
Abstract
Software projects in order to achieve optimal results engineer 
selection and integration of appropriate models. The advantages 
are synergistic strengths and neutralized weaknesses.  Clashes can 
be anticipated and avoided before implementation.  The imperative 
need for model integration is realized in creating advanced 
automated process subsystem.  Theoretical models function as 
conceptual guides with practical relevance.  There is a greater 
necessity for model integration when small groups execute sub-
processes.  Project failure due to ineffective managerial actions 
highlights the need for testing.  Being well versed in one model 
may force a developer to use more of only one model.  A balanced 
approach is essential to find the extent of present work and future 
upgrades in an unpredictable environment.  Steps for constructing 
a process of model integration in complex situations are suggested.  
The dangers of software project can be avoided by appropriate 
selection and integration of models.
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I. Introduction
Software projects, like any other, possibly have more than one 
approach in their planning, execution and control. At a particular 
point of time of the project, owing to the interaction of man, 
machine, material and money, there may be a suitable approach 
or combination of more than one, which yields optimal results 
in terms of output, revenue, profit, risk reduction, quality, cost 
and the like. However, the overall picture in terms of selection 
of approaches should not be in conflict with the mission of the 
project. The mission has a lot to do with the project’s utility 
value, user experience, claimant satisfaction, legal consistency, 
maintainability, moral precepts and many other parameters. Thus, 
related activities and sub-activities lead to a common approach 
and such approaches lead to a model of development in a certain 
environment. As many activities, processes and approaches 
interact in a model of development scenario, it is natural that 
one (model) fit for all is impossible. It also leads to the fact that a 
model itself constantly needs feedback and refinement so that its 
scope for upgrade, flexibility and interoperability are enhanced. 
Further, the likelihood of its coexistence with other similar models 
for mega implementations also come into question. To put it 
otherwise, a clash between them should not negatively affect 
the entire functionality or serviceability or both. Past experience 
shows that this juncture holds the key for the success or failure 
or in-between of a project.

In this regard, this research paper is an attempt to analyze the issues 
that may arise when an effort is made to integrate or segregate 
models to avoid clash and incompatibility issues and the possibility 
of same. It is not the fusion of models. It is only to analyze issues 
that may come between integrating some models so that strengths 
are made synergetic and weaknesses neutralized.

II. Need for model integration
Analysts equate a troubled project to an insect caught in a spider-
web of sticky constraints, trying desperately to break free before 
the spider arrives to feed [5]. Today software systems are required 
for many mission-critical projects and applications. From mere 
self-fulfillment to the purpose of to national defense, either they 
determine the direction or are determined by socio-technological 
compulsions. Hence, many elements such as security, cost, quality, 
relevance and the like, are involved, whose priorities may swap 
places. Assigning priorities and performing a cost-benefit analysis 
based on that are rather prerequisites than a marginal part of the 
process.

After pursuing a particular model of development, many agencies 
including the governments of various nations, have found it 
having many weak spots. They observed, feared and revealed 
the place of such software systems in national defense and 
social benefits. Nonetheless, one must also recognize that the 
death of the traditional system life cycle model is at hand. New 
models for software development enabled by the internet group 
facilitation and distant coordination within open source software 
communities, and shifting business imperatives in response to 
these conditions are giving rise to a new generation of software 
processes and process models. These new models provide a view of 
software development and evolution that is incremental, iterative, 
ongoing, interactive, and sensitive to social and organizational 
circumstances, while at the same time, increasingly amenable 
to automated support, facilitation, and collaboration over the 
distances of space and time.

Finally and more importantly, they are not simply models, but 
integration of two or more models into an advanced automated 
process subsystem which has a self-correcting mechanism with 
less human intervention. One apt example is the Debian Linux 
project. From its bug tracking to package dependency resolving, 
the entire system is highly automated, yet has own model for each 
area with tight integration.

