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i. Abstract  

Sooner or later, any long-term project related to software development, grows to immense 

size, becoming difficult to control and difficult to predict. Leaders are no longer able to track 

specific activities, perhaps, the main problem is that the management team does not have a 

clear idea about the quality of manufactured products. The slave, in turn, are deprived of the 

full awareness of the set project objectives, guided in their work not a scientific basis and 

inspiration and impulses of the soul. 

It is likely that even in this case, some control over the project, with varying degrees of success 

possible. However, it is difficult to determine the quality of the output product as in the 

industrial production. 

Here and there is a need to move to a different quality level. This is due not only to the fact that 

the company wants to raise an altruistic quality product - not at all! Improving quality - an 

important condition for the survival of IT-companies in the current market conditions. It is a 

competition of companies for customers who are no longer willing to trust their own projects 

to firms not able to guarantee the high quality results (that is, to provide evidence of its ability 

to bring the project to fruition within budget and with the highest quality). Providing evidence 

of the company's experience and recommendations from its regular customers more often is 

not enough to make a decision on placing an order. Modern customer seeking some universal 

scale, confirming the competence of contractor firms - similar quality assessment of the 

principle of restaurants and hotels (for example, perhaps, is not quite correct, but rather 

indicative). 
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ii. Introduction  

CMM (Capability Maturity Model) - a model of maturity of software development processes, or 

evolutionary model of development of the company's ability to develop high-quality software. 

CMM was originally designed and developed as a technique allowing a major US government 

agencies to choose the best vendors. To do this, it planned to create a comprehensive 

description of ways of assessing software development processes and methods for their further 

improvement. As a result, the authors were able to achieve such a level of detail and 

granularity that the standard was suitable for ordinary software companies seeking to 

qualitatively improve the existing development processes that lead them to certain standards. 

The key concept of the standard is the maturity of the organization. Immature is considered an 

organization in which the software development process depends on specific artists and 

managers, and the solutions are often simply improvised "on the fly" - what in modern 

language is called creative or art. In this case, the probability of exceeding the budget or going 

beyond the deadlines of the project, so managers and developers are forced to deal only with a 

resolution of pressing problems, thus becoming hostages of their own software. Unfortunately, 

at this stage of development, most companies (CMM for graduation this level is indicated by 

the number 1). 

CMM - a large, multi-standard quality, covering the entire cycle of software development, from 

design to implementation. It is suitable for optimizing and improving the quality of produced 

software. But achieving quality may be different, because the standard does not say how to 

carry out this or that procedure, it only describes what should happen as a result. 

The term "implement CMM 'is not in the implementation of the standard itself. Standard can 

be satisfied, and to implement it, it requires a certain technology that can streamline the 

process of software development in accordance with the requirements of CMM. This 

technology can serve as a company's Rational product, named Rational Unified the Process , 

which clearly painted all stages of development, are given clear instructions describe all of the 

documents, all the roles of participants and their actions.  

This article is devoted to the description of the principle of bringing the CMM configuration 

management to quality, with a focus on the roles of the project participants and the actions 

that are necessary to achieve the level of quality control. Logically, the article is divided into 

several parts. The first part provides a general introduction to the CMM. The second - specifies 

the particular configuration management according to the Rational Unified the Process . Finally, 

the third part contains the tabular information under SMM RUP key technology requirements. 

 

http://www.interface.ru/fset.asp?Url=/rational/rup01_t.htm
http://www.interface.ru/fset.asp?Url=/rational/rup01_t.htm
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In mature organizations, on the other hand, there are clearly defined procedures for the 

creation of software products and proven project management mechanisms. All procedures 

and mechanisms as required refined and improved in pilot projects. Estimates of the time and 

cost of works is based on experience and are reasonably accurate. Finally, in the company there 

are standards in the processes of development, testing and implementation, as well as the rules 

of registration of the final software code, components, interfaces, etc. All of this is 

infrastructure and a corporate culture that supports the software development 

process. Technology will release only slightly vary from project to project based on the 

absolutely stable and proven approaches. 

