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Guidelinesfor the
Initial Operational Capability (10C)
deliverablesfor
M odel-Based Architecting and Software

Engineering (MBASE)

Construction
teration Plan

a
o Iteration Assessment Report
o Release Description
o Quality Management Plan
o Test Plan
o Test Description and Results
o Inspection Plan
o Inspection Report
Transition
Transition Plan
User’s Manual
Support

o Support Plan

General permission to make fair use in teaching or research of all or part of these guidelines is
granted to individual readers, provided that the copyright notice of the Center for Software
Engineering at the University of Southern California is given, and that reference is made to this
publication. To otherwise use substantial excerptsor the entire work requires specific permission, as
doesreprint or republication of thismaterial.
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General Construction Process Guidelines

The process for the Construction and Transition Phase should be risk-driven: in particular, you
should follow process strategies, to accommodate your particular requirements. For instance, if
you have stringent performance requirements, you should plan accordingly for some of the
following process strategies, such asBenchmarking, Modeling, Performance Analysis,
Prototyping, Simulation, Code Profiling, Tuning and Optimization (Reference Table 8 in Hoh In's
Dissertation)

Itiscritical to keep all the artifacts properly baselined. In particular, at the end of each iteration,
the Operational Concept Description (OCD), System and Software Requirements Definition
(SSRD), System and Software Architecture Description (SSAD), Life Cycle Plan (LCP),
Feasibility Rationale Description (FRD) must be consistent with the 1OC plans and
implementation (e.g. source code comments, component and object names, etc.) documentation.
Thisis consistent with the concept of “continuousintegration” aspect of iterative and incremental
application development.

As part of making winners of all the success critical stakeholders, it is recommended that your
clients assess and evaluate each one of the intermediary or incremental releases, to avoid any
changes introduced late in the process, which might introduce schedul e slippage--something you
want to avoid in a design-to-schedul e situation

Reference information where applicable, as opposed to repeating information. In particular, you
should provide references to the information, when the reader will haveto look at multiple
documentsto get hold of the information. In particular, it is recommended to use hyperlinks with
traceability matrices that reference specific related areas in the documentation.

Although the purpose of concurrent engineering is to having coding and testing proceeding in
parallel, it is advisable to have afunctional freeze at some point during the iteration. Ideally, the
release at the end of the iteration should have thoroughly tested the features implemented in that
increment. If the programmers don't stop adding features at some point before the end of the
iteration, the added features may not be thoroughly tested, and furthermore, may compromise the
quality or correctness of the current feature set, leading to an unusable increment.

CS577b Guidelines:
Rose Model Files should also be kept up-to-date. The code generation as well as the round-trip
engineering capabilities of Rose (Java, C++, ...) should be used, where applicable.
Ideally, during the rebaselining of the LCA packages, you should set your own dates for
performing inspections. make sure that you turn in the required deliverables by the date indicated
on the class schedule.
Make sure that your project plan also identifies which increments are important to be evaluated by
the customer and the users. It isimportant that the client periodically reviews the software asit is
being developed, in particular, regarding user interface considerations. It is very important, due to
the short schedul e, to minimize rework, by avoiding making assumptions: when in doubt, refer to
your customer. We recommend that most teams adopt the practice of delivering intermediate
working increments to the clients, and keep incorporating the feedback.

During Construction, you will be performing the following activities:
=  Requirements Management

» Detailed Design

= Coding

= Unit and Integration Testing

= Inspections

=  Configuration Management

=  Quality Assurance

You will be generating the following artifacts:
Iteration Plan
Iteration Assessment Report

© Center for Software Engineering, University of Southern California. All Rights Reserved. 3/48
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Release Descriptions and Notes
Test Plans and Results
Inspection Plans and Reports
Quality Management Plans

Requirements M anagement

Changes in the requirements will be documented, as appropriate, in the Operational Concept Description,
and the System and Software Requirements. Subsequently this may affect the architecture in the SSAD,
impact the schedule and appear in the LCP, for which the FRD will then need to be updated. For instance,
some of the changes might be moved to the Changes Considered but not Included (FRD 5.1.4) or
Evolutionary Requirements (SSRD 6.). Accordingly, the Feasibility Rationale Description should be
updated to reflect the impacts of the changes on the feasibility criterion of the project (e.g. is the value of
the revised system greater than the cost?).

