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Abstract 
In this thesis we have described the role of meetings in software development and 

their impact on process improvement. We have investigated some factors; which 

could be used to improve organization process e.g. strategic management, 

understanding of business and its processes, learning and evaluation of resources. A 

survey has been conducted with the help of a questionnaire to analyze the meeting 

practices in the small and medium scale software companies. A process model and a 

simulation have been designed to measure the impacts of meetings on the productivity 

of organizations which claim the utilization of agile process.  The designed model is 

an extension of Hamid & Madnick’s process model and the simulation is a newly 

developed web based application that performs meeting scheduling. The application is 

developed with the concept of Software As A Service (SAAS) by using the 

Framework Symfony and programming languages PHP and MySQL. 

 

 

 

 
 

 

 

 

 



vi 
 

 

 

 

 

Acknowledgement 
 

Many thanks to my supervisor Prof. KRISTIAN SANDAHL for his special guidance 

throughout this thesis project, from startup through conclusions and I am grateful for 

his support with the crux of his several years experience to shape up my thoughts into 

presentable format. I do appreciate his kindness, encouragement and professional 

expertise for completion of this task. I am also thankful to my senior colleagues who 

supported me throughout this work, especially Mr. Muhammad Rizwan for all the 

technical support in the framework Symfony. I would also like to say thanks to my 

friends Muhammad Ashan Rashool and Sohaib Ayyaz Qazi for the proofreading. I am 

also thankful to my parents for their support and prayers for encouraging during my 

entire studies. 

 

 

 

 

 

 

 

 

 

 



vii 
 

 

 

Table of Contents  

 
Abstract ...................................................................................................................................... v 

Acknowledgement ..................................................................................................................... vi 

List of Figures ......................................................................................................................... viii 

List of Tables ............................................................................................................................. ix 

1.0- Introduction ................................................................................................................... 1 

2.0- Objectives ...................................................................................................................... 5 

3.0- Theoretical Background ................................................................................................ 7 

4.0- Implemented Application ............................................................................................ 12 

5.0- Database and Assumptions .......................................................................................... 16 

6.0- Analysis ....................................................................................................................... 18 

6.1- Study Analysis ............................................................................................................. 18 

6.2- Survey Analysis ........................................................................................................... 36 

7.0- Conclusion ................................................................................................................... 42 

8.0- References ................................................................................................................... 44 

Appendix A (User Manual) ..................................................................................................... 45 

Abbreviations and Terminology .......................................................................................... 62 

Proportionality ................................................................................................................. 63 

Appendix B (Questionnaire).................................................................................................... 64 

Appendix C (Tools and Technology) ...................................................................................... 67 

Appendix D (Database Design) ............................................................................................... 68 



 

viii 
 

List of Figures 
  
Figure 1: Abstract View of Core Entities in Software Engineer ................................................. 4 

Figure 2: Objectives & Domain .................................................................................................. 6 

Figure 3: Software Development Constraints ........................................................................... 7 

Figure 4: Basic Idea of Hamid & Madnick Process Model ....................................................... 11 

Figure 5: Hybrid Technique of Process Modeling and Simulation .......................................... 13 

Figure 6: Extracted Model of Implementation ........................................................................ 15 

Figure 7: Meeting Details ........................................................................................................ 19 

Figure 8: Project Phase Meetings ............................................................................................ 20 

Figure 9: Traditional Curve ...................................................................................................... 20 

Figure 10: Agile Working Curve ............................................................................................... 21 

Figure 11: Employees in Each Meeting ................................................................................... 22 

Figure 12: Managers in Each Meeting ..................................................................................... 23 

Figure 13: Average Delay and Duration Relationship .............................................................. 32 

Figure 14: No. of Person vs Expected Delay Relationship ....................................................... 36 

Figure 15: Question-1's Graph ................................................................................................. 37 

Figure 16: Question-2's Graph ................................................................................................. 38 

Figure 17: Question-3's Graph ................................................................................................. 38 

Figure 18: Question-4's Graph ................................................................................................. 39 

Figure 19: Question-5's Graph ................................................................................................. 39 

Figure 20: Question-6's Graph ................................................................................................. 40 

Figure 21: Login Page............................................................................................................... 46 

Figure 22: Meeting Call Initialization ....................................................................................... 47 

Figure 23: Add Resources ........................................................................................................ 48 

Figure 24: Add Users ............................................................................................................... 49 

Figure 25: View Existing Departments .................................................................................... 50 

Figure 26: Add Department ..................................................................................................... 51 

Figure 27: View Designation .................................................................................................... 52 

Figure 28: Add New Designation into System ......................................................................... 52 

Figure 29: Add Teams .............................................................................................................. 54 

Figure 30: Insert Team Name .................................................................................................. 54 

Figure 31: Updated Teams ...................................................................................................... 55 

Figure 32: List of User in Team ................................................................................................ 56 

Figure 33: Managers Home Page ............................................................................................ 57 

Figure 34: Meeting Calls .......................................................................................................... 58 

Figure 35: Users Assignment ................................................................................................... 59 

Figure 36: Assign Users and Resources ................................................................................... 60 

Figure 37: List of Pending Meeting .......................................................................................... 61 

Figure 38: Minutes of Meeting ................................................................................................ 61 

Figure 39: Database Design ..................................................................................................... 68 

 



 

ix 
 

List of Tables  
 

Table 1: Simulation Results Table .......................................................................................... 28 

Table 2: Meetings with fix duration (2) and variation in no of people ................................... 29 

Table 3: Meetings with fix duration (1:40) and variation in no of people .............................. 29 

Table 4: Meetings with fix duration (1:00) and variation in no of people .............................. 30 

Table 5: Meetings with fix duration (0:40) and variation in no of people .............................. 30 

Table 6: Meetings with fix duration (0:20) and variation in no of people .............................. 31 

Table 7: Meetings with average fix no of people (6) and average delay and variable duration

 .............................................................................................................................................. 31 

Table 8: Meetings with Fix no of people (7) and variation in duration ................................... 33 

Table 9: Meetings with Fix no of people (6) and variation in duration ................................... 33 

Table 10: Meetings with Fix no of people (5) and variation in duration ................................. 34 

Table 11: Meetings with Fix no of people (4) and variation in duration ................................. 35 

Table 12: Meetings with Fix no of people (3) and variation in duration ................................. 35 

Table 13: Meetings of various no of people for average fix duration (1 hour) ....................... 35 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 



 

1 
 

1.0- Introduction  

 

 

Software processes are the basic building blocks in software industry. Software 

processes are the best utility for technology, all kinds of resources, knowledge, 

experience, actions, projects and development activities. Different kinds of objectives 

are achieved with the help of software processes, which mainly include quality 

product, timeliness, cost effectiveness and customer satisfaction.  A variety of 

processes is available in the market these days. A short list of processes is below  

 Rapid Application Model 

 Waterfall Model 

 Iterative & Incremental Model 

 Spiral Model 

 Code and Fix Model 

 Capability Maturity Model 

 Prototype Model 

 V Model 

 Rational Unified Model 

 Extreme Programming 

 Scrum 

 Lean Software Development 

 Crystal 

 Feature Driven Development 

 Dynamic System Development Model 

 Agile Unified Model 

The selection of an appropriate process for any organization or for a specific project 

depends on the requirements of the project and availability of the organization’s 

resources, for example competences, time, cost and size of the organization etc. 
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These processes are divided into different categories but we describe two main 

categorizes, one is the process development model and the other is the process 

management model. Process management models are like an umbrella covering the 

process development models to make the project successful.   

Software Processes provide the benefits such as quality, time management, better 

work flow, quantified capabilities, utilizing the abilities and experiences in effective 

to managers.   

Software processes are a set of activities and their interdependences, used for the 

development of a software system. These activities are performed by a certain group 

of people which are structured in a specific organizational hierarchy according to their 

roles and responsibilities. These people use technical and conceptual tools to 

accomplish software processes activities such as designing, development, testing etc 

[1]. Software Process Management is a well known field under which all the activities 

of software development are taken place, software process management provides a 

platform to accomplish software development activities using software engineering 

techniques.  

Investigations and/or improvements in software process management can be done 

with the help of soft process modeling and software process simulation. Software 

process modeling is an area that defines the development of software development 

process models. Software processes are defined as “an abstract representation of the 

architecture, design or definition of the software process” [3].  

