	
	

	Software Release Life-Cycle – Overview v1.1
	



Software Release Life-Cycle Overview

Introduction

This is an overview of a Software Release Life Cycle (SRLC) targeted for software-heavy development environments, either pure software development or product development with a large software component.  

Since every company or development department may have broadly different development life cycle definitions for their project work, this description is kept general enough to allow easy adaptation to your environment, or extraction and adoption of key elements that your current process doesn't include.   It is targeted to emphasize the necessary process documentation and approach to properly plan and execute a complex software release, without being overly bureaucratic.

Some notes about the approach taken in this document:

· This document gives an overview of the SRLC and provides a comparison to a typical development life cycle used for completing individual projects (product development or otherwise).  The purpose of this comparison is to show how multiple projects would typically fit within an overall software release process framework.     Conceptually, a software release is just a very large project, with the individual product development, system level work, maintenance or support projects being "umbrella-ed" underneath the larger software release.  Many of the phases are identical in concept between the release level and the individual projects, although work in the release phase is larger in scope than the corresponding phase in the individual development projects.

· The general SRLC here is described as a 10-phase gate project life cycle.  These would probably be the maximum number of phases with gate boundaries, deliverables and milestones, and exit criteria.  The 10 phases that are described here for SRLC are by no means set in stone; they can be adapted for your company's needs.   The 10 phases simply relate to logical transition gates between separate major activities in the release.    For instance, although Phase 10 Distribution includes very little work, it was documented as a unique phase due to the typically major transition represented between the previous phase, Beta testing, and readiness to release for customer shipments in Phase 10.   

In some cases you may choose to combine two phases into one.   They are listed separately here with the philosophy that condensing phases is easier from a general model than expanding the phases.  If you have a large number of individual projects and contributors, you might find have the 10 phase gates and exit criteria milestones approach is useful.  As the number of development projects is reduced, it may be more efficient to reduce the number of phase gates in the SRLC.  

Continued next page

Software Release Life Cycle Phases: 

· Phase 1 : Preliminary Requirements Gathering

· Phase 2 : Scope Definition

· Phase 3 : Negotiation and Planning

· Phase 4 : Release Plan Refinement

· Phase 5 : Development Tracking

· Phase 6 : Integration

· Phase 7 : System Testing

· Phase 8 : Internal Verification (Alpha)

· Phase 9 : External Verification (Beta)

· Phase 10 : Distribution

· The individual projects within an SRLC are described with a 7-phase project life-cycle.  There are many different forms of product development/ project life cycles; this 7-phase breakdown is partitioned nicely for easiest comparison of how individual projects would for easier comparison to the 10 phase software release cycle..  

The document assumes a least some basic knowledge of a common 7-phase product development life cycle.  The 7 phases and phase names used in this document for individual projects are listed below:

Project phases:

· Phase 1 : Product Concept 

· Phase 2 : Kickoff

· Phase 3 : Design

· Phase 4 : Development

· Phase 5 : Internal Verification (Alpha)

· Phase 6 : External Verification (Beta)

· Phase 7 : Production

The remainder of this document provides a description of the SRLC, including the purpose and main activities of each phase.  

About the Author 

Peter Michels has served as Director of Engineering and Program Management, Senior Project Manager, Software Development Manager and software developer in large and small companies with most recent focus in commercial wireless and 802.11 network  communications.  

Pete's professional interests are in project recovery, organizational behavior and organizational restructuring.

It has been commented that Pete has a higher tolerance level than average for negativity, which he explains must be the reason he enjoys, remains in and excels at the project management profession.  Pete has also been quoted as saying "almost everything is a project of some sort."  Apparently, he uses MS Project for many personal activities too.  Pete firmly advocates that schools should teach basic project management along with consumer economics and shop classes.  Pete has an irreverent sense of humor and finds a something amusing in most projects or programs.  Pete's last team shirts read "If you can't juggle, don't join the Circus" next to a juggling clown  logo on a unicycle with the sleeve reading "Ringmaster."

Pete contributed this series of software release life cycle overview documents and templates from his hard-won experience putting together software release methods in a growing software company.  Even as the company grew a sound process for developing each  hardware/software project, they found they needed an overlay to help with planning of their overall releases-- which often brought together 10-20 individual  (and complex in themselves) software and platform projects, as well as numerous feature enhancements, to enable them to make the necessary releases to the market.

