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1 Overview

Software Revision Control Management (SRCM) is a process where-by development of source code is stored and all changes are tracked by a software version control database. A version can be as low level as the last time a file was checked in by a developer, or as high level as the last version labeled as a release.

The proper implementation of a ‘Safe & Effective’ development environment incorporates the use of a Software Version Control (SVC) package and the enforcement of a Revision Control Management process (RCM). The former is a software application dedicated to the storage and tracking of software development, the latter is a purely organic process practiced by the development team. 

There are several SVC packages available. It is important to choose a package that works well with your company’s practices, or to develop a solution in house. As for the RCM process, it is imperative to the success of a project to develop a process that provides the level of control and history that is desired, balanced with the administrative overhead and developer burden to abide the process.

This document discusses the SRCM solution for The Fitzpatrick Company, Inc. 

2 Glossary

1. TPG: 
The Fitzpatrick Company, Inc.

2. SVC: 
Software Version Control

3. RCM: 
Revision Control Management

4. SRCM: 
Software Revision Control Management. The marriage of SVC and RCM.

5. VSS: 
Visual Source Safe, the Software Version Control component of Microsoft Developer Studio Suite.

3 SVC: Software Version Control package

Software development at FITZPATRICK COMPANY is performed using the Microsoft Developer Studio suite of development tools. The SVC package included in the Microsoft Developer Studio is Visual Source Safe. As of October 1998 the current released version is 6.0. 

Visual Source Safe (VSS) is a project oriented SVC database package designed for small to medium size development teams. There is only a minimum support for multiple parallel and simultaneous development. This package fits well with FITZPATRICK COMPANY since it [FITZPATRICK COMPANY] mostly leads small development teams with little, or no cross platform development, and project teams of no more than 2 or 3 developers, typically 1-2. 

VSS provides a secure scheme for storage and tracking development of all types of data, from source code to software documentation, marketing and sales plans et al. Below is a list of several of the features we will be using. 

3.1 File Check-out, Check-in

Files in VSS are stored as a series of delta files. Delta files are the changes made from one version to the next. To view a specific version of a file you collate all the delta files up to that version, thereby including all changes and additions to the file up to a specific point in its history, even if that is the latest version.

When you check out a file you are collating all changes to a file and depositing a local copy of the merged file in your workspace. You are then free to modify this file as you see fit.

When you check in a file VSS performs a diff on your file with what has already been stored. It then compiles a delta file to represent all the changes that you have made to the file and stores that as the next incremental version of the file. 

3.2 Project/File Labeling

Labels are our way of “tagging” a version of a file or project as special, such as an official release. You can label an entire project REL_0150 to signify the version of every file that was included in the official software release. As development proceeds you can always refer back to the version labeled REL_0150 to see what was distributed to the customer base.

Labels are the method in which a Revision Control Management scheme is maintained. As development proceeds there are several ‘bus stops’ along the way. These bus stops can be labeled to identify their significance such as: the version that is currently being developed, the version that is being tested by the developer, the version that is ready for the QA department to rip apart or the version that the QA department blesses for public release… Each of these bus stops can be labeled to identify their significance, such as what development release they belong. More on bus stop labeling in the section on Revision Control Management guidelines.

3.3 Project/File Get

When you Get a file, or a project, you download the requested version of that file or project to your workspace as read-only files. This means you may view them, compile them but not modify them. If you override the operating systems write lock on these files and modify them you will not be able to save your changes to the file into the VSS database, you must first check-out the file to do that.

Get is useful when you wish to view/compile a specific version of a project. You can get all files in a project that have a specific label, such as REL_0100, and then compile and verify a submitted bug report. Of course to make the bug fix you must branch the necessary files and check them out. Get is also useful for departments that wish to view specific versions of files such as those labeled QA_0100. The QA department can perform a get on this label and compile the version that is ready for QA while development is off somewhere else in the tree of software versions.
3.4 Project/File History

The heart of a Software Version Control database is its ability to track all changes to a file, and to allow you to revisit any specific point in the history of a file. The history function is where you view the many versions of a file, select the one you want to see and pin it for viewing, or to merely peruse the development and labeling progress on that file.