CMM defines five maturity levels of organizations. As a result, the company's certification is 

assigned to a certain level, which in the future may increase or decrease. It should be noted 

that each level includes all the key features of the previous ones. 

(1) Basic level (initial level) - this is the main standard. This rating usually refers to any company 

that has managed to get an order to develop and transfer software product to the 

customer. Tier Companies are no different development stability. As a rule, the success of a 

project does not guarantee the success of the next. For companies this level characterized by 

uneven development process - availability of jobs involving all hands at work. This category can 

be attributed to any company, which somehow takes its obligations. 

(2) Repeatable level (repeatable level). This level correspond to enterprises with specific project 

management techniques. Planning and management in most cases based on existing 

experience. Typically, a given level of internal standards already developed and organized 

special quality control group. 

(3) A certain level (defined level). The level is characterized by the presence of a formal 

approach to the management (i.e. describes all the typical steps required for multiple 

repetition: the role of the participants, the formats of documents produced by the action, 

etc.). To create and maintain a similar standard to date the organization has prepared a special 

group. The company constantly conducts special training courses for professional development 

of its employees. From this level the organization ceases to depend on the personal qualities of 

specific developers, and has no tendency to slide on the lower levels. Abstracting from the 

developer due to a thoughtful mechanism for setting goals and monitoring performance. 

(4) controls the level (managed level). The level at which the established quantitative quality 

indicators. 

(5) Optimizing level (optimizing level) is characterized by the fact that measures to improve are 

designed not only to existing processes, but also to evaluate the effectiveness of the 

introduction of new technologies. The main task of the entire organization at this level is the 
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continuous improvement of existing processes, it is ideally designed to help prevent possible 

errors or defects. Suitable mechanism for reuse from project to project, for example, report 

templates, formats requirements. 

From the gradation levels it shows that the technological requirements are only saved to the 

third level, then also generally follow the requirements for administrative management. That is, 

levels 4 and 5, for the most part of the management and their achievement is important not 

only to release a software product, but also to analyze project progress and make plans for the 

next project, based on the current template. The use of these approaches should provide a 

planned, gradual improvement of the processes used. 

While in Russia, known only to the acronym SMM, but cannot imagine how it is possible to 

achieve a qualitative leap. And it's not just that the unknown direction of the jump, and that 

each individual company rather difficult to build their processes under the CMM requirements 

on their own, without external interference. Why reinvent the wheel? Is not it easier to take a 

ready-made set of optimization solutions (for example, the Rational Unified the Process ), to 

implement it (and here it is already possible to manage on their own), get ready a set of 

solutions for high-quality construction of the software, and only then invite specialists and 

certified at a certain level? As we have already mentioned in this article, Rational guarantees a 

level 3 CMM. 

In the West today, is already widely used for process optimization software technology 

company release the Rational Software . There are several reasons: first, Rational Software - 

virtually the only company that clearly described the whole production cycle for software 

release ( the Rational Unified the Process ), to identify all possible types of documents that 

accompany the project are strictly painted role (input / output documents, templates 

documents and so forth.) each project participant. Secondly, the company has created special 

software for quality performance as the each stage separately, and the whole project. It is also 

important that through Rational RUP offers go from programming as an art to programming as 

a science where everything is clear and transparent thanks to the scientific approach to 

development. By some estimates Western analysts, capital return ratio before and after the 

introduction of high-quality processes varies from 5: 1 to 8: 1. 

 

 

 

iii. Configuration and Change Management from the perspective of 

CMM and RUP 

http://www.interface.ru/fset.asp?Url=/rational/rup01_t.htm
http://www.interface.ru/fset.asp?Url=/rational/ratline.htm
http://www.interface.ru/fset.asp?Url=/rational/rup01_t.htm
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So, we have already touched on the requirements for quality processes, and now look at how 

to regulate the RUP to achieve the required quality. Let's talk about the part of the RUP, which 

describes the configuration management. 

The main objective of the configuration management software - establishing and maintaining 

the integrity of the design data throughout the project development life cycle. 