The software process simulation is an extended field of software processes and 

software process modeling. Software simulation is used as a tool for analysis and 

effectiveness of process model in different environments with certain parameters 

(inputs) [5].   

Process models and their simulations are effective tools for the process improvement. 

Our aim is to analyze the role of meetings in process improvement. Organized and 

preplanned meetings have well defined agenda, these meetings are targeted towards 

specific goals and there are predefined steps to complete meeting and compile the 
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future processing. An organizer (moderator) controls the directions of the meeting and 

is responsible for the environment of the meeting [7]. Although the defined contents 

are the part of every meeting, meetings which are held in Software Development Life 

Cycle (SDLC) are different in nature and these may be managerial, technical, semi-

managerial or semi technical (examples are given in analysis section). There might 

also some coffee meetings and customer meetings. Initialization of meetings, inputs, 

outputs and planning for the next meeting are important factors which may affect 

Software Development Life Cycle and planning of Software Development Life Cycle. 

It is understood that meetings are not only the evolutions of previous planning but 

also the decision points for future planning. If all is going well then no improvements 

are required but if there are critical issues then we have to improve the current 

process.  

Process improvement is always dependent on the maturity of the specific process; the 

more mature the process is the fewer improvements will be required. Software 

process improvement is an activity which identifies the current state of the process 

and helps to improve the process if required. There is a relationship between the 

software development process, the software management process and the software 

process improvement. These entities are highly coupled with each other to ensure 

good product quality and return on investment, because all these activities are 

interconnected with each other, one activity is dependent on the other activities. These 

three areas are playing a vital role in the quality and cost management of the product. 

The relationship between these three entities also helps to mature the existing process 

after getting feedback from each other. Sometimes these entities play a role of 

supporting elements for the other entities, like: - the software development process is 

controlled by software process management while software process improvement 

repossesses in the feedback of software process management. In the same way 

software process improvement has enough influence on software development 

process. The relationship between these concepts is as follow  
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Figure 1: Abstract View of Core Entities in Software Engineer 

This thesis work is an attempt of process improvement with the help of meetings. We 

have developed an application that stores all the records of the meetings which were 

organized in past and also planned for future. Based upon those records we can see 

the utilization and availability of resources, particularly human resources. The 

application also contains a history of decisions, taken in past for specific issues. The 

application is intelligent enough to schedule upcoming meetings upon the availability 

of people. Evaluation of all these features is very helpful for the process 

improvement. The application is specifically based on a simulation model that was 

presented in 1991 by Hamid [2]. We have conducted a survey to support the analysis 

of current trends of meetings, schedule mechanism and outcome of those meetings. It 

was observed that some of the meetings were beneficent with some good outcomes 

while there were a few stealing of time and resources.   

The division of the thesis work flow is as: we have presented objectives of thesis in 

section 2. The section 3 contains the theoretical background. We have presented 

model of the implementation in section 4. There is special section (5) of database and 

assumptions. Section 6 contains the analysis studies, this section is divided into two 

sections, one is study analysis presented in subsection 6.1 and other one is survey 

study presented in subsection 6.2. After analysis conclusion is presented in section 7. 

Then there are appendixes of user manual (appendix A), Questionnaire in appendix B, 

Tools and technology in appendix C and at the end there is appendix D which 

contains database design. 

Organizations use different models for process improvement but our model is simple 

and cost effective for process improvement. We want to utilize the meeting in a dual 

way by fulfilling the current purpose of the meetings and also keeping track record of 
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meetings so that the information can be utilized in future. Our proposed solution is to 

maintain the records of meetings online, utilize them in future and predict new 

schedules; the accuracy of prediction depends on the reliability of data in database. 
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2.0- Objectives  
 

 

The main objective of the thesis is to analyze the impact of the meetings on process 

improvement. Meetings are an important factor for the planning, analysis and decision 

making in any organization but scheduling of these meetings on proper time is also 

hectic in reference to time management and organization. In the same way record 

keeping is also an important activity but to retrieve the specific minutes from the 

bunch of manual records is a very time consuming job as well.  Management of this 

record electronically is comparatively much easier, manageable and useful in term of 

productivity monitoring, past decision and future scheduling.  Main objectives of the 

thesis are:   

 Process Improvement with existing information and evaluation of meetings  

 Online system for meeting scheduling  

 Graphical representation of information e.g. people, meetings, resources   

In the first part of the thesis we have tried to sum up the processes management 

advancements with certain theorems and hypothesis. We also tried to involve industry 

reviews in this activity and to share their experiences and remarks regarding the 

dynamic behaviors of software processes. We tried to procure the answers of the 

following questions in the light of this analysis   

 Are doing a lot of meetings in routine work effective?  

 Are fewer meetings with more outcomes effective?   

 Do these meetings affect the productivity of the organization?  

The following diagram is presenting the objectives and domain of thesis work. 
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Meetings in Software Development 

Keep Track 

Meetings

Technical Meetings

Process Improvement 

Simulation Investigating Real Practices 

 

Figure 2: Objectives & Domain 

This diagram presents an abstract view of the whole thesis. Process improvement is 

the main objective that is achieved by maintaining the meetings records, 

implementation of simulations and an industrial survey.  The title of the thesis 

“Impact of Meetings in Software Development” reflects the core concept of effective 

online meeting management system and its vital role in the process improvement. 

Simulation is the part of this project which helps to organize meetings, keep their 

record and predict schedules in the near future with optimal utilization of different 

recourses and time slots.  
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3.0- Theoretical Background   

 

 

In 1992 a new field, known as software process improvement was introduced in 

software engineering. The aim of this development was to formalize the real practices 

according to the rate of success and possibilities to improve the current process. 

Primary purpose of software process improvement was to deal with the quality of 

product, customer satisfaction and to achieve market goals. On the other hand it was 

also stabilizing the organization by managing the resources, people and processes. 

There are number of process models available in the market to implement software 

process improvement in the organization and make the processes mature. [1].  

The approach of the thesis was software process modeling and simulation. The 

phenomena of software process modeling and simulation were introduced first by the 

Abdel Hamid in 1991 [2]. A software process is a well structured and organized 

arrangement of the constraints like staff, Budget, Market Current Trends, Time, 

Technology, Schedules and Customer Satisfaction.  

 

Figure 3: Software Development Constraints 

These constraints maintain direct relation in software development activities and 

managed by different strategies that organizations adopt. Management of these 

constraints is known as software process management and it is evaluated again and 

again to minimize the risk factor associated with software development activities. 

Software process management provides the basic building blocks for the management 

of resources, technology and expertise.  This phenomenon has lead the experts to a 
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new era of research for software development and software process improvement. 

With the help of software process management not only the quality of the software 

has been improved but the cost is also decreased and organizations have found 

modern ways of resource management and software development management [6].  

We have started our work with the seed information provided in the process model of 

Hamid & Madnick. This model is an abstract definition of process model and 

simulation. The crux of the analysis of this model that we should clearly define the 

objectives of the model supposed to be constructed according to the requirement, 

while process model and it’s simulation is the next step. Hamid & Madnick have 

defined some abstract objectives for the processes listed as follow [6],  

 Strategic Management  

 Planning  

 Control & Operational Management  

 Process improvement and Technology Adoption  

 Understanding  

 Training and Learning  

Strategic Management describes that how and when the work should be distributed 

across the sites or should be centralized at single location. It also provides the idea 

that whether it is good to build the software in-house or outsourced it. Simulation of 

strategic management helps the managers in decision making for example to which 

extend the commercial off the shelf components should be utilized and integrated. 

Then we have some other issues which are addressed with strategic management like 

what will be the long term impact of this type of management in the areas of software 

development life cycle e.g., hiring practices, training policies, software process 

improvement initiatives.[6] 

Simulations also support planning, that is to analyze what we have planned how the 

objectives can be achieved.  For simulation we are keeping record of our data and 

analyzing in different times so managers may be able for the better planning of 

future.[6]  
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Simulation helps for better control in management issues and operational 

management. With the help of simulation, managers can track the project based upon 

the available parameters e.g. actual status, estimated status, date to date resources 

consumption etc. Managers can identify what is going wrong and what should be 

done to make things good. [6] 

Simulation plays a vital role for process improvement. Simulation helps to analyze 

good and bad things for our projects and processes for example go/ no go on any 

specific proposal and prioritization of multiple proposals. It guides us in decision 

making that what should be part of the process to improve the productivity of the 

process. Simulation used as a tool to define and follow certain standards. Simulation 

also sets guidelines for the selection of tools and technology in real implementation.  