3.5 Project/File Sharing 

Sharing is a feature that allows two or more projects to access the same file. All changes made to these shared files by any project sharing them are seen in all projects sharing them. Unless a file is branched, it may only be checked out by one person at a time regardless of which project it was checked out from.

3.6 Project/File Branching

Branching allows a project to fork off the version history of a file into a new project. This creates a unique file history from the branch point forward; all changes made to the file thereafter will only be seen in the new project. The original file can continue to be developed and will maintain a separate history as well. All branched versions of a file share a common history prior to the branch point, for version tracking and development history purposes. 

The preferred method for projects that need to share a file then modify it is to share and branch the file; therefore, other projects that share the file will not be affected by any changes made to the branched version.

3.7 Project/File Merge

Merging a project or file can only be done between branched versions of that project/file. VSS will help automate the process of performing a diff (highlight differences between versions of a file) and merge of those differences. (This is the recommended method of promoting maintenance release bug fixes back into the main development branch, and forward into subsequent release branches.)

Currently the VSS GUI only handles merging on a file by file basis.

3.8 Project/File Pinning

Pinning is the method used to lock your view to a specific version of a file or project. If you want to view a version of a file that is several versions back in its history you can pin your view to the specific version you want. Once pinned you will access that version in all ‘Get’ operations, and in other non-intrusive operations. Non-intrusive being those that do not incur changes to the file since a pinned file cannot be checkout or modified in anyway. To modify the file you can pin the file or project and then create a new branch for subsequent development, in fact this is the method recommended for maintenance releases.

3.9 Project/File Shadow

A shadow project can only be set up by the database administrator. A shadow folder contains the latest version of each file in the project. The shadow folder can be used as a local depository for files that need to be included in other projects but not modified, or as a central compile location where the latest versions of all included files can be accessed, viewed and compiled, but not modified. When the underlying files are modified and checked in under their development project branches (not shadowed) the changes are seen immediately in the shadow folder. Since complete versions of each file are stored in the shadow folder, you do not need a connection to the VSS database to view these files. In a non-shadowed project, you must access the files through the VSS interface, either by viewing the file within VSS or by checking out or getting the latest version.

3.10 Project/File Cloak

Cloaking is similar to the Klingon Cloaking device, you cannot see the objects that are cloaked. This is useful if a project contains subprojects that you do not want to see, or that are obtrusive to your work. You can privately cloak any file, project or subproject from your view. This does not remove or modify the cloaked object, merely obscures it from your personal view.

4 Release Process

4.1 Definition

A release process is the set of steps that are followed when developing a product through its official release incarnation. This process defines what significant and traceable ‘bus stops’ must occur before a product is packaged and released to the customer; however, it does not define what the package and delivery processes are as these are distinct to each particular product line.

The value of a formal release process is the ability to manage and trace the development of a product from inception through actual release. With a richly complete version history that has followed such a process it is a simple matter to view what changes were made, and why. Furthermore, documentation of the source code and the product is somewhat simplified as is mapping software architecture and tracking defects. These resources provide an internal map to help understand or flag code development practices that may enhance or debilitate good product development.

4.2 Process

When development on a product commences, developers check out the files that they wish to change or modify prior to any actual changes. 

As files are checked in and promoted a series of labels are applied that allow tracking of the development and release of the software. Each label is of the form LABEL_YYXX. The YYXX numbers that follow the label designator signify the major (YY) and minor (XX) release versions. 
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A major version is the official release of code, hopefully including significant feature enhancements. The minor version signifies the maintenance (defect fix) release.  

1. DEV_YYXX 
Whenever a file is checked in it is labeled with this label. This signifies the latest file that is undergoing modification, and for what release version. This file/module should undergo unit testing during this phase. Unit testing is a test of any modified code within a single module.

2. TST_YYXX 
When a developer has completed all unit testing on a file and believes the development work is done he promotes it to the system level testing phase, or white box testing. During this stage the developer tests the modified code with the rest of the project to assure that all interfaces and links with other code modules meet specs.