Configuration management is involved in the identification of the configuration manufactured 

software (i.e., in the choice of the product and its description) on time. SCM (Source 

Configuration Management) provides a systematic control of configuration changes to maintain 

their integrity and relevance throughout the project lifecycle. Results of the development, 

which are delivered to the customer, under the control of the configuration of the system. Also 

under its control are all the documents and the results of the compilation (requirements 

documents, reports, raw data in any programming language). 

Baselines Library must be installed and working version releases contain. Under the base lines 

hereinafter refers to a set of versions of the source files that make up a particular version of the 

compiled release. Changes in the basic software product lines that are based on the baselines 

of the library should be controlled by change control and configuration auditing functions in the 

SCM, which is fully guaranteed by the product of the Rational the ClearCase (Version Control). 

All data of the key process areas (Key Process Area) covers the possible methods of execution 

of configuration management functions. The CMM is all quality requirements are presented as 

KPA. Each of these methods clearly describes a certain area with formalized requirements and 

RUP can lead this sector in line aforesaid requirement. 

Mechanisms for identifying the specific unit configuration, are contained in the KPA and 

describe the development and maintenance of each configuration unit (source texts, pictures, 

documents and so forth.). 

Below are the basic tenets of the configuration for CMM control (literal translation 

requirements): 

 Any action in the direction of pre-planned configuration management 

 Any program of work identified, controlled, and are publicly available 

 Any changes in the product are manageable 

 Interested groups and individuals are constantly informed about the status of the 

project. 

http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
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For the implementation of these actions related to configuration management in RUP has 

several related software products: the Rational the ClearCase (VCS control means), the Rational 

the ClearQuest (vehicle configuration management organization and change management). 

Also, at some stages convenient to use a system of generation of project documentation 

Rational SoDA for a standard form of reports. To join the regional application of remote 

commands used the Rational the ClearCaseMultiSite . 

Rational Unified Process describes all the stages of software development, including 

configuration management. Contains a description of the roles of the project participants, 

patterns of input / output documents, a set of recommendations for each project stage. Fig. 1 

shows the flow of work and RUP phases. Pay attention to configuration management. The 

diagram shows that the configuration management accompanies all the stages and phases of 

the project and shall take effect from the date of creation of the business model analyst and to 

the transfer of the finished software product to the customer the transfer of the finished  

 

Fig. 1 (describes how to build a configuration management) 

 

As mentioned above, the RUP describes how to build a configuration management. If you look 

at the topic of configuration management of RUP, that our eyes gaze chart development 

project in terms of RUP (Fig. 2). 
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Fig. 1 (describes the steps of configuration management) 

This flowchart clearly describes the steps of configuration management (the steps that are 

necessary to pass the role of the participants ...). The scheme is the upper level 

description. Since nesting levels in a large encyclopedia RUP, navigation is done by selecting the 

appropriate subdiagram. Each following chart contains detailed information on the chosen 

theme (for a detailed description of all steps needed for the successful implementation of 

phase). 

Fig. 3 in the unfolded state, a first step (plan configuration management). It presents the role of 

employees (on the configuration manager and change management manager), their actions 

and the resulting document (configuration plan). Similarly describes all the configuration 

management stages (for more information about them will be discussed in the next article). 

 

 

 

 

 

 

Fig. 3 (the structural form of all participants in the configuration management) 

The following list shows the structural form of all participants in the configuration 

management, their activities and outputs. 
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Installing the Configuration Management Plan 

Actors and roles: 

configuration Manager 

establish configuration policies 

creating a configuration plan 

Change Control Manager 

the establishment of the version control process   

Artifacts: Configuration Plan 

Create a project and the environment 

Actors and roles:   

configuration Manager 

environment configuration setting 

integrator 

the creation of integrating space   

Artifacts: Configuration Plan (supplement), deployment model,  

configuration repository design, development workspace  

Change the configuration and presentation elements 

Actors and roles:   

integrator 

creating baselines 

     Rest 

creating a workspace 

making changes 

Updates workspace 

Artifacts: work order, a modification of the space 

Management baselines and releases 

Actors and roles:   

integrator 

           Create baselines 

           Isolation baselines 

configuration Manager 

            Creating a deployment unit   

Artifacts: material specifications, repository, deployment units 

Drawing on the configuration space reports 

Actors and roles: 

configuration Manager   

generating a report on the state of 

preparation of configuration audit 

Artifacts: design units, audit repository (report) 