Software Release Life Cycle

As mentioned earlier, the Software Release Life Cycle described here is targeted for integrating medium level scope or complexity projects.   It is deliberately generalized for wider application.  If there are more than a couple of highly complex projects, projects involving new or unknown technology, or an excessively large number of projects, the SRLC should undergo review and be modified appropriately for your specific environment and needs.  The opposite is true.  If there are a number of small or straightforward software projects, the release phases can be combined and condensed.

Tailoring the lifecycle: This SW Release life cycle can be used to start with and then tailored later for your department or environment as the team becomes more familiar with the process.  The process includes a Lessons Learned deliverable at the end of the software release project for process improvement and identifying “best practice” guidelines.

Applicable types of projects:  The SRLC is an "umbrella" project that has multiple individual software development, support, system or maintenance projects as sub-projects within the SRLC.  The SRLC is not software-type oriented and can be applied to any of the common forms of software development like object-oriented, systems software, RTOS and embedded systems, applications, client-server, web-based, tools and utilities, etc.

SRLC Positions:    It is recommended that the SRLC project positions have sufficient authority to make release trade-off decisions and are dedicated to the software release as a project team.  If the development department is transitioning from the big-bang method of integration to a more formal process of staged integration, some of the resources assigned to individual projects in the past will now be part of the SRLC project team.  It is recommended that a specific project manager is assigned as the SRLC project manager and be given the authority to arbitrate resources, etc. among the individual development projects, when necessary.

Overlapping of releases:  It is possible to have software releases overlap each other, with the beginning phase of one release overlapping the trailing phases of the previous release.  There are many tasks in the beginning of the release planning that generally require work effort from different staff members performing the end tasks of testing and migration to production.

Lifecycle diagram:  The diagram on the following page shows the Software Release Life Cycle modeled as a Cascade (sometimes still called the Waterfall Model also) Model project.  This can be modified to include projects using the Iterative Model (AKA Boehm or Spiral Model) with minor changes.  This model is used more commonly in the Object Oriented or web-based software development environments.  The SRLC is front end loaded for planning and back end loaded for delivery, quality and completion.  The middle sections are tracking and control oriented and the individual development projects can use an Iterative Model as a micro-process during these SRLC middle phases.
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Mapping the SRLC to project life-cycles:   Below is a figure that generally describes the inter-relationship between the individual development, system, support and maintenance projects following a 7-phase development life cycle and the larger “super” project of the software release.

The figure is just a general description and does not break down integration of the individual projects.  The Integration Phase is a key, separate element of a software release project.  It has associated planning, re-planning and coordination elements in the phases preceding it.
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Three development projects are shown in the example above.  These projects progress normally along their individual concept, planning, design and development paths.  The difference is the upward communications with the SRLC team and a broader strategic view of how each of the individual projects relates to each other in the larger picture of:

· the timing of deliverable milestones

· the total scope of the project

· the resources involved, either dedicated to the development project or shared with the SRLC project

As development progress, the various projects, sub-projects, modules or components of the individual development projects become available, and are methodically included into the integration process.  These modules may be delivered in a partially completed form, to allow early testing and early, high level integration.  The individual projects continue with their system test, alpha test and beta test procedures and plans.  It is likely that these phases will be reduced for the individual projects and some of the activities previously done by the project teams will move into the SRLC system test, alpha test and beta test phases, and be performed by the SRLC team.

Lastly, as the total software release is verified, validated and passes quality approvals, the release will become ready for distribution.  As this milestone approaches, various sub-projects that generate an end-user product will be proceeding to their production milestones in parallel with the software release and other projects. This separate production phase is appropriate when the release includes related, but completely or partially independent products.  Some examples of this may be stand-alone hardware devices or stand-alone software applications.  This separate production cycle can also include things like separate sides of networking products, like client and server software, where each side of the pair is independently qualified against a specified test suite.

The remaining sections of the document describe each phase of the SRLC.

Phase 1: Preliminary Requirements gathering

Overview

The Preliminary Requirements Gathering Phase of the Software Release process is an information-gathering phase. It acts as the kick-off phase of the software release project.  Information from previous projects and releases is identified, sorted, and compared to be considered for inclusion in the release.   The deliverables for this phase are thus generally reminders to collect and review the information necessary for making decisions about release content. 

Sources of this information include:

· Fault tracking or bug/error data bases

· Information being generated from the immediate prior release

· Previous projects and previous software releases

· Current development plans

The information gathered in Phase 1 is reviewed again more extensively in later phases as the individual projects that will compose this release are kicked off and their designs completed.