3. QA_YYXX
The modified code has passed both unit test and system level (white box) testing. It is now time to promote the file to the product level or black box testing stage. This level of testing is typically performed by the QA department and not the developer, this removes any ‘proximity blindness’ that may occur from testing ones own code.

4. R4R_YYXX
The QA department passes the product, signaling that no defects can be found through a ‘reasonable’ amount of testing. The QA department marks the product as ‘Ready for Release’ with this label.

5. PRE/REL_YYXX
Management and marketing departments concur on the release date of a product. Once a product has completed all prior stages of the release process, a decision is made to release the product. Now the SVC administrator promotes the entire product to a release label. If the management decides this is an early release of software, it will be labeled with the PRE_YYXX label; otherwise, the official release label of REL_YYXX is used.

Once the release label has been applied to the product source code it can be compiled, packaged and delivered as per the terms of that product license.

5 Revision Control Management: Use Guidelines

5.1 Introduction

All team members accessing the central database must adhere to accepted practices for software and document development. Universal cooperation on process guidelines and conformance will promote a secure release process and greatly improve administration of the database and all release code.
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Through experience it is known that no solution is universal, that no law or rule unbreakable. For instances that require an exception to the rule - the break in process guidelines must first be approved by an immediate supervisor, then by the database administrator and finally the deviation shall be well documented as to what was done and why it was necessary.

When a new project is started, a project folder will be created on the root level of the VSS database. Inside the project folder will be a subfolder named Main or some other descriptive name. Main will be the root folder where the source code hierarchy will be created. Inside this folder will be a series of sub folders (projects) that define the product architecture. 

The purpose of having the Main folder as the root to the project is to allow the creation of ‘shared’ projects and other related items stored at the same level that are not a part of the direct development line. These shared projects are useful for team members who need to perform parallel development. Essentially, they can share the whole project into a separate project with their name on it. Inside this project they can branch the file(s) they need to modify concurrently with another team member. Of course, this can be avoided through a cooperative check-out schedule, or through feature development delay/interlacing, but sometimes development collisions do occur.

So far, we have described the extreme basic model for the RCM process guidelines. The functional characteristics of this process actually subside in two sub-processes, a simple model and an extended model.

5.2 The Simple Model
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The simple model follows the above structure foundation precisely. It uses a single development branch for all code development. The release process follows that outlined above. When defect reports are received the maintenance releases are included within the main development strain and either released with the next planned release, or an unplanned maintenance release is created. 

Unfortunately, the simplicity of these procedures limit the depth of customer support allowed. If a customer submits a defect report, the fix may not be as quickly delivered as in the extended model (described later). 

Depending on the development cycle, a bug found in an early version of the code might not be fixed until the final release of the latest version, and then the customer must upgrade to the latest code to get the fix… including any feature set modifications, enhancements or removals. The customer may get an entirely new product to fix something simple in an early version. The other possibility (although highly unlikely) is that the bug is serious enough as to require an immediate maintenance release. If the defect was discovered in an early release, and current development is several releases down the line then this maintenance release would require the customer to upgrade to the latest version of code. In addition, the maintenance release would likely become a pre-release version of the current planned release.
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Another drawback is the marketing of product support and development, how do you charge for a maintenance release when it is included in a major release, or when it is included in a release one or two versions later… Customers will be required to stay up to date with the latest release of code.

5.3 Extended Model

For the extended model we require a more complex method of tracking changes that allows us to make legacy code changes to prior releases and make maintenance releases on those versions independent of later releases. This model has been made necessary by the contract agreement of certain products to support up to two major releases back. This means that when version 3.x of a product is being worked on we will still be required to provide maintenance releases for version 1.x.

In order to provide this level of control and freedom we require an extra level of abstraction. For this model, the second level of the product architecture will be the VER_YYXX. These folders will contain the various MAJOR release components. Inside each VER_YYXX folder will be the sub-project named Main as described above. Development of only the identified major release and all maintenance releases pertinent to that version will occur within this ‘branch’. 

