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ABSTRACT  

 

 Several methodologies have often been developed in response to new ideas about how 

to survive with the inherent complexity of software systems. Object oriented design 

methodology is one of the latest methodologies that brought about evolutionary systems. This 

paper adopts the standard object oriented modeling approach called Unified Modeling 

Language (UML). Disadvantages of manual systems are well known. In addition, there are 

many computerized systems that are not automatic. That is, they only help in keeping up-to-

date records of activities and processing. We proposed an object oriented models for 

Automatic Staff Promotion Management and Evaluation System of UsmanuDanfodiyo 

University, Sokoto. We first create Activity diagrams to show the overall flow of control in 

the system. And later create Sequence diagrams to describe how objects, or groups of objects, 

interact within the proposed system. 

 

Key words:object oriented model, UML, promotion system, activity diagram, sequence 

diagram. 
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INTRODUCTION 

Several software development methodologies have appeared over the last three decades. Such 

methodologies address some or all phases of the software life cycle ranging from requirements to 

maintenance. These methodologies have often been developed in response to new ideas about 

how to survive with the inherent complexity of software systems. Object oriented design 

methodology is one of the latest methodologies that brought about evolutionary systems. 

 

Though object-oriented programming has its origins in the 1970s, there were many explanations 

about what precisely the term object oriented intended? The term intended different things to 

different people because it had become very fashionable to describe any software system in 

terms of object- oriented concepts. To some, the concept of object was simply a new name for 

abstract data types; each object had its own private variables and local procedures, bringing 

about modularity and encapsulation. To others, classes and objects were a concrete form of type 
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theory; in this vision, each object is considered to be an element of a type which itself can be 

related through sub-type and super type relationships. 

 

With the introduction of object-oriented technology in the software development process a 

number of qualities were introduced that enable reuse [1]: 

 

PROBLEM-ORIENTATION 

The object-oriented models are described in terms of the problem domain. The seamlessness 

from analysis to programming makes it easier to communicate the models between the user and 

developer and thereby delivering a better software product. 

 

RESILIENCE TO EVOLUTION 

The processes in an application domain and the entities in the domain always change. Thus, a 

model that is structured around the entities is more stable to changes. 

 

DOMAIN ANALYSIS 

Object-oriented analysis is natural to extend to domain analysis. Domain analysis can be viewed 

as a broader and more extensive analysis that tries to capture the requirements of the complete 

problem domain including future requirements. 

 

The goal of this paper is to fully understand the problems in the present manual academic staff 

promotion management and evaluation system of UsmanuDanfodiyo University and all its 

implications for its potential users. We find/identify all things and concepts, i.e. objects, in the 

application domain, that are relevant for solving promotion and evaluation of academic staff 

problems. Using these objects, their properties and interrelationships, we then build an object-

oriented model of the problem domain. This abstract and simplified model of the problem 

domain will help us to better understand the actual problem and proposed an appropriate solution 

– an automatics promotion and evaluation system. Both activity diagram and sequence diagram 

were design to model the dynamic behavior of the proposed system. 

 

RELATED WORKS 

It is one of the main objectives of the software engineering discipline to support the complex, 

and hence error-prone software development task by offering appropriate sophisticated concepts, 

languages, techniques, and tools to all stakeholders involved.  Nowadays, the object-oriented 

paradigm has become the standard approach throughout the whole software development 

process. In particular, object-oriented languages like C++ or Java have become the de facto 

standard for programming. The same holds for the analysis and design phase within a software 

development process, where object-oriented modeling approaches are becoming more and more 

the standard ones. 

 

There have been so many researches in object oriented technology such as: Object-Oriented 

System Modeling with OMT [2], development of object oriented dataflow model [3], Conceptual 

modeling techniques to design and implement a sound and robust ORACLE environment [4], 

Object-oriented DBMS and beyond [5], A Framework for Migrating Procedural Code to Object-

Oriented Platforms [6], An Object-Oriented Architecture for the Simulation of Networks of 

Cargo Terminal Operations [7], An Object-Oriented Analysis and Design Methodology for 
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Security of Web Applications [8] and Design Recovery of Student Information Legacy System 

[9] – using UML based approach. 

