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1. Technical Description
Purpose of this document

This Deployment Package (DP) supports the Basic Profile as defined in ISO/IEC 29110 Part 5-1: Management and Engineering Guide. A DP is a set of artefacts developed to facilitate the implementation of a set of practices in a Very Small Entity (VSE). A DP is not a process reference model (i.e. it is not prescriptive). The elements of a typical DP are: description of processes, activities, tasks, roles and products, template, checklist, example, reference and reference to standards and models, and tools.
The content of this document is entirely informative.
This document has been produced by Sanyakorn Buasung (TISI) beyond his official participation to ISO JTC1/SC7/WG24. 

Why  is Vesrion Control Important ?
A version control system provides a repository for recording changes in source code and associated artifacts. It is a place to keep track of how software changed, when it changed, and who changed it.

A project’s success is highly dependent on effective version control system. Version control becomes essential for all size of software organizations including VSEs, because a software project produces a number of items during its execution, including various documents, programs, data, and manuals. All of these items can be changed easily at any time during the course of the project.

Typically benefits of version control:

· Version control keeps a history of changes. A history for each artefact is maintained which allow team members to help determine why decisions were made, what has been tried in the past and who made changes. It is also important to ensure that all team members can always access the most current version, and easy to find or move back to old versions as well.

· Version control is central to coordinating teams and improves communication among team members, version control allow anyone to read and copy the project resources, but only authenticated or authorized team members are allowed to update them.

· Since allowing multiple team members to collaborate on a single artefact either at the same time, or sequentially, version control helps to ensure that another team member does not overwrite the work of one team member, and helps to ensure that the work of all team members is consistent and compatible.

· Improves productivity of the development team and quality of work because everyone has visibility into all aspects of a project.
· With version control, it is easy to handle software release management and increase customer satisfaction.
2. Definitions

In this section, the reader will find two sets of definitions. The first set defines the terms used in all Deployment Packages, i.e. generic terms. The second set of terms used in this Deployment package, i.e. specific terms.
Generic Terms

Process: set of interrelated or interacting activities which transform inputs into outputs [ISO/IEC 12207].

Activity: a set of cohesive tasks of a process [ISO/IEC 12207].
Task: required, recommended, or permissible action, intended to contribute to the achievement of one or more outcomes of a process [ISO/IEC 12207]. 
Sub-Task: When a task is complex, it is divided into sub-tasks. 
Step: In a deployment package, a task is decomposed in a sequence of steps.
Role: a defined function to be performed by a project team member, such as testing, filing, inspecting, coding. [ISO/IEC 24765]

Product: piece of information or deliverable that can be produced (not mandatory) by one or several tasks. (e. g. design document, source code).
Artefact: information, which is not listed in ISO/IEC 29110 Part 5, but can help a VSE during the execution of a project.
Specific Terms

Backup: (1) a system, component, file, procedure, or person available to replace or help restore a primary item in the event of a failure or externally caused disaster (2) to create or designate a system, component, file, procedure, or person as a replacement [ISO/IEC 24765]
Baseline: a specification or product that has been formally reviewed and agreed upon, that thereafter serves as the basis for further development, and that can be changed only through formal change control procedures. [ISO/IEC 12207:2008] 
Change Request: a request to expand or reduce the project scope, modify policies, processes, plans, or procedures, modify costs or budgets, or revise schedules. Requests for a change can be direct or indirect, externally or internally initiated, and legally or contractually mandated or optional. Only formally documented requested changes are processed and only approved change requests are implemented. [PMBOK® Guide – Third Edition]

Change Control: identifying, documenting, approving or rejecting, and controlling changes to the project baselines. [PMBOK® Guide – Third Edition]

Commit: to integrate the changes made to a developer's private view of the source code into a branch accessible through the version control system's repository. [ISO/IEC 24765]
Configuration Item (CI): an entity within a configuration that satisfies an end use function and that can be uniquely identified at a given reference point. [ISO/IEC 12207:2008]
Configuration Management: a discipline applying technical and administrative direction and surveillance to: identify and document the functional and physical characteristics of a configuration item, control changes to those characteristics, record and report change processing and implementation status, and verify compliance with specified requirements. [ISO/IEC 24765]

Impact Analysis: identification of all system and software products that a change request affects and development of an estimate of the resources needed to accomplish the change. [ISO/IEC 24765]

Recovery: (1) the restoration of a system, program, database, or other system resource to a state in which it can perform required functions (2) cloning a cluster after cluster failure or deletion [ISO/IEC 24765]
Release: particular version of a configuration item that is made available for a specific purpose (for example, test release) [ISO/IEC 12207:2008]
Repository: (1) a collection of all software-related artifacts belonging to a system (2) the location/format in which such a collection is stored. [ISO/IEC 24765]

Software Configuration: A consistent set of software products including: 

· Requirements Specification

· Software Design

· Traceability Record

· Components

· Software (unit, product, item)

· Test Cases and Test Procedures

· Defect Report 

· Product Operation Guide

· Software User Documentation

· Maintenance Documentation

[ISO/IEC TR 29110-5-1]

Version Control: establishment and maintenance of baselines and the identification and control of changes to baselines that make it possible to return to the previous baseline. [ISO/IEC 24765]
3. Relationships with ISO/IEC 29110 
This deployment package covers the activities related to Version Control of the ISO Technical Report ISO/IEC 29110 Part 5-1 for Very Small Entities (VSEs) – Basic Profile [ISO/IEC29110].

