conducting the audit in the field, processing the findings, and organizing 
administrative tools (see the main menu of the navigation diagram, Fig. 4). 
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To illustrate a detailed navigation diagram, we present the audit preparation function (see 
detailed audit preparation diagram, Fig. 5). 
 
The activity begins with a request for a list of records to be audited. The list is generated 
through a general segmentation of the entire population of potential businesses slated for 
audit, based on various segmentation parameters such as the potential audit target’s 
economic sector, the income tax field office to which the business is assigned, etc. 
Various operations can be performed on the retrieved list: 
 
 
1) Retrieval of the income tax details of the potential audit target. 
2) Retrieval of the VAT details of the potential audit target. 

 
3) Retrieval of the business’ known addresses, so as to allow a decision as 

to which of the locations should be audited. This activity allows the 
updating of a previously-listed address or the addition of a new one (see 
Fig. 6a). 

4) Retrieval of information on previous audits conducted of the selected 
business, including details of the audits and findings (for example, whether 
the business kept its  

   books in compliance with the law, and if not – what defects were detected) 
(see Fig. 6b). 

 
6. Summary 
 
OODPM embodies several schemes to characterize the enterprise needs of future 

information systems. The basic planning scheme is a structure chart that constitutes a 
preliminary layout of the system. The second scheme is a depiction of the project  
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according to the OODPM, with the object divided into six components, and the third 
scheme presented in detail is a system navigation diagram. The system navigation diagram 
is intended to reinforce the connection between the planner and the user and between the 
planner and the programmer. It is a bridge leading from the structural chart to the 
prototype. In most cases, the structural chart is solely conceptual, while the prototype is a 
final picture of the product. The system navigation diagram thus serves as a means of 
connecting these two points and is intended to facilitate a greater understanding of the 
future system, for both the user and the planner. The navigation diagram allows a more 
precise prototype to be constructed, and as such it saves resources in the process  of 
creating the new information system. 
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