Change Request Management 

Actors and roles:   

Change Control Manager 

view change requests 

search for duplicates in queries 

integrator 

check changes in the build, 

Rest                                                              view change requests           

                                                                     update change requests 

                                                                     Artifacts: change requests 
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By the term "artifact" here means receiving the output document. 

The list can be seen to adequately describes all the activities related to configuration 

management. In RUP, you can get much more detailed material on each of the following list of 

items. 

To further illustrate the possibilities of RUP and ClearCase is worth quoting the document 

template that is filled in the first place - a plan for configuration management. This plan is the 

main document regulating all further project activities related to configuration 

management. The plan should celebrate the way will be achieved or that purpose: in fact one 

and the same problem can be solved in different ways, but, once by a definite decision, it is not 

recommended to change it in the process. 

Configuration Plan: 

introduction 

goals 

Area coverage 

Definitions and Abbreviations 

references 

Short review 

SCM (Software Configuration Management) 

Organization, responsibility and interface 

The tools, environment and infrastructure 

     Identification of configuration items 

method of identification 

          Project baselines 

      Change control and configuration 

           The process of requesting changes 

           Change Management Group 

      Configuration status accounting 

           Methods of design of storage and release engineering process 

           Accounts and audits 

Main production targets 

Education and Resources 

Contractor and vendor services 

Naturally, this is the template that will fill in the data, in accordance with the recommendations 

of the RUP (each template item in the RUP can be viewed in a more expanded form). 

http://www.interface.ru/fset.asp?Url=/rational/rup01_t.htm
http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
http://www.interface.ru/fset.asp?Url=/rational/rup01_t.htm
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In conclusion, it should pay attention to the CMM key matches their relation to the Rational 

Unified the Process : 

iv. Keys CMM and their implementation in the RUP 

Key 

Name 

SMM 

key 

Description 

Role in 

RUP 

Processes in 

the RUP 

Procedures in 

the RUP 

notes 

So1 The project is 

carried out in 

accordance 

with 

established 

organizational 

policy 

(Software 

Configuration 

Management) 

Initiative 

group 

  Under the policy, you 

can define key roles 

and duties of 

employees involved in 

the KU. 

Ab1 Management 

has the 

authority to 

manage 

existing or 

established 

project 

baselines 

Project 

Manager, 

Head of 

Configuration 

and version 

management, 

project plan 

configuration 

and version 

control 

Action: setting 

change control 

process 

This step involves 

identifying a particular 

versioned management 

policy. 

Ab2 It organizes 

the work of 

the team 

responsible 

for 

implementing 

SCM for an 

existing 

project 

any 

employee 

Project 

management. 

Development 

of SDP 

(Software 

Development 

Plan) 

Actions: define 

the project 

organization 

This step involves 

defining the project 

organization. Incoming 

data for this key are the 

following: the system 

model in Rational Rose, 

and generated on the 

basis of its report in 

SoDA, by SDP. 

http://www.interface.ru/fset.asp?Url=/rational/rup01_t.htm
http://www.interface.ru/fset.asp?Url=/rational/rup01_t.htm
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Ab3 Allocated 

resources and 

funding to 

implement 

SCM-action 

Project 

manager 

Project 

management. 

Development 

of SDP 

Actions: define 

the project 

organization 

Partial repetition of the 

previous stage. Because 

of the special 

importance of the 

correct choice of the 

design organization 

relies to pay a large 

amount of time for its 

proper organization. 