Phase 2: Scope Definition

Overview

Phase 2 takes the information gathered earlier and begins to define the overall purpose of the upcoming release, in the form of a Draft Release Vision, and create a scope definition via that Vision and a  high-level Software Release Plan.  Preliminary documentation is created and refined by the software release team.  These documents are used as position papers or "straw-man" documents to provide everyone a common reference for discussion.

A release plan is begun according to the process framework that the software release will follow - that process framework becomes the top level of the WBS (work breakdown structure).  Projected rough timelines, preliminary estimates of the functionality to be delivered in the release, and initial evaluations of resource needs are made and included.

During this time, the individual projects which may comprise the release are going through their concept and planning phases. That information is also fed to the release-level planning.   The projects' initial estimates are used to create the next levels of the release WBS, key project and release milestones, and start more detailed resource plans, equipment needs, preliminary risk assessments, etc.

Phase 3: Negotiation and Planning

Overview

The objective of Phase 3  Negotiation and Planning is to decide what projects, products and system features should be developed and included in the release to meet the customer's needs.  

During this Phase 3, the release team refines the Release Vision based on the requirements identified in the earlier phases and reviews alternatives on how to fulfill those requirements.   The team considers the planning and risk assessment  efforts from the earlier phases as well.  Issues are and potential tradeoffs are evaluated and negotiated between the release team, project teams, product management, the functional management staff and the customers to determine:

· What is most desired and needed by the customer, and whether a candidate release definition satisfies the needs of the customers

· Whether the preliminary release plan and schedule estimates to-date are correct, and  implications for being able to satisfy the customer needs in the timeframe

· If the resources are correctly allocated, and implications for being able to satisfy the customers' needs based on available resources

By investing time in the beginning of the Software Release, the release team can find and recommend to management the best overall solutions to achieve an optimal balance of release quality, performance, schedule and cost

During this time, the individual projects in the release (or at this point, still only candidates being considered for the release) are going through their initial design work.  Those individual project efforts reveal much more detail about the technical risks, resource requirements, schedule estimates, and feature understanding of each individual project.  Those details in turn provide the release team much better information for making tradeoffs.   For instance, given what Project Teams 1, 2, 3, and 4 have learned about their individual project scope and resource needs, can the organization even take on all 4 projects in this one release?

As the phase progresses, the release team evaluates options for the overall release: specific sets of projects, and scope definitions for each project, and how those translate to the release level:  risks in the proposed release scope, schedule, budget, cost of the equipment and facilities needed.  These examinations reveal  tradeoffs that may have to be made among all these items.   The team holds preliminary release review meetings and makes decisions on the requirements to achieve the best balance of these elements.   These release level decisions will often then be translated back down to the individual projects.

As the team iterates through these tradeoffs, they update the release plans to reflect their decisions, involving all release team members and many if not all project team members, to ensure everyone's buy-in and commitment.  The release team completes a Release Launch Notification. Management then determines whether or not to proceed with the release as defined. If yes, senior managers sign a Release Launch Notification.

This is also the time that the team goes through the "storm" stage of team development. Expect the team to work out disagreements, become more comfortable with themselves as a team, and learn to work well together toward completing the mission. This is one of the most important, as well as one of the most difficult, phases of Software Release Life Cycle.

Phase 4: Release Plan Refinement

Overview

The primary objectives for this phase are:

· Refine the release plan based on individual project work

· Develop detailed release test plans for later phases

· Continue development of high-level architectural plans

The release team continues to refine the release plans and schedules. As detailed design reviews of the written specifications from the individual project teams are published and approved, the release and project teams identify deficiencies, deviations and missing functionality in the project designs as they pertain to the release-level Architectural Specifications.  The release team and project team members determine if the products produced by the individual projects match the Release Vision requirements.  The documentation is refined as needed to reflect any changes.

Release-level Test and Integration planning is a large part of this phase.  This planning ensures that these activities will be ready to start later in the software release life cycle.  It also ensures that any related impacts on product design or release content are considered early.  Lastly, this early test planning ensures that the team agrees on the appropriate specific testing to achieve the desired system quality.

The Architectural Specification activities continue in this phase, as the development staff refines the system architecture plans and negotiates various trade-offs between individual projects to ensure that the Release Vision goals are met by the projects included in this release.

Phase 5: Development Tracking

Overview

The primary objectives for this phase are:

· Monitor the projects to be included in the Release

· Control internal and external activities that will influence the release vision, expand scope or put the Release Schedule in jeopardy

· Continue development release plans

· Update and communicate the release information

· Prepare for the Integration Phase

Elements within the release may change during the development of the various projects that are included in the release.  As changes occur, the team updates the appropriate release level plans.  Particular attention should be paid to any changes that affect inter-project dependencies and any contingency plans the project teams take that have not been documented.