III. More Rationale
Theoretical models shall not serve as exact data sheets but rather 
as conceptual guides. Neither can they be followed blindly in 
real-life environments. Here, a modified one to suit the situation is 
more likely to draw some strength from even another model. Thus, 
unknowingly, many software projects could have used a fusion of 
models for a single work. Model integration, on the other hand, 
is a theoretical condition with practical relevance wherein more 
than one or two models coexist to provide an optimum solution to 
the given problem. Therefore, both in theory and practice, a clear 
distinction is to be maintained between such a fusion and model 
integration. Further, many software projects are evolutionary, 
rather than revolutionary. More clearly, starting from a generic 
or simpler base, it is built to an elevated plane of complexity. A 
single model thus can not address many issues that arise from 
this evolutionary process. Hence, an optimal mix of more than 
one model is necessary.
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People and months are not interchangeable. Hence, the man-month 
as a unit for measuring the size of a job is a dangerous and deceptive 
myth [1]. As the group grows, the exponential communications 
requirements lead to the drop in productivity per person. This 
problem, with all its overlapping characteristics, occurs between 
the planning and implementation stages. This means that for 
projects involving a very few people, say less than 5, normal 
productivity estimates are acceptable. For larger projects with 25 
to 50 personnel, productivity per person may drop 25 to 30 percent 
due to project complexity and interpersonal communications 
requirements. On very large projects involving hundreds of people, 
a 50 percent or more productivity drop may be reasonable [3]. 
Hence, planning for complexity and communication costs and 
attempting to run small projects rather than large when possible 
are the morals. Exactly here, model integration comes into the fore. 
Because, when small groups executive sub-processes, a need for 
integration is required, as a rigid system of model development 
may break the entire project.

IV. Model integration and project failure
Project failure is a costly problem and troubled projects are not 
uncommon. The failure rate of software projects has been very 
high, and the incidence of failure is becoming worse as more 
companies venture into software development. The IT project 
management is a crucial issue for organizations today. A study 
in the USA found that 31 per cent of software projects would be 
canceled before completion, and more than half the projects would 
cost an average of 189 per cent of the original estimates [12].

In many cases, whether a troubled project ultimately succeeds 
or fails depends on the effectiveness of managerial actions taken 
to turn around or redirect such projects. Before such actions 
can be taken, however, management must recognize problems 
and prepare to take appropriate corrective measures. While 
prior research has identified many factors that contribute to the 
escalation of commitment to failing courses of action, there has 
been little research on the factors contributing to the de-escalation 
of commitment. To be lucid, developers and users alike have 
the tendency to analyze factors of failure, but not factors of 
turnaround. If done, through de-escalation, troubled projects may 
be successfully turned around or sensibly abandoned. Therefore 
it is also necessary to study and clarify the factors that contribute 
to software project de-escalation and to establish practical 
guidelines for identifying and managing troubled projects [8]. 
Thus, everything works down to two cardinal factors namely 
poor models and poor testing. As far as testing is concerned, the 
longer the testing process, the higher the chances of a quality 
product as shown in the Fig.1 below. It is obvious that testing is 
a subset of modeling. Hence project failure has direct bearing of 
model integration.

Fig.1 : Testing as part of Model Integration

V. Man-machine-model conflict
The hardware does exactly what it is told by the software. 
Hence, the software must be perfect for the hardware to behave 
properly. However, people are not accustomed to being perfect. 
This requirement for perfection and possible mismatch is a very 
difficult adjustment as far as software development is concerned. 
To be precise, only good performers will adjust and produce 
excellent end product. Therefore mere addition of manpower 
to a software project will not make it come to fruition. Careful 
planning, even more careful contingency planning, testing and, if 
necessary, repeated testing are the instrumental aspects that make 
developers to avoid pitfalls.

Further, the weight of differing areas needs to be addressed while 
developing and implementing the project. For instance, when a 
developer (or the team) is well versed in a particular model or 
area, they may overemphasize the same at the cost of others. 
The ‘others’ may be more efficient alternative models, areas 
that justifiably require greater attention, management priorities, 
customer preferences, end-user experience and the like. When 
summed up, this attitude and the resultant product without regard 
to requirements, constraints and limitations lead to the collapse 
of the project. This balance needs to be constantly monitored and 
has direct bearing on model integration.

Studying the problem for its social or technological fullness 
enables the developers to find the extent of incorporation of present 
and future parameters. Only them will the developers be able to 
identify the models which can be integrated into the problem. Here, 
any project or problem, however complex, shall be disintegrated 
or broken into sub-activities. Hence, it is advisable to do that as 
much as possible because it shall provide practical upgrades to 
the existing ones without hassle. Fig.2 presented below shows 
the possible scope of model integration.