In this section, the reader will find a list of Project Management (PM) and Software Implementation (SI) process, activities, tasks and roles from Part 5 that are directly related to this topic. This topic is described in details in the next section. 

· Process: Project Management
· Activity: PM.1 Project Planning
· Tasks and Roles:
	Tasks
	Roles


	PM.1.10 Document the Version Control Strategy in the Project Plan.
	PM, TL

	PM.1.15 Establish or prepare the project repository using the Version Control Strategy.
	PM, TL


· Process: Project Management
· Activity: PM.2 Project Plan execution

· Tasks and Roles:
	Tasks
	Roles


	PM.2.5 Perform backup according to the Version Control Strategy.
	PM

	PM.2.6 Perform Project Repository recovery using the Project Repository Backup, if necessary.
	PM


· Process: Software Implementation
· Activity: SI.2 Software requirement analysis
· Tasks and Roles:
	Tasks
	Roles


	SI.2.7 Incorporate the Requirements Specification, and *Software User Documentation to the Software Configuration in the baseline.
	TL


· Process: Software Implementation
· Activity: SI.4 Software Construction
· Tasks and Roles:
	Tasks
	Roles


	SI.2.7 Incorporate the Requirements Specification, and *Software User Documentation to the Software Configuration in the baseline.
	TL


· Process: Software Implementation
· Activity: SI.5 Software integration and tests
· Tasks and Roles:
	Tasks
	Roles


	SI.5.11 Incorporate the Software, Traceability Record, Test Report, Product Operation Guide and Software User Documentation to the Software Configuration as part of the baseline.
	TL


· Process: Software Implementation
· Activity: SI.6 Product Delivery
· Tasks and Roles:
	Tasks
	Roles


	SI.6.6 Perform delivery according to Delivery Instructions.
	TL


Note: 
· Tasks are listed sequentially in section 3.1 but this doesn’t imply any lifecycle behind (i.e. detailed tasks can be organized either sequentially or iteratively). The reader will find in section 3.3 some example of activities ordering within some lifecycles.
· There are no rules regarding the precise format of an artefact (e.g. requirements specification can be documented and managed in a Word document or in a Excel spreadsheet or in a web based tool)
· Each of the Steps described below must be adapted to the organisation and project context. The rationale is to reduce the risks related to a lack of configuration control for the VSE. 

The effort of each step will vary according to the size of the project (small or large system) from few person/hours to several person/days or person/weeks.

The main tasks of version control are:

· Planning and Setting up Repository

· Version Identification

· Change Control

4. Description of Processes, Activities, Tasks, Steps, Roles and Products
Tasks
Planning & Setting up Repository

	

	Objectives:
	To develop a version control strategy and set up environment for performing version control.

	Rationale:
	Because each project have a difference characteristics, you have to adapt/apply version control practices that fit the project requirements and make certain all the participants know how version control will be implemented. The repository is used to store and control software configuration (source codes and associated artefacts) of a system.

	Roles:
	Project Manager

	
	Technical Leader

	Artefacts:
	Version control strategy

	
	Project repository

	Steps:
	1. Create version control strategy

	
	2. Create a repository

	Step Description:
	Step 1. Create version control strategy:

The project manager creates a version control strategy. The version control strategy is documented in the project plan. (see a typical table of content in Annex A)
Step 2. Create a repository:

The technical leader creates a project repository and configures the repository.

· Create new repository

· Create spaces or folders (e.g., working space and controlled space)

· Set access to the repository

· Provide mechanisms for storing, retrieving, changing items, backup and recovery.

· Train team members and stakeholders about: version control strategy, repository, procedures and tool.

· Perform a regular backup of the repository
· Verify that a backup can be performed successfully.
Tips: There are open-source tools that support repository creation and version control.(see Annex D)


Version Identification

	

	Objectives:
	To define the release, item and document numbering system for versions and variants of items.

	Rationale:
	Version identification is required for all baseline items (including source files, build files, object modules, releases, and documentations).

	Roles:
	Technical Leader

	
	Project Team

	Artefacts:
	Software configuration

	
	Baselines or releases

	Steps:
	1. Define item identification

	
	2. Perform release identification

	Step Description:
	Step 1. Define item identification:

Project manager and technical leader select work products/items to be controlled. 

