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Abstract— Agile Process is an established methodology mostly 
adopted by small organizations as a software process model 
because of its fast and effective response to client requirements 
during the software development cycle. For that matter, most of the 
agile practices are focused on team needs and are very effective in 
implementing client requirements. However, multi-portfolio and 
team based corporations employ Rational Unified Professing 
(RUP) model which is good in handling very complex processes but 
slower in terms of abrupt client interventions. A hybrid approach 
could be adopted to bring more accountability along with 
overcoming RUP’s undesired delays. This paper analyses the 
strength and weakness of both Agile and RUP. Finally, an eclectic 
approach is suggested combining the best practices of both Agile 
and RUP in management, communication and predictability. 

Keywords— hybrid, agile, RUP, Scrum and RUP, large scale 
projects 

I. INTRODUCTION  
The software market has grown exponentially over the last 

decade. Consequently the client has also matured and is often 
actively involved in the software development.  Further, any 
changes in business rules are immediately required to be 
implemented in the software, thus increasing the pressure on 
developer in change implementation response time. Traditional 
Agile software development solutions are not considered 
successful in the large organizations. These methodologies 
offer ideas on Team productivity and agility; however these are 
primarily designed for small and medium size projects. The 
adoption of agile methods in a large organization has often 
proved challenging by many organizations and authors [1] [2]. 
There are very few reports about the successful implementation 
of Agile process in medium sized corporations, even with some 
modifications [3] [4]. Agile focuses on face to face meetings 
and on effective communication. However, the most common 
challenges faced by multi-portfolio larger organizations 
employing RUP are team collaboration and communication. 
Higher customer satisfaction, shorter development life cycle 
and adaptability in methods still makes Agile a highly 
recommended process in small to medium scale organizations. 
A traditional approach such as RUP is an extensive process to 
follow in large organization especially if the organization is 
new to RUP. Despite shortcomings and failures, the traditional 
and agile processes separately are still being followed by the 
organizations. 

After surveying many implemented agile methodologies, it 
is obvious that most of the organizations prefer Scrum version 
of Agile, as it fits best with small and co-located development 

teams. Scrum also provides desired project management 
framework. In scrum, it is necessary to know about key roles 
and responsibility. There is a product owner who defines 
requirement of the project according to business needs. A 
scrum master is a project manager and a scrum team normally 
consists of 5-10 members (Designers, Testers and Technical 
Writers). The idea behind using RUP with scrum is its plan 
driven and document oriented model. 

 
Fig 1 Basic SCRUM and RUP combined approach 

 

A combined approach as shown in Figure 1, aims to focus 
on maintaining the quality and client feedback at its highest 
priority. As RUP lacks ability to adopt change in requirements 
due to well-prepared requirement design documentation, this 
limitation in RUP will be overcome by Scrum. This paper is 
outlined as follows. Section II is a review of literature in the 
area. Section III explains why RUP and Agile methodologies 
are the only working models. Section IV introduces 
methodologies. Section V further refines strengths and 
weaknesses of Scrum and RUP. Section VI will propose a 
hybrid approach. And the last section will be conclusion and 
future work. 

II. RELATED WORK 
RUP (Rational Unified Process) ensures a high quality 

software product within estimated schedule while meeting the 
user requirements successfully [5]. RUP is sold, owned and 
maintained by IBM’s Rational Software. An organization can 
use Unified process but cannot fully implement RUP without 
accompanying the implementing product [6]. RUP focuses on 
development process rather than individuals. That’s why 
departure of individuals from development team does not 
affect product goal achievement [7]. In contrast to Agile, RUP 
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provides a way to manage Requirements more efficiently 
through different elicitation techniques [9]. It also provides a 
well-defined way of moving use-cases to coding. RUP cannot 
handle changing customer business requirements that is why it 
has tendency to carry out an over budget product [10].  [10] 
Describes one of the RUP limitations that the requirements 
often get changed by 25% or more in software development 
process. Therefore, agile has been conceived to keep 
continuous communication with the clients so that change in 
business requirements can be tackled easily and in time. [8] 
Scrum is more like a management process rather than a 
development process. It is flexible enough to be combined with 
other suitable software development processes. [11] Shows that 
although scrum provides the mechanism to track development 
progress, however it lacks structured approach. 

III. RESEARCH PROBLEM 
The question arises here, why agile is needed for larger 

projects while traditional approach is suggested during SDLC 
for larger projects.  

The use of scrum in global software industry is an 
emerging need. To reduce development cost some 
organizations use offshore development strategies and others 
shift their business needs into agile methodology. According to 
a survey, Organizations are facing the following most common 
problems with their traditional current SDLC process [2]: 

A. Changes in requirements 
In order to understand why agile is important, 

understanding is required for why requirements changes. Some 
important reasons are as follow [12]: 

• During development, the priority of modules changes, 
thus change in requirement is proposed by the 
customers. 

• The customer requirements change if the processes or 
business rules in customer’s environment change due 
to any cause. 

• Requirement can be effectively changed if it is too 
difficult or expensive to implement. 

• Customers and teams do not have complete 
understanding at the beginning of the project. But as 
the understanding increases so the change in 
requirement increases. 