For the extended model, the VER_01XX folder can be used to hold shared projects for concurrent development. Documents related to the project, but not to any particular release version, can still be stored in the projects' actual root folder (the one named after the project.) Furthermore, any code sets that are shared from another product line, such as a universal shared library, can also be stored in the project root.

As software defects are wont to propagate through later releases so must the maintenance release fixes. Therefore, a branching and merging scheme will be used to provide the requisite ‘forward propagation’ of development and maintenance releases.

Setup of the projects’ sub-structure, as outlined above, will only be performed by the SVC administrator.

To better illustrate the release process for the extended model within this setup let’s follow a sample project to see what happens:

5.4 Example RCM usage scenario for the extended model
1) A new product idea is proposed and the design proposal accepted. Josh, the SVC administrator creates a new project folder in VSS on the root level. For this example we will call it FITZPATRICK COMPANY_Terminals.
2) Inside $/FITZPATRICK COMPANY_Terminals he creates a sub project VER_01XX to hold the development and release projects for version 1 along with any subsequent maintenance releases.

3) Inside $/FITZPATRICK COMPANY_Terminals/VER_01XX/ he creates the main development folder/project – Main. With this done the development team can go to work.

4) The project has two developers, Jon and Tami. After Josh sets up the project substructure, Jon and Tami begin developing code. As they work they create new files in the Main directory. As the project grows in scope Josh can implement an agreed upon project structure with subfolders for specified modules, etc. The addition of subfolders should be done only by the SVC admin to maintain a simple chain of command to follow when later project versions complicate the issue. (New sub-folder/projects created require that all forward shared/branched projects need to synchronize by sharing this new folder.

5) Once a file is created they can check it out and modify it. 

A good rule of thumb is for each developer to check-in their source code at the end of each day with a descriptive comment discussing what they have done, and maybe what they have yet to do. These comments are helpful for later tracing through the file history and understanding what was changing and why.

Another point of view is to check-in code at regular bus stops, or places where some functionality is completed and ready for test. Regardless of the point of view taken, it behooves all considered to check-in code often to provide a steady and thorough file version history. Later it may be necessary to back-out some changes that did not work or were incorrect, so checking in often is highly encouraged.

Each time a file is ‘Checked in’ the DEV_0100 label is applied to it. Since labels cannot exist on two versions of the same file, this effectively moves the label to the latest version. The labeling process will create a new version number to identify the labeling action. This version is not unique, it is actually a pointer to the previous version where the changes were made. If this version were to be rolled-back (deleted) both the checked in and the labeled version would be destroyed.

6) A file/project history listing follows this description. Numbers in parentheses identify specific versions as shown in the history listing.

7) Jon creates the file src/main.c (1). 

8) He checks out the file and modifies it, then checks it back (2). 

9) Upon check in of this file the DEV_0100 label is applied to it (3).  

10) Jon continues to check-out, modify, check-in and label main.c through version (7)

11) Now Jon is ready to test so he ‘promotes’ his file to TST_0100. This again creates a new ‘virtual’ version (8) and applies the label. 

12) Jon tests his code and is satisfied. 
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Considering his task complete, he promotes the file to QA_0100 (9). The promotion to QA_YYXX sends a notice to the QA department stating that a new version is ready for testing.
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The QA department performs a ‘Get’ on the QA_0100 label. This downloads a copy of the QA_0100 labeled version of all files in the project. This ‘Get’ will continually grab the latest version of the code that has the QA_0100 label applied, so development happening on other files, by Jon or any other developer, that gets labeled QA_0100 will also be gotten. This way the QA department will always have the latest developer tested code. The downloaded files appear on the QA machine where they are compiled and tested.

15) A Bug is found! The QA department logs the defect and sends the report on to Jon. 

16) Jon checks out the file to fix it. After repairing the defect (and checking it in however many times it takes) Jon promotes the file to TST_0100 again. (12)

17) After testing he promotes it to QA_0100.(13)

18) Once more the QA department performs a get on the QA_0100 label, compiles and tests the code. 

19) The QA department passes this version. They pin the project at the QA_0100 label and then promote the whole project to Ready For Release (R4R_0100.)(14) This will notify Josh that code labeled R4R_0100 is ready to be released.  He then unpins the code so subsequent label moves and maintenance releases can be developed.