Typical example of items include requirements specification, design documents, source code, test documents, project plans, user manuals, training materials, contract documents, review record, test record, supporting tools such as complier, customer-supplied product and purchased items that will be part of the delivery.

Technical leader assigns unique identifiers to items that come under version control based on predefined naming conventions and numbering scheme.
Step 2. Perform release identification:

Technical leader obtains authorization before creating or releasing baselines of configuration items.




Change Control 

	

	Objectives:
	To track and control changes to configuration items/baselines.

	Rationale:
	Many software development efforts involve multiple team members, sometimes geographically separated, working in parallel on interdependent software, developed over multiple iterations and targeted at multiple products, releases, and platforms. It is easy to lose track of what has changed and why and how the pieces fit together. The results can have a serious impact on cost, schedule, and quality. 

	Roles:
	Requester

	
	Project manager

	
	Technical Leader

	
	Project Team

	Artefacts:
	Change request

	
	(Update) Software configuration

	Steps:
	1. Control changes

	
	2. Perform changes to CIs

	Step Description:
	Step 1. Control changes:
Any changes to baseline items must be documented, evaluated, approved or disapproved by change authorize, and tracked to closure by project manger.

Step 2. Perform changes to CIs:

Approved change requests are implemented using the defined procedures. Version control tools that provide version/change control capabilities can support this task.

· Copy CIs from project repository for modification.

· Modify CIs in your “working space”.

· Verify changed CIs.

· Commit changed CIs into project repository (“controlled space”)

Tips: Don’t forget to record the description of the changes when committing changes.




Roles & Artefacts

	Role
	Definition

	Project Manager
	Develops version control strategy, identifies configuration items and releases and approves change request.

	Project Team
	Develops products/work products that are placed under version control and perform change according to approved change requests.

	Requester
	Submits change request, may be customer or project team.

	Technical Leader
	Create, backup and recover project repository; control changes; and release baselines.


Table 1 Definitions of Roles
	Artefacts
	Definition

	Change Request
	See definition.

	Project Repository
	Storage of software configuration, their changes, baselines, and releases; access and control mechanism; backup & recovery mechanism.

	Release
	A combination of files, which together become a configuration item. It is distributed outside the project.

	Software Configuration
	See definition

	Version Control Strategy
	Document strategy to implement version control. It is documented in the project plan.


Table 2 Definitions of Artefacts
5. Template

The following templates are provided with this deployment package. Choose and customize them to fit your project.

Version Control Strategy

The version control strategy, which could be part of the project plan, describes the following items:

· Product repository tools or mechanism identified

· Location and access mechanisms for the repository specified

· Version Control Strategy defined

· Backup and recovery mechanisms defined

· Storage, handling and delivery (including archival and retrieval) mechanisms Specified

Project Repository Layout

Example repository from Version Control with Subversion (SVN)

Repository

The Subversion community recommends that you choose a repository location for each project root—the “topmost” directory that contains data related to that project—and then create three subdirectories beneath that root: 

· trunk, meaning the directory under which the main project development occurs; 

· branches, which is a directory in which to create various named branches of the main development line; and 

· tags, which is a collection of tree snapshots that are created, and perhaps destroyed, but never changed. 
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The most recent version is located under /trunk/ the released versions are located under /tags/.
Version Identification - www.tbs-sct.gc.ca

Item

· Each item has a file name, unique to that project.
· Each item includes change history.

· Each item has an associated version identifier, which takes one of two forms: 

- An integer number, with the initial baseline version starting at "1", and incrementing monotonically.
-  A decimal identifier of the form described under Release e.g. for use when documentation is associated with a product release.

· Each item may optionally have associated with it: an item description, create or purchase date, reason for the creation/purchase.

Release 
All releases will be identified in the format: M.F.I 

Where

M = Major feature update, starting at "1"

F = Minor feature or bug fix, starting at "0"

I = Internal upgrade, starting at "0".

e.g., Release 2.1.0.

· These fields are numeric and increase monotonically.

· The internal field may be dropped when communicating external to Department X.

· Patches may be issued, for example as part releases, and are denoted by the addition of a letter to the F or I field.  E.g. Patch 2.1A.0.

· Releases are built from a combination of items, which themselves have version identifiers (see above).