 

METHODOLOGY 

Object orientation is the most frequently busy principle in software research and development at 

present-day. It covers several phases of the software life cycle, from implementation, through 

design to system analysis. In object orientation, object-oriented programming, which gives 

emphasis to implementation issues rather than the underlying designs and requirements of the 

system, is well known and well established. However, having identified that object orientation is 

more than just a programming paradigm, the emphasis in object-oriented technology has shifted 

to the earlier phases of the software development process. These phases include system analysis, 

system design and specification. The goal of these phases is to establish the models of systems 

based on object-oriented technology, and this kind of modeling paradigm is called object-

oriented modeling.   

 

Many Object Oriented Methodologies have been developed. Some of the popular object oriented 

methodologies are the ones proposed by Booch [10] - BOOCH, Coad and Yourdon [11, 12] – 

Object Oriented Analysis and Object Oriented Design respectively, Martin and Odell [13], 

Rumbaugh et al. [14] - Object Modeling Technique (OMT), Shlaer and Mellor [15] and Wirfs-

Brock et al. [16]. These researchers came together and form a standard called Unified Modeling 

Language [17]. 

 

The Unified Modeling Language (UML) is a general-purpose modeling language in the field of 

software engineering, which is designed to provide a standard way to visualize the design of a 

system[18]. In 1997 it was adopted as a standard by the Object Management Group (OMG), and 

has been managed by this organization ever since. In 2000 the Unified Modeling Language was 

also accepted by the International Organization for Standardization (ISO) as an approved ISO 

standard. Since then it has been periodically revised to cover the latest revision of UML [19]. 

 

It is important to distinguish between the UML model and the set of diagrams of a system. A 

diagram is a partial graphic representation of a system's model. The set of diagrams need not 

completely cover the model and deleting a diagram does not change the model. The model may 

also contain documentation that drives the model elements and diagrams (such as written use 

cases). 

 

UML diagrams represent two different views of a system mode[20]: 

 Static (or structural) view: emphasizes the static structure of the system using objects, 

attributes, operations and relationships. The structural view includes class diagrams and 

composite structure diagrams. 

 Dynamic (or behavioral) view: emphasizes the dynamic behavior of the system by showing 

collaborations among objects and changes to the internal states of objects. This view includes 

sequence diagrams, activity diagrams and state machine diagrams. 

In this paper we are going to develop a dynamic object oriented model view of staff automatic 

promotion management and evaluation system. Hence, activity diagram and sequence diagram 
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are the dynamic views of the automatic promotion management and evaluation system we are 

going to develop in this paper. 

OVERVIEW OF THE PROMOTION MANAGEMENT AND EVALUATION SYSTEM 

CURRENT SYSTEM 

The present promotion management and evaluation employs in UsmanuDanfodiyo University, 

Sokoto is a manual system. The academic staff upon eligible for promotion fills a promotion 

form and submits to his/her Head of Department. The H.O.D. set up departmental promotion 

committee confirm and assess the staff applying for the promotion base on the promotion 

guidelines.  

 

After the confirmation and assessment by the department, the forms are forwarded to the faculty. 

The Deans of faculty setup faculty promotion committee. This committee includes the dean and 

all the heads of departments and heads of units. This committee re-assess the forms to make the 

staff are due for the specified promotion. 

 

Lastly, the forms are taken to the University senate meeting for final approval. Staffs applying 

for readers and professors are taken for further assessment.  

 

PROPOSED SYSTEM 

Disadvantages of manual systems are well known. In addition, there are many computerized 

systems that are not automatic. That is, they only help in keeping up-to-date records of activities 

and processing. This proposed system is intended to be automatic system. 

 

This proposed system automatically indicates the eligible staffs from the staff database gather 

their promotion documents and evaluate each staff for the appropriate promotion. The system is 

going to be an online system  

 

In this proposed automatic staff promotion management and evaluation system each staff on 

appointment fill an online form to provide the system with their bio data, schools attended, 

qualifications, work experience, publications, seminars, conferences and  community works. 

 

Any time a staff makes publication, attended another school, get another qualifications, did 

seminar or attend a conference he/she update his/her database instantly.  These updated 

information are to be confirmed by the head of department. Once confirm by HOD they can be 

available for promotion management and evaluation. 

 

Once promotion month came, the lists of eligible staff are available for each HOD with their 

promotion assessments and evaluation. The departmental committee is just to confirm the 

assessments. Only assessments confirm by the departmental committee can appear for the faculty 

committee confirmation. Finally, the senate committee gives the final approval. 