Ab4 All members 

of the SCM-

groups trained 

in procedures 

and methods 

for the 

performance 

of SCM-action 

Project 

manager 

Project 

management. it

erations 

Management 

Actions: study / 

training 

This step involves 

training employees of 

the customer or on its 

own (if you have the 

appropriate specialists 

who carried out the 

pilot project) or with 

the assistance of 

external consultants. 

Ab5 The members 

of the 

software 

development 

team 

communicate 

with trained 

teams to 

supplement 

their SCM-

action 

Project 

manager 

Project 

management. it

erations 

Management 

Actions: study / 

training 

Same as the previous 

step. 

Ac1 SCM plan is 

prepared for 

each project 

in accordance 

with the 

established 

configurat

ion 

Manager 

The 

configuration 

management 

and version 

control. The 

project plan 

Action: CM-

creation 

plan. Template: 

SCMP 
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procedure configuration 

and version 

control 

Ac2 Registered 

and approved 

by the SCM-

plan is used as 

a basis for the 

further 

implementati

on of SCM-

action 

configurat

ion 

Manager 

The 

configuration 

management 

and version 

control. The 

project plan 

configuration 

and version 

control 

Action: CM-

creation 

plan. Template: 

SCMP 

It is understood the 

writing of the 

configuration plan - 

policy change file 

versions as part of the 

project. The plan is 

mandatory for all 

participants. 

Ac3 configuration 

management 

library system 

is established 

as a base 

(repository) 

for the 

software 

baselines 

configurat

ion 

Manager 

The 

configuration 

management 

and version 

control. Create 

the 

configuration 

Wednesday 

Action: CM 

medium 

setting. Tool: th

e ClearCase the 

ClearQuest 

Practical 

step. ClearCase and 

ClearQuest 

administrator 

implements the 

physical embodiment 

of the configuration of 

the planned policy. It 

creates a repository, 

which is saturated with 

initial rights. 

Ac4 Developed 

data are put 

under control 

and are 

identified 

configurat

ion 

Manager 

The 

configuration 

management 

and version 

control. The 

project plan 

configuration 

and version 

control 

Action: Create a 

CM-

plan. Template: 

SCMP 

Physical production 

design data under the 

control of the 

ClearCase . 

Ac5 Change 

requests and 

Project 

Manager, 

The 

configuration 

Action: 

establishing 

This functionality can 

be achieved when used 

http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
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reports on all 

elements of 

the 

configuration 

should be 

entered, 

recorded, 

reviewed and 

approved in 

accordance 

with 

established 

procedure 

Head of management 

and version 

control. The 

project plan 

configuration 

and version 

control 

control of the 

change 

process. Templa

te: SCMP 

in 

conjunction ClearCase a

nd the 

ClearQuest . When 

setting, select the type 

of possible 

collaboration products: 

UCM or BASE. From the 

selected type depends 

essentially on the 

policy forward. 

Ac6 baseline 

changes are 

managed in 

accordance 

with 

established 

procedure 

integrator The 

configuration 

management 

and version 

control. Releas

e Management 

and Basic 

version 

Actions: 

creating 

baselines. Temp

late: SCMP 

Depending on the 

usage policy ClearCase 

(UCM or BASE) selected 

numbering policy 

releases (basic, 

debugging). 

Ac7 Baselines are 

compiled and 

managed in 

accordance 

with 

established 

procedure 

integrator The 

configuration 

management 

and version 

control. Releas

e management 

and basic 

versions. 

Actions: 

promoting the 

base 

lines. Template: 

SCMP 

This procedure must be 

recorded in the SCMP 

and have a 

corresponding 

support. Unlike the 

previous stage of this 

involves the practical 

use of the already 

established policy. 

Ac8 The states of 

configuration 

items and 

modules 

registered 

any 

employee 

Configuration 

and change 

management. E

diting and 

production 

Actions: 

creating 

change. Templat

e: SCMP 

Actually the process of 

providing access to the 

data controlled by any 

participant. 

http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
http://www.interface.ru/fset.asp?Url=/rational/cquest.htm
http://www.interface.ru/fset.asp?Url=/rational/cquest.htm
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under the 

established 

procedure 

baselines 

Ac9 Standard 

reports 

documenting 

the SCM-

action and the 

content of the 

baseline, 

developed 

and made 

available as 

the interest 

groups and 

individual 

participants 

configurat

ion 

Manager 

Configuration 

and change 

management. 