Simulation also increases the understanding of managers with current projects and 

processes in the way like process flow i.e., sequencing, parallelism, flow of work and 

products. This is useful to identify the issues in process flow. [6]   

With the help of Process simulation we can analyze that which sort of expertise we 

should need for the implementation. If the company has that expertise, that’s good, 

otherwise with the help of simulation it is easy to determine which sort of training 

sessions should be conducted to achieve a specific level of expertise for 

implementation.   

Further objectives can be derived from these abstract objectives. After defining the 

objective, the next step is to define the purpose of the model according to the 

requirements and size of the organization. Purpose of the model can be defined with 

the help of following parameters [6] 

 Model Scope  

 Result Variables  

 Process Abstraction  

The purpose of the model is actually the definition of the model for a specific process 

itself. If the process manager or the concerned person is able to have a well defined 
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model scope and define the abstraction of the process then a good model can be 

designed and simulated.  

Result variables are used to answer the questions used to define the scope of model. 

These variables are dependent on the questions and scope of model. These variables 

define the result of the question. Usually the following elements are used for result 

variables effort/ cost, cycle time, defect level, staffing requirement over time, staff 

utilization rate, cost and benefit or Return on Investment (ROI), throughput and 

productivity, product backlogs. [6]   

The process abstraction defines all the elements of the process; with the help of these 

elements depth of the process can be determined. Process abstraction includes key 

activities and tasks, primary objects, vital resources and dependencies. Process 

abstraction is dependent on what is going to be simulated. [6]  

We have to define which simulation approach we will follow, and which tools or 

languages we will use for the simulation. There are various approaches listed as 

follow [6] 

 State Based Process Model  

 General Discrete Event Simulation 

 System Dynamics  

 Rule based Languages  

 Queuing Model  

 Project Management  

 Scheduling Approaches 

The state based process models represent the multi-perspective graphical 

representation, this representation defines the detailed relationship of all the entities of 

the model, their functionality and dependency. Kellner’s in 1991 as used this 

technique to define modeling for management, planning and control [6].  

Madachy defined another technique in 1994 to achieve the objective of process 

modeling known as general discrete event simulation. Madachy has used this 

technique to analyze the formal inspection. He had analyzed the variation in cost of 
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inspection, schedule and quality in different phases of development life cycle. This 

technique defines the interrelated flow of tasks, errors and personal throughout in the 

inspection [6].        

In 1996 Raffo’s focused on measuring the system dynamics for process simulation. 

Raffos justified that efficient analysis of system dynamics provide support in process 

improvement [6].      

Rule based languages are used to simulate the process models during the software 

development.  Rule based languages are used where simulation is required for 

understanding and trainings [6].  

Queuing models are used to minimize the cost of the business by analyzing the 

queuing behavior of the process.  

Project management techniques are used to clearly define the objectives of the process 

modeling, designing and evaluation of the models with simulation.  

Scheduling approaches uses artificial intelligence for modeling and simulating 

organizational processes [8].   

We have selected this model because it defines a structured and systematic approach, 

if we try to define this model with simple diagram than it looks like 

 

Figure 4: Basic Idea of Hamid & Madnick Process Model 

We have used an extension of this model for our studies and implementation. 
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4.0- Implemented Application    

 

 

We have developed an application for managing meetings of an organization online 

and measure the utilization of the resources, this application can also be used for 

simulation of meetings. We have also tried to measure the productivity of employees 

based on meetings. The idea revolves around the agile process Scrum. There are 

number of meetings in an organization. We have tried to develop an application 

structure with necessary input parameters to initialize the meeting, circulating this 

meeting call towards concerned person and their response for the call. If the 

concerned persons are available in the meeting then the meeting will be conducted 

otherwise a message will be sent to initiator that on provided inputs this meeting 

could not be conducted.  

We have tried to cover the majority of meetings scenarios those could be used in a 

small to medium scale software house. We want that with the help of this simulation 

organizations can improve their strategic management, it will also enable the 

management persons to understand the current project progress, and finally the 

management will be able to analyze what trainings are required to improve the 

efficiency of the process and work productivity. 

Our primary objective is process improvement, for that we have selected three factors 

from the model defined in figure 5 like strategic management, understanding and 

learning. Our implementation will be helpful to take certain decisions like hiring 

practices, training policies, software process improvement.  

Our second objective is that the managers can understand the current working 

scenarios and make corrections or improvements if required in the current process 

with the help of this simulation.  The focus of the objective is the project manager and 

software developer so that they can better understand and evaluate the work they have 

done, estimate the deadlines and manage the resources intelligently. Understanding 

and trainings are the supporting factors to strategic management.   
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Figure 5: Hybrid Technique of Process Modeling and Simulation 
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The figure (5) is made with the help of research paper “Software Process Simulation 

Model: Why, What, How”. We have made a diagram based upon this knowledge so 

that we can utilize this information into our implementation. In-fact this model is an 

extend form of the model, presented in 1991 by Abdel Hamid and Madnick [6].  

The figure 6 is an extracted model from the figure 5. This model defines the domain 

and modules of the implemented work. We selected process improvement for the 

objective of software process modeling, but there are few derived objects, like 

understanding with the existing processes, strategic management and learning. After 

defining the objectives of our model we have defined the purpose of the model. We 

have defined this model to analyze the impact of meetings in process improvement.  

For this we have defined the scope of the organizations for which this work is 

intended, this study is targeted towards small scale companies. There are several input 

numbers and numeric data about employees, departments and their meeting schedules. 

The outputs of the system are graphs and predicted dates for next available time for 

meeting. After defining the model we have implemented the simulation. For 

simulation we have selected two techniques one is project management and the other 

is scheduling. The final outcomes of the simulations are deterministic. Simulation is 

based upon hypothetical data and could be accomplished on realistic data as well.   
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Figure 6: Extracted Model of Implementation 
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5.0- Database and Assumptions  
 

For the simulation we have populated database according to our personal experience 

and few assumptions, to populate the database first we define an organization 

structure in the database, this organizational structure is based upon the knowledge 

and experience acquired in the course TDDC88 which contains a Software 

Engineering project.  

We have conducted a survey and gathered information about how a software house 

conducts meetings. With the help of the questionnaire we also come to know different 

of meetings and multiple roles of the persons. We also come to know tools and 

techniques companies are using for conducting meetings. To populate the database we 

have used information gathered from questionnaire like phase meeting (e.g. Analysis 

phase, designing phase, development phase etc).  

The database is organized based upon department hierarchy, all the employees are 

categorized into two departments, one is Research and Development Department and 

other is Product and Sale Department.  

We have also used features for meetings types like meetings of cross functional 

teams, intra-departmental meetings and meetings between departments. To start a 

simulation first we have to create a project and then we have to define some phases of 

that project. In every phase meetings can be scheduled. But the system will take care 

of conflicts in meetings between all projects and phases.  

For meeting initialization we have used our previous experience, and SCRUM 

knowledge, so is a mixed approach. There are few predefined meetings like Sprint 

meetings, iteration meetings, review meetings, some short meetings, and customer 

meetings. But as in real life anybody (constraint based) can initialize meeting, select 

the respondents and wait for their call either they are available or not.    

We have few assumptions for the meeting initialization as well, only the manager 

(Head Of Department, Team lead) can initialize the meeting. If an employee that is 

not a manager wants a meeting he/she will send the meeting request to the manager 
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and manager will initialize the meeting. We have defined this assumption to avoid the 

conflict between the meetings calls, this assumption is also useful to control the size 

of database. Because if every person is initializing a meeting then in a worst case 

scenario it might be possible that two persons are initiating same meeting. The system 

will give some sort of error on this type of meeting initialization, but this is not yet 

implemented.     

We have assumed that the current database structure is for small to medium scale 

Software Company (in term number of employees). We have done this simulation 

with 48 employees. We have assumed different meetings as they are required in 

different phases of project.  
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6.0- Analysis  
 

 

We have completed our analysis into two ways, one from our implementation and 

second with the help of a questionnaire. So we have given the name to the first part as 

study analysis and the second is survey analysis.  