There will be internal and external pressure to change the scope of the Release Vision.  This is a primary source for slipped schedules.  The team can use a Release Priority List to consciously drop features or enhancements from the release, with appropriate consideration, if there is an insistent need to add new scope.

The team prepares test plans for the Integration Phase.   They should also review and sign off the test plans from the development teams, to raise the confidence that pieces and parts of the system are all are ready for their entry into the Release integration.

Phase 6: Integration

Overview

The primary objectives for this phase are:

· Get all the parts, projects, sub-projects, modules, libraries, packages, etc. working together as a cohesive system, by following the Integration Plan and executing the Integration Test Plan.

· The focus is on the interfaces between the various software entities, not testing the entities themselves.

· Control activities to focus on getting things integrated, rather than fixing individual entities

· Start bug tracking and bug analysis trending

· Prepare for the System Test Phase

The Integration phase is a planned, formal method of “putting it all together” and monitoring and controlling the process of building on each previous partial integration. The goal is to control the number of variables as each part and piece of the whole system is brought into interaction with the other parts.

Integration testing is performed separately from Unit Testing and System Testing because there are some possibilities of problems in “putting it all together”.

· Data or information can be lost or mangled while crossing an interface boundary between 2 modules.

· One sub-system or module can have an unintended, negative side effect on another sub-system or module.

· Imprecision that is unnoticeable in one module may be negatively magnified when it crosses an interface boundary and eventually become noticeably incorrect.

· Global data structures aren’t.  Local data isn’t.

· Multiple, different in-use copies of the header files, classes, etc. due to improper use of the source code control, etc.

Phase 7: System Test

Overview

The primary objectives for this phase are:

· Control and monitor changes to the software code base

· Prepare for Alpha Testing

· Execute the system tests, possibly including:

· functional testing

· stress testing

· possibly sensitivity testing

· recovery testing

· performance testing

· security testing

· diagnostic mode testing

· usability tests

· backward-compatibility tests

This phase covers documents, reports and activities that should be done while executing a series of tests, with the primary purpose of fully exercising the software release being created.  The focus is suggestions for control and management of the process.

Note:    The release process documented here does not include extensive information on the science or theory of quality assurance or systematic testing paradigms, although there are inferences to these in the deliverables.  You will need to due additional research if you are not familiar with software testing or software quality assurance methods and procedures.

Phase 8: Internal Test (Alpha)

Overview

The primary objectives for this phase are:

· Make the product customer ready by internally verifying that it meets the Release Vision and all other project and release specifications.

· Ensure compatibility of all sub-systems in the Software Release.

· Test and verify the completeness of the integration among parts of the system and between the software and the operating system.

· Verify the system meets all quality and performance acceptance criteria and doesn’t negatively affect any of the other parts of the system.

· The elements of the system are under increasingly stringent change control to ensure that unplanned features and inadvertent defects are not introduced.

· The Software Release and the projects making up the Software Release will complete their marketing, quality, manufacturing, and support plans.

· The continued preparation and completion of Release-level training materials and classes, customer support documents and marketing literature.

Software Quality Assurance verifies the system-level functional performance requirements.

The phase includes the iterative activities of testing, defect detection, defect submittal, defect review, defect correction and eventually re-test.  This continues until the team determines the Software Release is ready for Beta customer release.

Phase 9: External Test (Beta)

Overview

The primary objectives for this phase are:

· To demonstrate that the Software Release and the products it contains meet or exceed customer requirements

· To demonstrate that Software Release meets or exceeds the defined quality goals

· To prepare Operations or Manufacturing to build, test, and ship the Software Release or derivative products contained in the software release, at targeted costs in forecasted volume

· To test the total Software Release, customer support services and supplied documentation in customer environments

· To demonstrate that, once installed at the customer’s site,  the software can be supported, can be serviced and problems can be solved after installation

All release team members should participate in reviewing test planning and test results to ensure that all remaining issues are identified and resolved during this phase. Maintain tight control over any engineering changes to the product, to avoid schedule changes and other risks.

.

Phase 10: Distribution

Overview

The primary objectives for this phase are:

· Move the software release, its derivative products, associated documentation and the build or make environment to appropriate control systems.

· Produce master copies of the software release and its derivative products and release them to production.

· Capture any positive or negative feedback from the teams involved in the release process into a lessons learned database for future release teams and “best practice” guidelines.

This phase closes out the Software Release Life Cycle.
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