20) After a business meeting with the managers and marketing department, Josh is instructed to release the code as a pre-release version. Josh promotes the files to PRE_0100 (15), a pre-release label. This source code is then compiled and the object code is packaged and delivered to the sales/marketing department. 

21) Since that was a pre-release version of the code, development of VER_0100 continues along the proposed track.

22) Now Jon wants to work in a file that Tami has checked out. Since only one developer can have a file checked out at a time he is blocked from making any modifications. He has three choices:

A. Move on to a different file and come back when Tami is done with it.

B. Copy the file to his local computer and modify it in parallel, merging it in with Tami’s version after she checks in (highly discouraged since this disables any version history for intermediate changes that Jon will make.)

C. Share (create) a new project in parallel with the DEV_01XX project and Branch the file(s) that he needs to develop simultaneous to Tami. 

The last option is the most desirable when parallel development must occur. The shared project will share all changes made in either project. It is essentially an alias to the original project. The Branched files will only show changes in the project it was branched in, so Tami will only see her file changes, and Jon will only see his. From this point forward the file has a forked version history.

23) Since Jon created the branch he is responsible for merging his changes with Tami’s after she has checked in her version. After Jon is done making his changes and has successfully completed the merge over to the Main development line, he can destroy the shared/branched project that he created. This will effectively destroy all intermediate version history of modifications he made to the file(s) showing only a single check-in in the Main project history for all changes he made while branched. If this is done only for small changes this should be fine, it is analogous to a developer checking out a file and making sweeping changes before checking it in once.

24) For long development cycles Jon should Rev-Up (pre-merge (23)) Tami’s changes into his branch and test it (24) prior to merging all the changes back into the main line (21).

25) When the dust settles following release celebrations, it is time to get back to work… Version 02.00 is waiting in the wings.

26) Josh creates a share/branch project named VER_02XX that first recursively shares all files in VER_0100 and then branches all elements to create a fork in the version history. At this point, both projects share the same version history, but all changes from here on out will be unique to the project in which they are performed.

27) Jon and Tami commence development in VER_02XX, progressing towards REL_0200.  In time, a defect report is received concerning REL_0100. Jon goes back to VER_01XX to fix the bug. He checks out the afflicted file and makes the repairs (checking the file in and out often as he works.) This time, as he checks files in he instructs them to be labeled DEV_0101 for the first maintenance release on REL_0100. The prior process of development and labeling (DEV_0101, TST_0101, QA_0101, R4R_0101, REL_0101) proceeds as before.

28) When the maintenance release is complete, Jon needs to merge the bug fix into the current development strain, VER_02XX. This is to assure that all legacy bugs are propagated through the development history, forwards only – not backwards.

29) Eventually REL_0200 is released. Time to start VER_03XX.

30) Again, Josh performs a share and branch of VER_02XX into VER_03XX.

The design of VER_0300 requires several new files to be created and the obsolescence of others.

31) During development, another defect report is received on REL_0100. It is determined that this was not fixed in REL_0101. This time Tami veers off to grapple the bug fix. As before she checks out and modifies the afflicted file, on check in she instructs the label DEV_0102 to be applied, as this is the second maintenance release. The development process continues as before. When the final REL_0102 label is authorized Tami performs the merge into VER_0200. This is simple, but it will force a maintenance release of REL_0201, and the process of test and QA is still necessary… When this is done she can merge the changes in VER_0200 up to VER_0300… this is more difficult considering the radical changes to the code architecture. Some of the bug changes no longer apply, and others need further modification. The merge process must be performed manually rather than using VSS’ automatic merge utility.

32) Later, a bug is found in REL_0201, the last maintenance release of VER_02XX. Jon splits off to tackle the problem. The fix is propagated up to VER_0300, again through a manual merge.

33) Finally REL_0300 is released. 

34) Time to start REL_0400. Now we can retire VER_01xx. This means that there will be no more maintenance releases off the VER_01xx branch. VER_02XX and VER_03XX will still need monitoring.

6 END OF DOCUMENT
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