The purpose of the analysis is to analyze the objectives that we have defined above in 

the beginning and also to get some realistic facts from the industry.   

6.1- Study Analysis 

Our objectives for this implementation were to develop a system which can help the 

management of the organization for the strategic management, understanding and 

learning.  We have plotted some graphs from the data that we have entered into the 

system so that we can analyze, either current way of data management is effective or 

not.   

In the system we have different graphs that are giving some indications for the better 

management and planning. For example a manager can view the productivity of each 

of his team members, productivity in the sense that a particular member has attended 

how many meetings, and how many average hours he/she has spent in the meeting. 

This will help the manager to analyze the working behavior of that particular 

employee. For example either employee are happy to manage meetings or feel any 

hurdles, either any training session is required for employees. These graphs are also 

helpful to make sure that employees are happy, and feel comfortable to attend the 

meetings. The purpose of this presentation (graphs) is better understanding with 

current meetings practices and to increase communication between all the working 

units of the organization and keeping track of all the updates. Below is an example of 

a working graph of an employee.   
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Figure 7: Meeting Details 

This graph is representing meetings’ details for a particular team member that how 

many meetings he/she has attended in each month, it is also representing that in which 

month maximum number of the meetings had been attended. With the help of this 

graph we can further get more details from database for example this employee likes 

to have short meetings maybe about 30 minutes per meeting. 

This was an individual evaluation, as we described earlier that we have made the 

option of projects, and at any single time there may be several projects, and we have 

to manage them. We have created several projects for analysis in the application, as 

we know that there are several phases in each project so with our implementation we 

can see that in which phase how many meetings have been attended, which phases are 

completed and which are remaining. Below is an example of the graph of meetings 

per phase. 
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Figure 8: Project Phase Meetings 

This might be helpful for the planning to equalize the work load in all the working 

unit of software development. History has showed that if too much calendar time has 

been taken for pre-study, feasibility, and designing, where there is very limited time 

span left for implementation, that also affects the testing procedure, and at the end the 

project might be unable to produce a quality product on time. After discussions we 

come to know that we should try to expand the parabolic curve for whole software 

development rather than making it a narrow curve like in traditional work. If we are 

able to expand the parabolic curve then we will able to manage our resources, time 

and quality of the product. In the traditional way the parabolic curve looks like  

 

Figure 9: Traditional Curve 
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If we follow an agile process and try to manage our resources well, evaluate process 

after short intervals and follow a well define work break down structure then the 

cover might be looks like this  

Y-
Ax

is

Time

Co
st

 

Figure 10: Agile Working Curve 

The curve in figure 10 is smooth which represents that almost all of the activities have 

taken equal time for software development and there was no extra burden in any 

activity. The graph in figure 9 indicates that there was extra burden and limited time 

in the middle of the software development (might be that was development phase).  

The important thing is how to maintain these curves; one solution is to evaluate your 

processes after short interval of time, have meetings and discussions, so this graph 

might be helpful for this objective.  So this is relevant with strategic management. 

Now the second thing is to understand the behavior of employees; what they feel 

about these procedures or process, are they ready for challenges. To analyze this we 

have calculated that for a specific meeting in a project how many members have 

attended the meeting. We can calculate this from total meetings for any specific 

project. Below is the graph showing these facts.  
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Figure 11: Employees in Each Meeting 

Number 0, 1, 2 …. At x axis is representation of the name of the meetings and at the 

top of each meeting we can see the total number of employees who attended that 

specific meeting.  

Our system also calculates that for a specific meeting how many managers were there 

in the meeting, with the help of this we can analyze the role of managers for meetings 

and see the impact of productivity. With the help of this we can also evaluate that if 

there are more managers, then how much time will it take for next meeting. There 

might be a scenario where there are fewer managers in a meeting, than we have to see 

when the next meeting will be scheduled. With the help of this calculation we can 

analyze the outcomes of meetings based upon the number of managers. We are not 

defining the rules but with the help of this system we can analyze the patterns that 

might be helpful in many projects. Once we identified the patterns, then these patterns 

can be refined and used for further development in the process management. Below is 

the graph that represents the number of managers in a meeting.  
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Figure 12: Managers in Each Meeting 

With the help of our system we can also see the resource utilization that which 

resources are demanded more frequently so management can make sure their 

availability and prepare backup for them.  

We have done several trials (rounds) on the system to analyze that how time much it 

takes to fix a new meeting if we are increasing or decreasing the number of people in 

the meeting (purpose of these trials was to analyze the delay and people relationship), 

or change the combination of the people or changing the duration of the meeting. A 

trial is defined based on these parameters. For this we have divided employees 

(people) into sets.  

We have populated our database by assigning different/ same timeslots to every 

employee of the team in database and then do the following exercise  

SET-1: {M1, M2, A1, A2, D1, D2, T1}   

Set 1 for Next Meeting Schedule 
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M stands for manager, A for analyst, D for developer and T for Tester respectively. 

Their calendars and the structure of the meetings represent typical behavious of our 

target organizations.    

The manager M1 wants to organize a meeting on 1
st
 November 2011 at 11:00 to 

02:00, and now the system will verify that either rest of members selected for meeting 

are available at that time or not. Unfortunately the system told us that at some given 

time this meeting can’t be scheduled because Manager M1 and Developer D1 and D2 

are already booked for this timing.  The system told us that the next meeting with this 

specific set of people is possible on 3
rd

 November 2011 at 14:10. But if we can reduce 

the set with conflicting people we can make this meeting on the same date as 1
st
 

November 2011 at 11:00, then the new set will be like that  

SET-2: {M1, A1, A2, T1}  Drived Set from Set-1 

We can try it in different ways by managing the sets with different combinations for 

example  

{M1, M2, M3, A1} 

{M1, M2, A1, A2} 

{M1, M2, M3, D1} 

{M1, M2, M3, T1} 

The above mentioned sets give us long intervals for next meeting, as we can see in 

each set that every set contain higher number of managers and they have busy 

schedule as well. By applying different combinations of employees in these set we 

can get information that these meetings (containing different sets of employees) are 

either managerial or technical, we can also get some indication that either these 

meetings belong to the beginning phase of project, in the middle of the project or  in 

the end of the project. On the other hand if we have set like  

 {M1, D1, D2, D3} 

{M1, A1, A2, A3} 

{M1, T1, T2, T3} 
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{M1, A1, D1, T1} 

We can determine (by analyzing combination of employee) that these types of 

meetings will be more technical rather than managerial but still the probability they 

have less time to fix next meeting.   

We take an example, let say we want to arrange a meeting with 8 people with 

different combination where we have 3 managers, 1 analyst, 1 architect, 2 Developer 

and 1 Tester. We suppose that we want to fix a meeting of 2 hours on 25
th

 of 

November 2011 at 10:00, unfortunately our system is telling us that one of the 

managers is not available on this date and the next expected date and time for this 

combination of people might be  8
th

 December 2011 at 2:00 pm. The combination set 

is as follow  

{M1, M2, M3, A1, Ar1, D1, D2, T1}  

Our system also tells us that this conflict is because of M2, A1, and D2.  

If we skip these persons then we have meeting on the same day and same time on 25
th

 

November 2011 at 10:00 am.  

Now we have calculated the on which day these persons can meet and system tells us 

that these persons can meet at 1
st
 December 2011.  

When we have tried to fix meeting between the sub set {M2, A1, D2} we come to 

know that M2 has busy schedule and if you skip M2 then A1 and D2 can meet on 28
th

 

of November 2011. Agenda of meeting for all these people is to make a decision for 

feasibility study of a new project P1. So if we organized a hierarchal meeting keeping 

in mind that the system is maintaining all the records on meetings and an Original 

Meeting Mt1 is divided into 3 sub meetings and hierarchy is controlled according to 

the availability of team members. 
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Now Meeting at level 1 could be possible on 25
th

 of November 2011. Meeting at level 

2 could be managed at 28
th

 of November 2011. We assume that a report of meetings 

those would be occurred at level -3 and level -2 will be prepared and the persons at 

level 1 can review them and make a contribution for decision  

This meeting could be scheduled on 3
rd

 of December 2011 at 3:00 pm contain 7 

peoples in the meeting with no conflict and with the delay of 8 days. On the other 

hand if we manage all the people then the picture would look like  
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This meeting will be occurred at 8
th

 December 2011 that is a 13 days delay.  