Monitoring the 

status and 

create a 

configuration 

status reports 

Actions: the 

creation of the 

configuration 

status 

report. Templat

e: SCMP 

Report generation will 

be available both 

through himself the 

ClearCase , and through 

special reporting tools 

such as the Rational 

SoDA . If you are using 

ClearCase capabilities 

that allowed arbitrary 

automated generation 

of reports on a 

predetermined 

schedule. 

Ac10 baseline audit 

was 

conducted in 

accordance 

with 

established 

procedure 

configurat

ion 

Manager 

Configuration 

and change 

management. 

Monitoring the 

status and 

create a 

configuration 

status reports 

Actions: 

Configuration 

audit 

execution. Tem

plate: SCMP 

ClearCase has built the 

audit tool and allows 

you to set methods 

that differ from the 

standard using a set of 

masters. 

Me1 Units 

designed and 

used for 

determining 

the states of 

SCM-action 

Project 

Manager 

Project 

management. 

Monitoring and 

control of 

project 

Actions: 

tracking of 

project 

status. Templat

e: Plan 

measurement 

units. 

Concluding the 

measurement plan, the 

project will determine 

that the measurement 

they must be analyzed 

and used to improve 

processes. 

Ve1 SCM-action 

periodically 

Reviewer Project 

management. 

Action: 

reviewing the 

All reports are read and 

http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
http://www.interface.ru/fset.asp?Url=/rational/soda.htm
http://www.interface.ru/fset.asp?Url=/rational/soda.htm
http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
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reviewed by 

senior 

managers or 

managers 

project Monitoring and 

control of 

project 

project reviewed. 

Ve2 SCM-action 

viewed in two 

ways: 

periodically 

and event 

(action) 

Project 

Manager 

Project 

management. 

Monitoring and 

control of 

project 

Actions: 

tracking of 

project status 

Management should be 

aware of the status of 

the 

project. Accordingly, 

reporting make it easy 

to provide it. The 

frequency of checks is 

determined by the 

shape and at an earlier 

stage. view format can 

be linear, in accordance 

with the schedule, such 

as every week, and can 

be interactive, when 

higher authorities 

immediately informed 

about certain actions of 

employees. 

Ve3 SCM-group 

periodically 

audits the 

baseline for 

compliance 

with the 

default 

settings 

configurat

ion 

Manager 

Configuration 

management 

and change 

management. T

rack status and 

conclusion on 

the 

configuration 

status reports 

Action: 

preparation of 

configuration 

audit. Template: 

SCMP 

Periodically audited 

state design 

lines. Reports baselines 

submitted the 

ClearCase . Group 

decision-makers to 

periodically review 

whether they are 

contrary to the earlier 

policies. 

Ve4 Quality 

Assurance 

Group on 

Reviewer 

project 

Project 

management. 

Monitoring and 

Actions: 

tracking of 

 

http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
http://www.interface.ru/fset.asp?Url=/rational/cc/caseh.htm
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viewing and / 

or carries out 

actions and 

generates the 

appropriate 

audit reports 

control of 

project 

project status 

Terms used in the table: 

The SCM - Software the Configuration the Management  

the SDP - Software Development the Plan  

the SCMP - the Management Software the Configuration the Plan  

the UCM - Unified the Change the Management  

CM - the Configuration the Management 

conclusion 

The author does not claim to be comprehensive material on the issue of configuration 

management. This article - an attempt to show, to demonstrate the power of both the CMM, 

and the Rational Unified Process in their sharing to improve quality of software.  

In the next part of this article will tell you more about the set-up and configuration software the 

Rational the ClearCase , the Rational the ClearQuest and SoDA in accordance with the Key Process 

Area.  
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