B. Not able to meet deadlines 
The market needs are continuously changing every day. 

The most common problem by organizations is either time 
span between the two releases is too wide-spread or their 
project budget increases.  

C. Quality 
• The improper communication between development 

team and QA team results poor quality software. 

• Due to lack of time, the system is not thoroughly 
tested and validated. 

D. Distributed Software development 
• Applying distributed development between in-house 

and offshore is complex.  

• Ensuring timely integration of processes is difficult. 

• Proper documentation of input and output from each 
organization is required to ensure timely deliverables. 

IV. SCRUM AND RUP 

A. Scrum  
Scrum is an agile - light weight management framework 

that helps to manage software development activities using 
incremental and iterative practices. Scrum is practiced in 
organizations to respond changing requirements of the clients. 
Scrum focuses on “What can be done” instead of “Why it can’t 
be done”. Constant feedback of clients helps organization to 
control and mitigate risk at early stages. 

The development process is organized into sprints. Each 
sprint is lasts for about 30days. At the start of each sprint 
process holds a sprint meeting in which sprint duration is 
decided and the development team selects the high priority 
features from product backlog. Those chosen features are 
further divided into tasks to form a sprint backlog. A daily 
scrum meeting of 15 minutes is held at the start of the day. 
During this meeting each member of the development team has 
to answer the three questions. I.e. what was achieved since the 
last meeting? What are you doing today? And what will you 
achieve before next meeting? The scrum master is an interface 
between management and scrum team and is responsible for 
removing impediments to facilitate the scrum team members. 
At the edge of the sprint, there is a sprint review meeting in 
which development team displays potentially shippable 
product to get feedback. At the end, the development team 
holds retrospective meeting in which process improvement is 
thoroughly discussed [13]. 

 

Fig 2  Scrum process [13] 

B. RUP(Rational Unified Process) 

The RUP model is represented in two dimensions, x-axis 
and y-axis as shown in Figure 3. The x-axis is the time and it 
shows how the process is moving forward through 4 phases. 
The y-axis contains the 9 disciplines. These disciplines are 
executed throughout the 4 phases iteratively [14]. 
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Fig 3 RUP process [14] 

Project lifecycle phases: 

a. Inception 

Agreement among all stakeholders management takes place in 
this phase. Such as schedule and cost estimation, project scope 
definition and project feasibility analysis. This phase helps in 
establishing at-least one candidate architecture describing 
system functionality.  

b. Elaboration 

The project starts to take shape at this phase. The goal is to 
validate the architecture and address the major risk. Project 
plan is updated to reflect better estimates. As a result, the 
design and requirements comes out as a first draft. 

c. Construction 

The objective of this phase includes: completing the 
requirements, developing the components of the system 
(coding), testing, integration and analysing/testing the overall 
acceptance criteria. The first software release is the goal of 
this phase. 

d. Transition 

Beta testing, training end users, correction and enhancements 
in the latest released version, evaluating the product against 
acceptance criteria and deploying the software are the main 
objectives of this phase. 

The duration of phases varies depending on the project. 

RUP Disciplines: 
The RUP’s nine disciplines consist of six engineering 
discipline and three supporting disciplines. The six disciplines 
are somewhat similar to waterfall model phases whereas the 
rest of the three are unique to RUP framework. 

a. Engineering Disciplines 
1) Business modelling: analysis and scope formation, 

vision document. 
2) Requirements: Communication and gathering of 

requirements. 
3) Analysis and design: formation of design and 

analysing the solution. 
4) Implementation: Solution implementation 
5) Test: Testing (as a unit and as a whole), validating 

the requirements. 
6) Deployment: Production level – deploying the 

finished software system. 

b. Supporting Disciplines 
1) Configuration and change management: document 

and code versions configuration. Managements of 
changes in solution, requirement and codes. 

2) Project management: Managing customer and team. 
Resourcing, managing risks, planning and estimation.  

3) Environment: Ensuring RUP implementation 
awareness in all aspects among Project team 
members. 

V. RUP – SCRUM : STRENGTH AND WEAKNESS 
Strength and weakness has been analysed in this section from 
[15]. Table 1 mentioned below shows the overview of strength 
and weaknesses in both methodologies. 
 

Table 1 RUP - SCRUM weakness and strength 
RUP SCRUM 

Strengths 
• Low risk involve and 

high percentage of 
success 

• Straightforward, well 
defined and structured 

• Stability and 
predictability 

• Properly documented 
and coded, thus 
providing high quality 

Strengths 
• High customer 

satisfaction 
• Adaption to 

changing business 
changing 
requirements 

• Light development 
lifecycle 

• Light documentation 
• More manageable 

Weakness 
• Cannot adapt changing 

business requirements 
• Can go over budget 
• Not necessarily 

meeting the 
requirement of the 
customers 

Weakness 
• Document reduction 
• Not suitable for 

stable projects 
• Highly dependent 

on motivated team 
members 

• Not successful for 
large scale and 
complex projects 
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VI. HYBRID APPROACH 

Fig 4 Proposed Hybrid Process for a large scale project 

As mentioned, the Agile method isn’t been successfully 
implemented on Large scale and complex projects. Agile is 
coming up as the most popular methodology throughout the 
organizations according to a survey [16]. With advantage, it 
comes with certain shortcomings which led to design a hybrid 
methodology so that Agile can fit into the large scale 
organizations. 