 

Each staff can be view at any time his/her promotion history. The department as well can at any 

time view departmental promotion history. Likewise faculty and University in general can view 

promotion history. 
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PROPOSED SYSTEM ACTIVITY DIAGRAM 
Activity diagrams are graphical representations of workflows of stepwise activities and actions 

[21] with support for choice, iteration and concurrency. In the Unified Modeling Language, 

activity diagrams are intended to model both computational and organisational processes (i.e. 

workflow) [22][23]. A workflow is a set of business activities that are ordered according to a set 

of procedural rules to deliver a service. Activity diagrams show the overall flow of control. 

Activity diagram is basically a flow chart to represent the flow form one activity to another 

activity. The activity can be described as an operation of the system. 

 

Activity is a particular operation of the system. Activity diagrams are not only used for 

visualizing dynamic nature of a system but they are also used to construct the executable system 

by using forward and reverse engineering techniques. The only missing thing in activity diagram 

is the message part. 

 

CREATING ACTIVITY DIAGRAM 

An activity diagram's notation set is similar to that used in a statechart diagram. Like a statechart 

diagram, the activity diagram starts with a solid circle connected to the initial activity. The 

activity is modeled by drawing a rectangle with rounded edges, enclosing the activity's name. 

Activities can be connected to other activities through transition lines, or to decision points that 

connect to different activities guarded by conditions of the decision point. Activities that 

terminate the modeled process are connected to a termination point. 

 

Activity diagrams are mainly used as a flow chart consisting of activities performed by the 

system.  But activity diagram are not exactly a flow chart as they have some additional 

capabilities. These additional capabilities include branching, parallel flow, swimlane, etc. 

 

Before drawing an activity diagram we must have a clear understanding about the elements used 

in activity diagram. The main element of an activity diagram is the activity itself. An activity is a 

function performed by the system. After identifying the activities we need to understand how 

they are associated with constraints and conditions. 

 

So before drawing an activity diagram we should identify the following elements: 

 Activities 

 Association 

 Conditions 

 Constraints 

Once the above mentioned parameters are identified we need to make a mental layout of the 

entire flow. This mental layout is then transformed into an activity diagram. 

 

Taking automatic promotion management and evaluation system, nine activities are identified 

which are associated with conditions. One important point should be clearly understood that an 

activity diagram cannot be exactly matched with the code.  
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The activity diagram is made to understand the flow of activities and mainly used by the business 

users. 

The activity diagram is drawn with the nine main activities as shown in figure 5.1: 

 Add CV by staff 

 Update CV by staff 

 Confirm CV by HOD 

 Identify eligible staff by system 

 Assesse staff by system 

 Evaluate staff by system 

 Endorse assess staff by departmental committee 

 Endorse departments by faculty committee 

 Approve promotion by senate committee 

After adding CV condition confirm is performed to check if the CV details are fake or not fake. 

After the authentication of CV at the month of promotion eligible staff identification activity 

dispatch is performed. Also any time a staff wants to update his/her CV update CV activity is 

performed.   So, condition eligible is performed to identify the staff as eligible or not eligible. If 

eligible it will proceeds to assess and evaluate staff activity. After assess and evaluate staff 

activity endorse assess staff activity, endorse departments and approve promotion activities are 

performed. And approve promotion activity marked as the termination of the process. 

 

 
Figure 5.1: UML Activity Diagram for Automatic Promotion Management and Evaluation 

System 

 

PROPOSED SYSTEM SEQUENCE DIAGRAM 

Sequence diagrams describe how objects, or groups of objects, interact within a system [24]. 

Interacting objects can, for example, be classes, program components or real world instances 

such a staff who is add or update his/her CV. 

 



International Journal of Advanced Scientific and Technical Research                   Issue 4 volume 6, Nov. – Dec. 2014          

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 
 

R S. Publication, rspublicationhouse@gmail.com Page 73 
 

The sequence diagram is used primarily to show the interactions between objects in the 

sequential order. Much like the class diagram, developers typically think sequence diagrams 

were meant exclusively for them. However, an organization's business staff can find sequence 

diagrams useful to communicate how the business currently works by showing how various 

business objects interact. Besides documenting an organization's current affairs, a business - 

level sequence diagram can be used as a requirements document to communicate requirements 

for a future system implementation. During the requirements phase of a project, analysts can take 

use cases to the next level by providing a more formal level of refinement. When that occurs, use 

cases are often refined into one or more sequence diagrams. An organization's technical staff can 

find sequence diagrams useful in documenting how a future system should behave. During the 

design phase, architects and developers can use the diagram to force out the system's object 

interactions, thus fleshing out overall system design.  