Now we can see that if 8 people want to meet then 10 days are required to schedule a 

meeting from the expected date, this means with the delay of 10 days, and if 2 people 

want to meet then the delay is of 3 days and if 3 people want to meet than the delay is 

of 6 days. All these calculations are based on assumptions upon which we have 

populated our database.   

Set-1 :{M1, M2, M3, M4, A1, A2, Ar1, D1} expected delay is 18 days  

Set-2 :{M1, M2, M3, A1, Ar1, D1} expected delay is 15 days  

Set-3 :{M1, M2, A1, Ar1, D1, D2} expected delay is 7 days 

Set-4 :{M1, A1, D1, D2, T1} expected delay is 4 days  

Set-5 :{M1, D1, D2, D3, T1, T2} expected delay is 3 days  

Set-6 :{M1, M2, D1, D2, D3} expected delay is 0 days 

Set-7 :{M1, A1, Ar1, D1, D2, D3, T1} expected delay is 4 days  

Set-8 :{D1, D2, D3, T1, T2} expected delay is 3 days  

 

 

 

 

 

M1 M2 M3 A1 Ar1 D1 D2 
T1 
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Based upon the information from the system there is a table  

Meeting No No. of Persons 

in a Meeting  

Delay  Type of 

Meeting  

Category 

Mt1 8 18 Pre-study + 

Customer 

Managerial+ 

Customer   

Mt2 6 15 Requirement 

capturing  

Sami- 

Managerial  

Mt3 6 7 Development  Technical  

Mt4 5 4 Development + 

Testing 

Technical  

Mt5 6 3 Development  Technical  

Mt6 5 0 Development Technical  

Mt7 7 4 Customer 

Demo 

Sami 

Managerial 

+ Customer  

M8 5 3 Testing  Technical 
Table 1: Simulation Results Table 

Delay in any Meeting depends upon the combination of participants and their 

schedule. If we have all the developers like in Meeting Mt6 we have 0 delays for that 

meeting.  

If system is unable to fix a meeting at a given time then it is sure that we have to face 

some delay, delay is dependent on different factors like the duration of the meeting 

and the number of people. We know that travel time is the part of total duration of the 

meeting so total duration is the sum of duration of the meeting and travel time. The 

delay will be proportional (because we have analyzed that if total duration is 

increasing then delay is also increasing and if total duration is decreasing then delay is 

also decreasing) to the total duration. We get duration of the meeting and if there is 

travel time involved we add that time as well into the duration for the persons 

travelling. In this ways we get the total duration of the meeting and the specific 

resources (like human) will be involved for that specific duration. In figure 13 we will 

see this relationship.   

Delay is also proportional to the number of participants in a meeting and combination 

of participants. Since calendar and schedule vary from person to person it becomes 

more difficult to minimize delay in case of more number of people. Meetings are 

organized in every phase of projects therefore it is necessary to analyze the calendar 
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of every participant, the possibility of congestion in the meeting schedule might be 

much more in the middle of project as compare to the beginning. Delay will come 

either due to large duration of meeting or due to maximum no. of people with busy 

schedule. Let’s take an example with fixed duration and variation in the number of 

people to analyze the delay of a meeting.   

Trial No.  No. of 

Persons in a 

Meeting 

Delay 

(days) 

Duration 

(hours) 

1 8 18 2 

2 6 15 2 

3 6 7 2 

4 5 4 2 

5 6 3 2 

6 5 0 2 

7 7 4 2 

8 5 3 2 
Table 2: Meetings with fix duration (2) and variation in no of people 

Average delay = (18+15+7+4+3+4+3)/8 

            =   54 / 8 

            =   6.75 

Average People = 6 

Trial No. No. of 

Persons in a 

Meeting 

Expected 

Delay 

(days) 

Duration 

(hours) 

1 8 18 1:40 

2 6 9 1:40 

3 6 6 1:40 

4 5 0 1:40 

5 6 6 1:40 

6 5 0 1:40 

7 7 2 1:40 

8 5 2 1:40 
Table 3: Meetings with fix duration (1:40) and variation in no of people 

Average delay = (18+9+6+0+6+0+2+2)/8 

            =   43 / 8 
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            =   5.37 

Average People = 6 

Trial No. No. of 

Persons in a 

Meeting 

Expected 

Delay 

(days) 

Duration 

(hours) 

1 8 10 1:00 

2 6 6 1:00 

3 6 6 1:00 

4 5 0 1:00 

5 6 4 1:00 

6 5 0 1:00 

7 7 2 1:00 

8 5 0 1:00 
Table 4: Meetings with fix duration (1:00) and variation in no of people 

Average delay = (13+8+6+0+4+0+2+0)/8 

            =   30/ 8 

            =   3.75 

Average People = 6 

Trial No. No. of 

Persons in a 

Meeting 

Expected 

Delay 

(days) 

Duration 

(hours) 

1 8 7 0:40 

2 6 4 0:40 

3 6 5 0:40 

4 5 0 0:40 

5 6 2 0:40 

6 5 0 0:40 

7 7 2 0:40 

8 5 0 0:40 
Table 5: Meetings with fix duration (0:40) and variation in no of people 

Average delay = (7+4+5+0+2+0+2+0)/8 

            =   20/ 8 

            =   2.75 

Average People = 6 



Analysis 

31 
 

Trial No. No. of 

Persons in a 

Meeting 

Expected 

Delay 

(days) 

Duration 

(hours) 

1 8 3 0:20 

2 6 2 0:20 

3 6 3 0:20 

4 5 0 0:20 

5 6 2 0:20 

6 5 0 0:20 

7 7 2 0:20 

8 5 0 0:20 
Table 6: Meetings with fix duration (0:20) and variation in no of people 

Average delay = (3+2+3+0+2+0+2+0)/8 

            =   12/ 8 

            =   1.5 

Average People = 6 

Trial No. Average 

Delay 

Duration 

(hours) 

1 6.75 2.00 

2 5.37 1:40 

3 3.75 1:00 

4 2.75 0:40 

5 1.5 0:20 

Table 7: Meetings with average fix no of people (6) and average delay and variable duration  

The following graph (figure 13) represents a relationship between the delay and 

duration of the meeting; it shows that if the duration of the meeting is a big interval 

then the delay might be larger, and if the interval of the meeting is smaller than the 

delay might be lesser. To calculate the average delay we have taken 8 trials with 

different number of people, added the delay if each trial and divide it with 8. For each 

set of trials the duration was fixed but it was varying between sets.      
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Figure 13: Average Delay and Duration Relationship 

The above graph describes the relationship between average delay and the 

fixed duration of the meeting. We can observe that meetings with higher 

duration cause more delay. On the other hand meetings with smaller duration 

cause less delay and are easy to schedule. This graph is bit linear but the 

relationship might be not linear because it all depends on the schedule of the 

people and size of organization. If we have huge delay one solution is that we 

can reduce the duration of the meeting, and the other solution is that we can 

change the no. of people or combination of people involved in the meeting. 

The following scenario is the description of this solution.    
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Scenario-2 

In this scenario eight (8) trails has been taken, with the fix number of persons 

in the meeting and also all the trails were repeated for different duration of 

meetings.  