Fig. 2 : Possible Scope of Model Integration
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VI. A real life case
For instance, the case of Linear Programming Problem (LPP) 
may be taken for project development. If the requirements are so 
simple that only graphical solution is sufficient for an institutional 
or organizational set-up, it shall not be judicious initially to waste 
effort, time and money to secure a software piece that addresses all 
complex issues of LPP such as networking, gaming, duality and 
sensitivity analysis. This case occurs in many situations from simple 
teaching of concepts for academic purposes to the determination 
of optimal product mix, maximization / minimization of financial 
indicators and the like. As the net present value (NPV) of money 
keeps on decreasing in this time of high inflation and instability, 
allocating maximum resources for a project which, in the near 
future, may not get expanded rapidly is not at all welcome. As 
the future is unknown, predictions may go wrong if the model is 
comprehensively prepared for future upgrades.

On the other end of the spectrum, the developers may be wrong 
in keeping the development too simple without long-range 
planning. If the dynamism of the environment and technological 
advancements bring the future quicker than expected, the developers 
find themselves in an awkward situation. Had the project been 
implemented beforehand with the full suite of necessary upgrades, 
the software would not have needed to be entirely reoriented to 
reflect the present conditions. Personnel, cost and model issues 
will quickly come to the fore to only show things as if they were 
insurmountable. In this particular case of LPP, therefore, the 
model used to develop the simplest graphical solution could not 
be applied further in total, for seeking enhancements therein may 
render it a piece of junk. Because, in addition to the required skill 
and expertise, increased number and complexity of variables and 
constraints, data structures, algorithms, user interfaces and MIS 
related activities could warrant different things. In the worst case, 
the situation may require an entirely different set of models and 
solutions to keep on with the manifold increase in complexity. This 
leads to a chicken-egg problem wherein a balanced approach is 
needed to find the extent of present work and future upgrades in 
an unpredictable environment. Therefore, if the future keeps on 
proving the notions of developers wrong, the only plausible way 
is to integrate a set of models that could, besides providing space 
for present and future contingencies, minimize risks associated 
therewith.

Moreover, construction of models often depends upon recognizing 
a problem and then finding a matching technique for its solution. 
Yet, the danger in this method is that analysts may find themselves 
looking for problems to match their techniques instead of the other 
way around. A general procedure for constructing a process of 
model integration, especially in complex situations is given below. 
In broad, the following steps may be followed.

1. Identify and formulate the decision problem in writing with 
preferences, constraints and policies.

2. Identify the constants, parameters and variables involved. 
Define them verbally and then introduce symbols to represent 
them.

3. Select the variables that appear to be most influential so that 
the model may be kept as simple as possible. Distinguish 
between controllable and uncontrollable variables.

4. State verbal relationships among the variables, based upon 
known principles, specially gathered data, intuition and 
reflection. Make assumptions or predictions concerning the 
behavior of the uncontrollable variables.

5. Decide whether the sub-processes shall adhere to an unique 
software model of development.

6. Construct a set of models and alternative set of models 
by combining all relationships into a system of symbolic 
relationships.

7. Perform symbolic manipulations such as solving, 
differentiating or analyzing the represented symbols.

8. Derive solutions from the models.
9. Test the models by making predictions from it and checking 

against real-world data.
10. Revise the models as necessary.

VII. Conclusion
Software development is approaching 50 years as a profession. 
During this time, there have been numerous success stories as 
well as many failures. Although many factors are attributed to 
those failures, they are either associated with models or cost 
overruns. According to the Standish Group, the United States 
government and businesses spent approximately $81 billion on 
canceled software projects, and another $59 billion for budget 
overruns. The survey further claimed that only about one-sixth of 
all projects were completed on time and within budget, nearly one 
third of all projects were canceled outright, and well over half were 
considered ‘challenged’, meaning they were termed infeasible. Of 
the challenged or canceled projects, the average project was 189 
percent over budget, 222 percent behind schedule, and contained 
only 61 percent of the originally specified features. This startling 
revelation data emphasizes the need for proper selection of models 
and their integration into the project for smooth coexistence and 
execution. It is not to be taken as an action left to the discretion of 
developers, but as part  of the mission of the software project.
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