Change Request Template Table of Content  

Adapted from ISO/IEC 15504.5 Change Request’s WP Characteristics

1. Change request (CR) number 

2. Purpose of change

3. CR status

4. Requester information

5. Impacted system(s)

6. Impact to operations of existing system(s)

7. Impact to associated documentation

8. Criticality of the request

9. Date needed by
6. Example of an Activity lifecycle

Disclaimer: This section provides some graphical representation of example of version control practices. These examples are provided to help the reader to implement his own version control practices fitting his IT project’s context and constraints.
Example 1 of Version Control Practices Lifecycle

This is only an example – use SPEM stencil for Microsoft Visio (http://www.pa.icar.cnr.it/cossentino/FIPAmeth/docs/SPEM.vss ) in order to produce such a diagram.
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Figure 1 Example 1 of Version Control Practices
7. Checklist

To be completed
8. Tool

Example of Free/Open-Source Version Control System

· Subversion [http://subversion.tigris.org/] - SVN manages files and directories over time. A tree of files is placed into a central repository. 
· TortoiseSVN [http://tortoisesvn.tigris.org/] - A free Subversion client for Windows Operating System. 

· SmartSVN [http://www.syntevo.com/smartsvn/index.html] - A powerful and easy-to-use, graphical client for the Subversion.
· CVS [http://ximbiot.com/cvs/] - Concurrent Versions System.
· SmartCVS [http://www.syntevo.com/smartcvs/index.html] - An innovative multi-platform CVS client. It has powerful features, like built-in File Compare/Merge, Transaction display or List Repository Files, and still is easy and intuitive to use. SmartCVS focuses on your day-to-day tasks and usability and is not limited to the available CVS command set.
9. Reference to Other Standards and Models
This section provides references of this deployment package to ISO/IEC Standards and to the Capability Maturity Model IntegrationSM version 1.2 of the Software Engineering Institute (CMMI®
). 

Notes: 

· This section is provided for information purpose only.

· Only tasks covered by this Deployment Package are listed in each table. 

· The tables use the following convention:

· Full Coverage =  F 

· Partial Coverage =  P

· No Coverage = N
ISO 9001 Reference Matrix

	Clause of ISO 9001
	Coverage

F/P
	Title of the Task and Step

	Comments

	To be completed


	
	
	


ISO/IEC 12207 Reference Matrix

	 Task of ISO/IEC 12207
	Coverage

F/P
	Title of the Task and Step
	 Comments

	To be completed


	
	
	


CMMI Reference Matrix

	Objective/ Practice of CMMI V1.2
	Coverage

F/P
	Title of the 

Task and Step
	Comments

	To be completed


	
	
	


10. References

	Key
	Reference

	ISO/IEC 29110
	Software Engineering — Lifecycle Profiles for Very Small Entities (VSEs) — Part 5-1: Management and Engineering Guide - Basic VSE Profile

	ISO/IEC12207
	ISO/IEC 12207:2008 Systems and software engineering – Software life cycle processes.

	ISO/IEC15504
	ISO/IEC 15504.5:2006 Process Assessment – An exemplar Process Assessment Model.

	ISO/IEC 24765
	ISO/IEC 24765, Systems and Software Engineering Vocabulary.

http://pascal.computer.org/sev_display/index.action

	SWEBOK
	ISO/IEC TR 19759:2005 Software Engineering – Guide to the Software Engineering Body of Knowledge (SWEBOK).

	Treasury Board of Canada Secretariat
	Version Identification Procedure, 
http://www.tbs-sct.gc.ca/emf-cag/config-mgmt/cm020-eng.asp


11. Evaluation Form
	Deployment Package – Version Control – Version 1.4
Your feedback will allow us to improve this package, your comments and suggestions are welcomed

	1. How satisfied are you with the CONTENT of this deployment package? 

 Very Satisfied      Satisfied      Neither Satisfied nor Dissatisfied       Dissatisfied       Very Dissatisfied

	2. The sequence in which the topics are discussed, are logical and easy to follow?

   Very Satisfied      Satisfied      Neither Satisfied nor Dissatisfied       Dissatisfied       Very Dissatisfied



	3. How satisfied were you with the APPEARANCE/FORMAT of this deployment package?

   Very Satisfied      Satisfied      Neither Satisfied nor Dissatisfied       Dissatisfied       Very Dissatisfied



	4.  Have any unnecessary topics been included? (please describe)

     

	5.  What missing topic would you like to see in this package? (please describe) 
· Proposed topic:

· Rationale for new topic

	6. Any error in this deployment package?

· Please indicate: 

· Description of error :

· Location of error (section #, figure #, table #) : 

	   7.  Other feedback or comments:

	8.  Would you recommend this Deployment package to a colleague from another VSE?
 Definitely         Probably         Not Sure         Probably Not          Definitely Not


Optional


· Name: 









· e-mail address:  __________________________________

Email this form to: claude.y.laporte@etsmtl.ca or Avumex2003@yahoo.com.mx
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SM CMM Integration is a service mark of Carnegie Mellon University.


® Capability Maturity Model, CMMI are registered in the U.S. Patent and Trademark Office by Carnegie Mellon University.


� This is the title of the task from section 3 of this package
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