Trial No. No. of 

Persons in a 

Meeting 

Expected 

Delay 

(days) 

Duration 

(hours) 

1 7 18 2 

2 7 14 1:40 

3 7 13 1:30 

4 7 11 1:20 

5 7 09 1:05 

6 7 07 0:40 

7 7 05 0:30 

8 7 04 0:20 
Table 8: Meetings with Fix no of people (7) and variation in duration 

Average delay = (18+14+13+11+09+07+05+04)/8 

  =   81/8 

  =   10.12 

Average Duration= (2+1.4+1.3+1.2+1.05+.4+.3+.2)/8 

  =   .98 hrs (1 hr) 

Trial No. No. of 

Persons in a 

Meeting 

Expected 

Delay 

(days) 

Duration 

(hours) 

1 6 18 2 

2 6 12 1:40 

3 6 10 1:30 

4 6 10 1:20 

5 6 09 1:05 

6 6 07 0:40 

7 6 03 0:30 

8 6 02 0:20 
Table 9: Meetings with Fix no of people (6) and variation in duration 
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Average delay = (18+12+10+11+09+07+03+02)/8 

  =   72/8 

  =   9.0 

Average Duration= (2+1.4+1.3+1.2+1.05+.4+.3+.2)/8 

  =   .98 hrs (1 hr) 

Trial No. No. of 

Persons in a 

Meeting 

Expected 

Delay 

(days) 

Duration 

(hours) 

1 5 10 2 

2 5 10 1:40 

3 5 09 1:30 

4 5 08 1:20 

5 5 06 1:05 

6 5 05 0:40 

7 5 02 0:30 

8 5 02 0:20 
Table 10: Meetings with Fix no of people (5) and variation in duration 

Average delay = (10+10+09+08+06+05+02+02)/8 

  =   52/8 

  =   6.5 

Average Duration= (2+1.4+1.3+1.2+1.05+.4+.3+.2)/8 

  =   .98 hrs (1 hr) 

Trial No. No. of 

Persons in a 

Meeting 

Expected 

Delay 

(days) 

Duration 

(hours) 

1 4 08 2 

2 4 06 1:40 

3 4 06 1:30 

4 4 05 1:20 

5 4 04 1:05 

6 4 03 0:40 

7 4 02 0:30 

8 4 02 0:20 
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Table 11: Meetings with Fix no of people (4) and variation in duration 

Average delay = (08+06+06+05+04+03+02+02)/8 

  =   36/8 

  =   4.85 days 

Average Duration= (2+1.4+1.3+1.2+1.05+.4+.3+.2)/8 

  =   .98 hrs (1 hr) 

Trial No. No. of 

Persons in a 

Meeting 

Expected 

Delay 

(days) 

Duration 

(hours) 

1 3 05 2 

2 3 05 1:40 

3 3 04 1:30 

4 3 03 1:20 

5 3 00 1:05 

6 3 02 0:40 

7 3 01 0:30 

8 3 01 0:20 
Table 12: Meetings with Fix no of people (3) and variation in duration 

Average delay = (05+05+04+03+00+02+01+01)/8 

  =   21/8 

  =   2.65 

Average Duration= (2+1.4+1.3+1.2+1.05+.4+.3+.2)/8 

  =   .98 hrs (1 hr) 

Trial No. No. of 

Persons in a 

Meeting 

Expected 

Delay 

(days) 

1 7 10.12 

2 6 9.0 

3 5 6.5 

4 4 4.85 

5 3 2.65 
Table 13: Meetings of various no of people for average fix duration (1 hour) 
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The graph in figure 14 represents relationship between delay and no of people in each 

meeting. This relationship describes that if the no of people are increasing in the 

meeting the probability of increase in delay is also going higher. To calculate the 

average duration we have taken 8 trials in each set and for each set we fix the no. of 

people for that set and there were variation in the duration, by fix people we have 

applied different combinations of those people in that specific set.  

 

Figure 14: No. of Person vs Expected Delay Relationship 

The above graph represents the relationship between no. of people and expected 

delay. The graph represents if we have the huge no of people in a meeting the 

possibility of delay will be higher (with huge delay). In a scenario where we   have 

very tight schedule with few options of variation in the combination of people, the 

possibility of huge delay will increase. The graph is linear but the relationship is not 

linear (between no. of persons and expected delay). The relationship behavior is 

dependent on the size of the organization, schedule of the people and combination of 

people in meeting.    

6.2- Survey Analysis   

We have circulated a questionnaire in software houses (where we have contacts) and 

tried to analyze how software companies are using which software process 

management technique and to find out the way they communicate within the company 

and with the customer. We haven’t defined any population and sample size of this 
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questionnaire but we have tried to take maximum response from our contacts in the 

market.  We set 14 questions in the questionnaire. Our primary objective was to 

investigate if software companies are using agile processes or not, our secondary 

objective was if the software companies are not using agile process then how they are 

managing their meetings. We have received 24 responses for our questionnaire. 

Details and response of the questionnaire are as follow  

First we have asked about the size of the company, 58% of our respondent belongs to 

small scale companies, 13 % from Medium scale companies and 29% from large scale 

companies. Graph of the question is as follow  

 

Figure 15: Question-1's Graph 

It was also very important to know that who our respondents are and we come to 

know that most of the respondents were developers. Our purpose to ask this question 

was to analyze category of respondents.  

We have also identified the role of our respondents; there were project managers, 

developers, testers and designers who have respondent us.  

Experience was also core element for our questionnaire, so we record the experience 

of the respondent as well so that it gives us help to evaluate the questionnaire. We 

come to know that most of them were in the start of their career, the purpose of this 

question was to find out their understanding with company polices and working 

environment.  
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Figure 16: Question-2's Graph 

   To make sure about communication techniques we then asked for the departments 

of the company, as in the beginning we come to know that most of our respondents 

were from small scale companies so there is no well defined organization structure, 

the response of the question is as follows  

 

Figure 17: Question-3's Graph 

 After this we try to investigate the meetings with the customer and came to know that 

most of the companies have high ratio of meetings with customers. Response of the 

question is as follow  
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Figure 18: Question-4's Graph 

Then we have asked about the agile approaches that either their companies are 

following any agile processes or not. If yes, which process they are using? We came 

to know that most of the companies are focused on SCRUM and XP. The responses of 

the questions are as follow 

 

Figure 19: Question-5's Graph 
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The most important thing that we came to know after our last question was that most 

of our respondents were attending technical meetings. But if they are following 

SCRUM or XP then what about the increase in the meeting (communication) like 

SCRUM meetings, graph of this question is as follow  

 

Figure 20: Question-6's Graph 

We have asked from our respondents that how they schedule meeting and the average 

response we got from them was that they schedule meeting in current meeting for next 

meeting. Very few people said that schedule meetings using outlook and exchange 

server. This means still we need some software (solutions) for meeting scheduling.  

We have also asked that how many average meetings respondents have in a week. 

The answer was different role to role like developer have 2 meetings in week and 

managers have average 5 meetings in a week. This means that it’s not easy task to 

involve managers meetings frequently.   

In the response for the occurrence of meetings in difference phases we come to know 

that mostly meetings are schedules in the beginning of the projects. We have taken the 

average of the responses most of the responses were agree with the answer that in the 

beginning of the project.  

From the questionnaire we came to know that most of the small scale companies don’t 

have well defined organizational structure. People are working with multi-roles and 

multiple responsibilities. Good thing is that they like to meet with customers 

frequently. They are following some management processes, they think that they are 
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following agile process but based upon the information we have gathered from the 

questionnaire we think they are using some the features of the agile process but not all 

of them. Majority of the respondent have said that they are following SCRUM and 

XP. Based upon the information we have gathered from questionnaire, we believe that 

small companies are following some of the features of the agile processes but not 

completely following them. There might be several reasons behind this but the 

important thing is that if companies are not increasing the intercommunication 

between the employees then it is possible that company can gain some short term 

benefits but not the long term. To have a successful system we need a strong process 

model and have to follow it in order to achieve long term benefits.  To make a quality 

product within the given time it is necessary to evaluate the things again and again, 

calculate the risk associated with them, fix them and then re-evaluate them. We 

believe that agile software processes are art rather than some scientific fun and we can 

excel in this art with continuous practice.  
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7.0- Conclusion  
 

 

Meetings are one of the important components of every business and organization of 

this component plays a vital role in the productivity, management and growth of the 

enterprise. These meetings secure more important place in the case of Software 

development Life Cycle.  

In the beginning we have set few questions listed as follow  

 Are a lot of meetings in routine work effective? 

 Are fewer meetings with more outcomes effective?  

 Do meetings affect the productivity of the organization?  

Meetings are a valuable way of communication. The History of software engineering 

shows that lack of communication with customer and even within teams’ has created 

a lot of problems. It is really difficult to justify what is the best solution for meetings. 