 

A sequence diagram has two dimensions: the vertical dimension represents time and the 

horizontal dimension represents the objects participating in the interaction. Time flows from top 

to bottom. Objects (or classifier roles, more generally) are shown as vertical lines (called 

lifelines) and messages as horizontal arrows extending from a sender object to a receiver object. 

Spacing is irrelevant, that is, only the order of messages matters, not the distance between them.  

One of the primary uses of sequence diagrams is in the transition from requirements expressed as 

use cases to the next and more formal level of refinement. In addition to their use in designing 

new systems, sequence diagrams can be used to document how objects in an existing (legacy) 

system currently interact. This documentation is very useful when transitioning a system to 

another person or organization.  

 

CREATING SEQUENCE DIAGRAM 

The main purpose of a sequence diagram is to define event sequences that result in some desired 

outcome. The focus is less on messages themselves and more on the order in which messages 

occur; nevertheless, most sequence diagrams will communicate what messages are sent between 

a system's objects as well as the order in which they occur. The diagram conveys this 

information along the horizontal and vertical dimensions: the vertical dimension shows, top 

down, the time sequence of messages/calls as they occur, and the horizontal dimension shows, 

left to right, the object instances that the messages are sent to. 

 

LIFELINES 

When drawing a sequence diagram, lifeline notation elements are placed across the top of the 

diagram. Lifelines represent either roles or object instances that participate in the sequence being 

modeled. Lifelines are drawn as a box with a dashed line descending from the center of the 

bottom edge (Figure 6.1). The lifeline's name is placed inside the box.  

 

In our diagram shown in Figure 6.1, the lifeline represents an instance of the class Staff, whose 

instance name is promoStaff. Note that, here, the lifeline name is underlined. When an underline 

is used, it means that the lifeline represents a specific instance of a class in a sequence diagram, 

and not a particular kind of instance (i.e., a role). Instance names in sequence diagrams are 

underlined; roles names are not.  
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Our lifelines in Figure 6.1 are named objects, but not all lifelines represent named objects. 

Instead a lifeline can be used to represent an anonymous or unnamed instance. When modeling 

an unnamed instance on a sequence diagram, the lifeline's name follows the same pattern as a 

named instance; but instead of providing an instance name, that portion of the lifeline's name is 

left blank. Again referring to Figure 6.1, if the lifeline is representing an anonymous instance of 

the Student class, the lifeline would be: "Staff." Also, because sequence diagrams are used 

during the design phase of projects, it is completely legitimate to have an object whose type is 

unspecified: for example, "promoStaff." 

 

MESSAGES 

The first message of a sequence diagram always starts at the top and is typically located on the 

left side of the diagram for readability. Subsequent messages are then added to the diagram 

slightly lower than the previous message.  

 

To show an object (i.e., lifeline) sending a message to another object, we draw a line to the 

receiving object with a solid arrowhead (if a synchronous call operation) or with a stick 

arrowhead (if an asynchronous signal). The message/method name is placed above the arrowed 

line. The message that is being sent to the receiving object represents an operation/method that 

the receiving object's class implements. In the Figure 6.1, the promoStaff object makes a call to 

the system object which is an instance of the PromoSystem class. The promoStaff object is 

calling the system object's addCV method. The system object then calls the getEligibilty method 

with the argument of staffId on the eligSystem object, which is of the class type EligSystem. 

 

Besides just showing message calls on the sequence diagram, the Figure 6.1 diagram includes 

return messages. These return messages are optional; a return message is drawn as a dotted line 

with an open arrowhead back to the originating lifeline, and above this dotted line you place the 

return value from the operation. In Figure 6.1 the eligSystem object returns eligibleStaff to the 

system object when the getEligibility method is called. The assessSystem object returns 

assessmentReports when the getAssessment method is called. 