RUP is ideal for Phase management and controlling approach, 
as each phase ends with a well-defined decision. 
Comparatively, Scrum provides the necessary management 
framework through well-defined ceremonies, roles and 
artefacts. In this hybrid approach product backlog is referred 
as high level SRS (Software Requirement Specification). 
Adopting RUP; a basic system architecture design is produced 
after initial requirement review phase. Analysing the strength 
of Agile and RUP, a hybrid model is suggested in Figure 4. A 
further task division for hybrid model is proposed in Table 2, 
although these tasks can be moulded into other phases as well 
in accordance with the project requirements. 

Table 2 Hybrid approach: Task distribution in Phases 
Phase  Tasks 

Inception 
Involves business scope, client objectives, 
project plan, system architecture and Risk 
analysis.  

Elaboration 

Dedicated to Analysis and design, Use case, 
business models, elaborated requirement for 
sprint backlog (including non-functional 
requirement priority wise), ensuring 
development of different component and 
critical issues. 

Construction 

Mainly Development, internal testing, system 
internal functions validation & verification 
and Sprint review comes under construction 
phase. 

Transition 

Mainly Consist of Acceptance criteria 
validation and verification, testing by 
customer, deployment, bug fixing, customer 
support/change in requirement and training 

users 

In proposed hybrid approach, nine RUP disciplines have been 
reduced to 7 disciplines after considering suitable mapping 
with scrum artefacts. The disciplines utilization in each phase 
may be different for iterations. Figure 5 distributes phases on 
probability of peak utilization of these disciplines. 

 

 
Fig 5 Phases and disciplines for hybrid approach 

The product owner creates a product log as a Business 
requirement model. Hybrid Process of scrum and RUP has 
already been elaborated phase wise in Figure 4. Sprint Plan 
meeting, daily scrum meeting and sprint review meeting can 
easily be embedded into Elaboration and Construction phases. 
Each sprint boosts with a sprint plan meeting and finalizes 
with the sprint review meeting. A typical Sprint Process is 
shown in Figure below. 

 

 
Fig 6 Sprint Process for hybrid model 

 

VII. ANALYSIS AND IMPLEMENTATION 

Advantage of RUP is that it concentrates on Quality of 
software and gives documented planning for the system. On 
the other hand Scrum is a combination of self-managed 
techniques. Scrum provides poor performance for large and 
complex projects. The proposed Hybrid Process has been 
implemented successfully in an organization with MIS related 
project with balanced team members from coding, designing, 
testing and management aspect. The author of this paper 
performed the role of Scrum Master. 
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A. Changes in requirements 

By adopting agile (scrum) model, this issue is catered. 
Business rule Changes in requirement are redefined in 
iterations as module development progresses. Although other 
process related changes shall be handled by support for defect 
team in iteration as defined in Figure 6. This creates a 
complete understanding between customer and developer.  

B. Not able to meet deadlines 

Agile development sets requirement as a scaling factor instead 
of cost and schedule. In practice, our organization defined 
Cost and schedule for basic modules development as RUP 
suggests in Business modelling phase. Further User changes 
are accommodated in long term maintenance period as agile 
methodology says. Agreement Documentation, deadlines, 
schedule and budgeting can’t be ignored but can be controlled 
by applying both methodologies. Sprint review and 
retrospective meeting ensures project is going smooth. 

C. Quality 
High quality assurance of software is somehow compromised 
for agility but Iterative and incremental combined 
development still produced high quality software. As 
requirement analysis and review in (SRS) has been picked as 
quality maintenance documentation in Figure 4, so quality will 
be managed and analysed in provided approach.   Proper 
Testing is performed before release to make sure the product 
meeting its quality or not. 

D. Distributed Software development 

Sprint Backlog management: There is a one consolidate 
centralized task manager. The product owner updates about 
the task and set its priority. All teams will get their task 
assigned after the approval of Scrum Master on this task 
manager. Scrum Master and Team mutually decides high 
priority tasks in each sprint start-up meeting.  

Shared Workspace between teams: It is necessary for all teams 
to have electronically shared work space to establish a 
communication between teams so that all project development 
issue and documents will be discussed and shared on time. 

VIII. CONCLUSION AND FUTURE WORK 
The aim of this research is to suggest a qualitative software 
development model for large scale project that should meet 
both deadlines and customer needs. After combining the 
strength of two methodologies (i.e. Agile and RUP) while 
suppressing their weaknesses, a hybrid solution has been 
proposed. It is advised that before applying this process in any 

organization, project size and team size should be kept in 
mind. This methodology also gives freedom of tailoring 
mentioned artefacts and roles according to project need. More 
combination with agile are needed to be experienced for future 
research and better methodologies for deployment phases. 
Future research papers will elaborate tailoring of artefacts and 
phases of this hybrid approach within a project. 
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