To increase the outcome of meetings, there should be proper planning for meetings 

and their evolution. Sometimes meetings also steel time, to reduce this factor 

meetings should be scheduled frequently with shorter duration. Another important 

thing is that scheduling of meetings should be agile in nature. There should be experts 

and persons concerned in meetings to avoid the next unnecessary meeting and 

increase the outcome of meeting. Timely discussion is always effective for tracking 

and planning of projects, that’s why meetings are always effective tool.       

Meetings are the best way of communication, analysis, planning and encouragement. 

Keeping in the mind human behavior, psyche and the analysis during implementation 

of meeting scheduling software we have reached to the conclusion that 

implementation of human dynamics is not simple. Since human dynamics are quite 

complicated in nature, therefore the implementation of real life scenario like meeting 

scheduler is not an easy task as generic system. There are many parameters which 

makes this type of application complicated for example size of the organization, 

budget, cost and human resources. Every business has its own requirements, 
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limitations and structure but software engineering is more sensitive and complex in 

nature as compared to traditional engineering because it has to make trade of 

decisions in the following parameters time constraints, market competition, quality 

assurance and customer satisfaction.     

Identification of system constrains, definition of objectives and qualified process 

improvement leads us towards the achievement of the goals of process management.  

To be a leading part of the market every software company needs continuous process 

improvement for quality control and customer satisfaction. With the help of effective 

Process management, companies can improve Return on Investment. Applications 

like meeting scheduler are very useful tools for managers and decision makers, 

because of their task handling nature and direct/indirect impact on process 

improvement. With the help these tools, managers can perform better strategic 

management and analyze the effectiveness of existing polices. These tools can 

provide support for the planning of specific training for employees, improvement in 

productivity and quality along with the control over the projects and processes more 

effectively.   

Maintaining all the data online and utilizing it in an effective manner, increase the 

understanding of the projects and involved resources. Our application is a very small 

step towards these benefits but its structured implementation can really make a 

difference to manage the projects, processes and people. Such system can be adopted 

as a process control mechanism for process management and process improvement. It 

is observed in the conducted survey that people like to work without any boundaries 

of regularity, punctuality and structured system. It is also noted that the small and 

medium scale organizations use the name of these agile methodologies but do not 

fully implement them, which is a clear sign of mismanagement and indicates the 

needs of process improvements. It also shows the lack of professionalism and 

expertise in the specific fields, while multi-dimensional responsibilities imposed on 

employees lead to less productivity and quality. One important factor is that agile 

processes are more human friendly as compared to the traditional management 

processes.    
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Appendix A (User Manual) 
 

 

Now we will define the features of the application and describe it’s working. The 

application has been developed in framework Symfony using PhP and mySQL. We 

have divided the main application into two sub applications, first one is the frontend 

and the second is backend. Frontend interface is for the administrator of the system, 

who will be responsible for the management of the software. Features of the Frontend 

application are as follow  

 Login (Authentication)  

 Add Task (Call for meeting) 

 Add Resources (Addition of new Resources in system) 

 Add New Users to Organization (system) 

 Add Department 

 Add Designations for employees  

 Add Projects 

 Add cross functional team and assign user to these teams  

Backend Application  

Here are the actions of the Backend application. We think that process manager will 

manage this application because it is more concerning to his task and will be helpful 

to him more.    

Login  

We have use the concept if open id to login in the system the administrator will use 

his email address and password, for local login our framework maintains a session for 

authentication which contains the credentials like user id, user name, email address, 

password and set-authenticated bit true. To access any menu of the system 

administrator must be logged in to access it. We have maintained a secure session for 

this, a screenshot for the welcome page (login page) is as follow
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Figure 21: Login Page 

Add Task (Call for meeting) 

Once the administrator is login now he can perform several actions, like other users 

he can also initialize a meeting call. For the meeting call he must have to enter the 

name of the meeting, name should be chosen so that it reflects purpose of the meeting.  

After this the administration can select the project from the drop down menu as there 

will be all running projects of the company will be available. There are different 

phases of a project e.g., pre-study phase, analysis, design, development, testing, 

maintenance and deployment. Administration have to select required phase for which 

he wants to call the meeting, the next parameter is time at which he wants to arrange 

the meeting, administrator will enter the time in 12 hour format, first enter the hours, 

then minutes and after this the duration of the meeting, so that relevant persons can 

make necessary arrangements for the meeting like room, project, any other could be 

reserved for that specific time according to request. We have assumed that the 

meeting call will go to the head of the departments or departments’ managers and then 

those HOD’s (Head of department) or managers will see that which persons from 

their department will attend the meeting.  There is selection check box for 

departments from which the administrator can check the respective departments for 
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specific meeting. On the right side there is dynamic calendar for the facilitation of the 

meeting initializer so that he/ she can see the day and dates and manage their meeting 

rather than consulting other calendar, this might save their time and date as well. 

Below is the screenshot of this action  

 

Figure 22: Meeting Call Initialization 
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Add Resources  

Like other users the administration can also call meeting and the procedure of the 

meeting call will remain same all of the users who want to initiate the meeting. Now 

we will define the tasks of the administrator: administration can add resources into the 

system so that all employees can look the resource which are available for the meeting 

and reserve them. Whereas the managers can evaluate their current available 

resources and make decision that either these available resources are sufficient for the 

company needs or they need to update the resources.  So this would be record keeping 

of the resources as well, a screenshot of this action is as follow  

 

Figure 23: Add Resources 

 

Add Users  

In this tab the administrator can add and view the current employees of the company 

those who are registered in the system, their names, email addresses and designations. 

By clicking on the add button administrator can also register (add) new employee into 

the system. By clicking on the add button a new window will be open and the 

administrator will enter the data of the new employee into the system like his/ her first 
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name, last name, email address, temporary password for local host (while on web we 

have used open id then this option will be removed from here and a mail will be send 

to the user on his/ her email address with temporary password after login first time the 

user can select his/her own password), department and designation.  As every 

employee belongs from a certain department so we make the option that 

administration can select the relevant department of the employee from the dropdown 

menu and also the designation from the dropdown menu. After this procedure 

administrator will just press submit button and the new user can access the system by 

entering email and password. Below is the screenshot for this action.  

 

Figure 24: Add Users 

Add Departments  

Administrator is managing the whole system, and when we have started to develop 

this system we were thinking that this system could be deployed into any organization 

and used as testing, but for our studies we assume that we have deployed this system 

into a software house. Because of this reason some of the options may look 

unnecessary. In this action the administrator can view the existing department names 

and can add new departments into the system or rename any existing department. If 

administrator is going to add a new department then he/she must assign a HOD (Head 
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of Department from the dropdown menu where all the registered employees of the 

company are available). This is the most simplest action that administrator just have 

to enter the name of the department and press submit button in this way a new 

department will be added in the system, actually we are just updating our database 

with a new entry and updating the department table, below is a screenshot of this 

action.  

 

Figure 25: View Existing Departments 
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Figure 26: Add Department 

 

Add Designation  

Add designation is the same action as add department. To add designations we need 

to press the test add designation that will open a new page.  In this action we just enter 

the designation name into the system if it is required we can view the available 

designations. In this action we are updating the designation table as in the add 

department’s table. These are simple actions, other complex action need information 

produced by these simple actions. Below is a screenshot of the add designation action.  
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Figure 27: View Designation 

 

Figure 28: Add New Designation into System 
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Add Project 

As we know that at a single time there are many projects running in the company, so 

keeping this idea in mind we have created this option for the administrator, that he can 

create many project running the company and this information will be used when we 

are going to evaluate the working or productivity of the meetings in different phases 

of different projects. It will also help to evaluate that how much time it will take to 

complete the current phase. As the screenshot is simple with the add designation 

action so we are not showing screen shot here.  

Add Teams  

This is final task of the backend application that an administrator can perform. As we 

said earlier that we conducted this study on an agile method SCRUM which contains 

daily meeting for different teams, so we have created this options so that all the 

employees can be divided into the different teams, known as cross functional teams 

and we can judge the working patterns of these cross functional teams, these 

employee are also working in their own departments, we have introduced this concept 

for a simulation so that we can check that if somebody want to initiate a meeting he 

just press the button and check whether on the given time and date the concerning 

persons are available or not and if not then what is the nearest available time at which 

they are available. So in this action administrator can view available teams and can 

create new teams, if administrator wants to create new team he/she must press on the 

link add new team, after this a new page will be displayed and administrator will enter 

the name of the team and submit this query. This page will redirected in the add teams 

page and now the administrator can view that newly created team here and if he/she 

press in this new created team link a new pages will be opened where administrator 

can assign employees to this team and finish it. We will demonstrate this functionality 

in the step as follow  
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Step-1:   

All the text that is in blue color are links to other pages, in this screenshot you can see 

a link add team, if you will press it a new page will be opened and ask for the name of 

team, next stop demonstrate it.  