 

Again, the return messages are an optional part of a sequence diagram. The use of return 

messages depends on the level of detail/abstraction that is being modeled. Return messages are 

useful if finer detail is required; otherwise, the invocation message is sufficient. We like to 

include return messages whenever a value will be returned, because we find the extra details 

make a sequence diagram easier to read. 

 

GUARDS 

When modeling object interactions, there will be times when a condition must be met for a 

message to be sent to the object. Guards are used throughout UML diagrams to control flow. To 

draw a guard on a sequence diagram in we can placed the guard element above the message line 

being guarded and in front of the message name. An example of a fragment of a sequence 

diagram with a guard on the message can be getEligibility method. 

 

The guard can be the text "[dueYear>= waitingYears]." By having the guard on this message, the 

getEligibility message will only be sent if the promotion eligibility system returns a due year 

greater than or equal to of waiting years. 
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COMBINED FRAGMENTS (ALTERNATIVES, OPTIONS, AND LOOPS) 

In most sequence diagrams, however, guard is not sufficient to handle the logic required for a 

sequence being modeled. This lack of functionality was a problem in UML 1.x. UML 2 has 

addressed this problem by removing the "in-line" guard and adding a notation element called a 

Combined Fragment. A combined fragment is used to group sets of messages together to show 

conditional flow in a sequence diagram. The UML 2 specification identifies 11 interaction types 

for combined fragments. In our paper we are going to consider loops. 

 

LOOPS 

Occasionally you will need to model a repetitive sequence. In UML 2, modeling a repeating 

sequence has been improved with the addition of the loop combination fragment.  

 

The loop combination fragment is very similar in appearance to the option combination 

fragment. We draw a frame, and in the frame's namebox the text "loop" is placed. Inside the 

frame's content area the loop's guard is placed towards the top left corner, on top of a lifeline. 

Then the loop's sequence of messages is placed in the remainder of the frame's content area. In a 

loop, a guard can have two special conditions tested against in addition to the standard Boolean 

test. The special guard conditions are minimum iterations written as "minint = [the number]" 

(e.g., minint = 1") and maximum iterations written as "maxint = [the number]" (e.g., "maxint = 

5"). With a minimum iterations guard, the loop must execute at least the number of times 

indicated, whereas with a maximum iterations guard the number of loop executions cannot 

exceed the number. 

 

The loop shown in Figure 6.1 executes until the eligSystem object's getEligibilty message returns 

false. The loop in this sequence diagram uses a Boolean test to verify if the loop sequence should 

be run. To read this diagram, you start at the top, as normal. When you get to the loop 

combination fragment a test is done to see if the value getEligibility equals true. If the 

getEligibility value equals true, then the sequence goes into the loop fragment. You can then 

follow the messages in the loop as you would normally in a sequence diagram.  

 

CONCLUSION AND FUTURE WORKS 

Object orientation is the most frequently busy principle in software research and development at 

present-day. It covers several phases of the software life cycle, from implementation, through 

design to system analysis. In object orientation, object-oriented programming, which gives 

emphasis to implementation issues rather than the underlying designs and requirements of the 

system, is well known and well established. However, having identified that object orientation is 

more than just a programming paradigm, the emphasis in object-oriented technology has shifted 

to the earlier phases of the software development process. These phases include system analysis, 

system design and specification. The goal of these phases is to establish the models of systems 

based on object-oriented technology, and this kind of modeling paradigm is called object-

oriented modeling.   

 

We fully understand the problems in the present manual academic staff promotion management 

and evaluation system of UsmanuDanfodiyo University and all its implications for its potential 

users. We find/identify all things and concepts, i.e. objects, in the application domain, that are 
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relevant for solving promotion and evaluation of academic staff problems. Using these objects, 

their properties and interrelationships, we then build an object-oriented model of the problem 

domain. This abstract and simplified model of the problem domain will help us to better 

understand the actual problem and proposed an appropriate solution – an automatics promotion 

and evaluation system.   

 

 

 
Figure 6.1: UML Sequence Diagram for Automatic Promotion Management and Evaluation 

System 

 

 

We first create Activity diagrams to show the overall flow of control in the system. And later 

create Sequence diagrams to describe how objects, or groups of objects, interact within the 

proposed system. 
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We intended to verify and find the semantics of the proposed models. Also, we can used agent-

based methodologies to model the proposed system in other to compare object oriented model 

with agent-based models 
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