 

Figure 29: Add Teams 

Step-2 

After click on the link add team this page will be opened where administrator can 

enter the name of the team and submit the query. The screenshot is as follow  

 

Figure 30: Insert Team Name 
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Step-3 

After creation of the team now the administrator can assign employee to the teams, 

with the help of check boxes, as for documentation we have created as team with the 

name documentation and we can see it on the main page now, a screenshot for this 

action is as follow 

 

Figure 31: Updated Teams 

As we can see the newly created team Documentation team here, now we will click in 

this and assign user in step four.  

Step-4 

As there is user in this team right now so we can only view the all the employees of 

the company, by selecting their name and pressing the submit button we can add them 

in the this team, here is a demonstration of the Product and sales team according to 

the above described details, we can see the user who are assigned to this team on top 

and still if we can to add more user we can do it by same selection procedure.  
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Figure 32: List of User in Team 

 

Frontend Application  

There will be two type of users who will use this end one will be managers or HOD 

(head of departments) are other will be normal employee, as we have given certain 

privileges to managers, as we have mentioned earlier that meeting calls will be 

handled by the managers and they will decide that which employee from their 

department will attend the meeting. First we will describe functionality of the user 

those who will work as managers and then user those will work as normal employee.  

Managers: 

Like administrator manager also have to login in the system with valid email address 

and password, so the login process will be same and the session for local host contain 

all the same parameters. Based up the user id we detect that this is a manager because 

we have given a separate series to managers while assigning the designation. When 

the manager will login in to the system on their home page they can view their own 
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meetings, that how many meetings they have attended for the whole year and how 

many average hours they have given to the tasks. Below is a screenshot of the home 

page of a manager’s home page.  

 

Figure 33: Managers Home Page 

With the home tab the next tab is add task tab, this has the same functionality as we 

define earlier in the administrator add task, because if the manager want to initiate a 

meeting he/she have to follow the same procedure and input all those required 

parameters. The important thing is that now how to handle those meeting calls. So we 

can see tab Manage, this tab contain all the calls for the meeting the manager can 

view all meeting names, and then assign users to these meetings. The mange tab also 

contains a list of all the employees those work in this department under this manager 

who is currently logged-in, manager can also see their progress by clicking on show 

reports, manager call also view the progress of each project, in which his department 

is involved, and lastly manager can view number of meetings from a given period of 

time by giving starting and ending dates. For documentation we have created a 

meeting known as documentation so the Manage tab looks like this 
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Figure 34: Meeting Calls 

 

Assign User  

Now the manager will decide that how many members of his department will attend 

the meeting and who will be they by click on assign users’ link for a specific meeting. 
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Figure 35: Users Assignment 

Here we can see a message that Meeting Not Possible this means that if the manager 

wants to cancel this meeting or his team is not available for this meeting due to any 

reason we will click on the button meeting not possible and the meeting will be 

canceled. If circumstances are good enough for meeting then the manager will assign 

the user and if there is any travel time required then he will also add this travel time so 

the human resources will remain engage thought all this time and no conflict will 

occur for meeting, in this action manager will also select the resources according to 

their requirements. The screenshot of this action is as follow  
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Figure 36: Assign Users and Resources 

When the manager will complete all this work he will press submit button and now 

visiting the list all task tab he can view this meeting is pending there. Here we can see 

list of all the meeting those have been attended by this user. If manager has attended 

any meetings he will click on attended and write down minutes on meeting. And the 

status of the meeting be changed and a record will be maintain that on this particular 

meeting what they have discussed, decided and done. The two respective screenshot 

of this action are as follow  
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Figure 37: List of Pending Meeting 

 

Figure 38: Minutes of Meeting 
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When the minutes of the meeting will be submitted for a particular meeting this 

means that this meeting was held and will be removed from the list, all tasks and data 

will be added into database. The system administrator or process manager can utilize 

this information later.  

Abbreviations and Terminology 

 

S.A.A.S Software As A Service  

A.U.M Agile Unified Model 

C.F.L.C.M Code and Fix Life Cycle Model 

C.M.M Capability Maturity Model 

D.S.D.M Dynamic System Development Model 

F.D.D Feature Driven Development 

L.S.D Lean Software Development 

R.U.M Rational Unified Model 

X.P Extreme Programming 

S.P.M Software Process Management  

S.E Software Engineering  

S.P.S Software Process Simulation  

S.P.M Software Process Modeling  

S.D.L.C Software Development Life cycle  

S.P.I Software Process Improvement  

R.O.I Return On Investment  
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R.M Resource Management  

O.R.M Object relational mapping  

I.D.E Integrated Development Environment  

M.V.C Module View Controller  

HoD Head of Department  

TDDC88 Course of Software Engineering at LIU 

Proportionality  
A ratio of two quantities that is constant 
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Appendix B (Questionnaire) 
 

  

A Short Survey in Software Industry for meeting management system 

A Study of Meeting Scheduling or Meeting Management System in software industry with 

parameters of company size and the practices. This questionnaire is authenticated as 

published in the web.  

 

1. What is the size of your company?  

a. <=20 People  

b. <=200 People  

c. >200 People  

 

2. What is your role in the company also specify if you have multiple roles?  

a. Project Manager  

b. Team Lead  

c. Analysis  

d. Architect  

e. Developer  

f. Tester  

g. Other  

 

3. From how many years the company is working?  

a. Just Stated  

b. 2-5 Years  

c. 5-8 Years  

d. Above 8 Years  

 

4. How many departments do you have in your company?  

a. No Department Structure  

b. 3 or less than 3 departments  

c. 5 departments  

d. Complete Organizational Structure  

 

5.  Does the company have frequent meetings with customers?  

a. Yes  

b. No  

c. Depends on the nature of Project  

d. Other  
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6. Does Company follow any Agile approach for management of project? 
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a. Yes  

b. No 

c. Other  

 

7. Which agile approaches you practice in organization?  

a. Scrum  

b. XP 

c. Lean 

d. Other  

8. How many meetings usually you attend in a week?  

a. _________________ 

 

9. How the meetings are schedules?  

a. _______________________ 

 

10. Can you tell that during a project in which phase the occurrence of the meetings are 

higher based on your experience 

a. In Beginning analysis and Design  

b. Coding and testing  

c. Testing and Installation o maintenance 

 

11. Do you use phone or video conferencing meetings if yes then how often?  

a. ______________ 

 

12. Does Company have frequent meetings with customers?  

a. Yes  

b. No 

c. Other  

 

13. How long usually a meeting take place both, if with customer or internal company 

meeting ( in Minutes) ?  

a. _________________ 

 

14. Which Types of meeting you do usually?  

a. Scrum Meetings  

b. Pair Meeting  

c. Technical Meetings  

d. Managerial Meetings  

e. Coffee Meetings  

f. Other  
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Appendix C (Tools and Technology)  
 

 

There are five tools which we have used for designing, modeling and simulation. 

Environment variables of this simulation are as follow  

 IDE  

 Database Modeling Tool 

 Framework  

 Web Server 

 Database 

Specification of these variables is as follow  

 IDE: Netbeans 6.9.1 & PhP (Free) 

 Database Modeling Tool:  mySQL Workbench (free) 

 Framework:  Symfony (Free: open source) 

 Web Server:  Apache (Free) 

 Database Technology: mySQL 

We have developed this application into Symfony that is a famous framework now a 

day. Benefits of this framework are the motivation why we use it.  

 Framework is Object Oriented  

 Use ORM to Convert Database into classes and object  

 Doctrine is the ORM used  

 ORM Work as MVC 

 Use Design patterns  

 Maintaining Logs of development  

 Auto Generation of queries  

 Auto Debugging 

 Cant Directly Access database  

 High Cohesion  
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Appendix D (Database Design) 
 

 

The following Diagram presents the detail ERD of Database, containing 14 tables. 

 

Figure 39: Database Design 