Design Creating or Modification

During Construction, alot of effort will be spent on developing, detailing or changing the system design.
The design activities are reflected in the System and Software Architecture Description, and the associated
model files (e.g., the Rational Rose model). Low-level design details should also be included as comments
in the source code and be consistent with the SSAD (especially nhaming). Another related activity would be
to review the design and implementation (includes design meetings and consultations, aswell asformal and
informal reviews, walkthroughs, and inspections) and generating accordingly Inspection Reports.

Sincethereis no separate Detailed Design artifact, the Detailed Design information is documented in the
following 3 artifacts:

1. SSAD

2. Rose MDL Files

3. Source Code (comments always related back to SSAD)

CS577bGuidelines:

Y ou should try to strike a good balance as to what goesin the SSAD, v/swhat goesin the MDL files, v/s
what goes in the source code. Because having many objects/operations without tool support can lead to an
unwieldy SSAD, you may want to leave very detailed information (e.g., method argument types, return
values, ...) in the Rose MDL file. Once you have the information in the Rose model file, you can generate a
report out of it (e.g., using SoDA), and include that information in the SSAD, as Operation Specification
Templates, and so forth.

At any point in time, you should make sure that there are no glaring problems, such as having your
architecture/design as represented in the MDL file conflict what is represented in the SSAD (e.g., block
diagram), or with how the system was built.

Code Generation/M odification

During construction, most of the effort will be spent on actually coding the system. During coding, care
should be taken to follow proper coding standards and programming style, emphasizing on code readability
and maintainability, including the proper use of commentsin the source code. An associated activity will
consist of code reviews and inspections, where you will be inspecting code for defects, and generating
Inspection Reports. WARNING: risk managed scheduling and resource allocation as well as careful and
regular assessment and control are essential for a successful outcome.

Some related activities during the Construction stage will include creating or modifying prototypes,
assessing various Commercial Of The Shelf (COTS) components for the application, tailoring COTS
products, and integrating COTS products into application including glue code design, development and
test.

Testing

Testing isan integral part of the Construction stage. Thisincludes testing individual components of the
system, writing test drivers, simulations, and gages, generating regression test packages, writing test
descriptions, matching with requirements scenarios and reporting test results.

© Center for Software Engineering, University of Southern California. All Rights Reserved. 4/48
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Project Management and Special Functions

Throughout the project, you will be performing planning and control activities, such as creating or
modifying plans, reporting status, collecting and analyzing metrics, managing or coordinating work
(configuration management, quality control). In particular, the Project Manager will be generating Iteration
Plans and Iteration Assessment Reports.

Configuration Management and Quality Assurance: Hours spent performing configuration management
and quality assurance functions, including developing Quality Management Plan, Inspection Plan,
coordinating tools and the like must be planed and accounted for on the construction schedule.

In preparation for, and during the Transition Phase, you will be performing several activities, such as
developing and executing the transition plan, coordinating deliverables with the client, meeting with key
personnel for transition strategy and readiness discussions. Y ou will also be training the users on the
application, developing training material, as well as developing user documentation (e.g., user's manual and
online help). Finally, you will need to spend some time coordinating, preparing and packaging customer
deliverables for delivery (source code files, install ation scripts, maintenance package, regression test
package, support tools and environment, etc.). Most importantly documenting how the system must be
supported and will support anticipated evolutionary changes.

Guiddlinesfor the Deliver ables

The artifacts of the process grouped in "logical” sets. These groupings do not imply physical document
groupings. They indicate what areasare the main focus within a particular phase.

Requirements, Architecture, Design and Management Set
- Operational Concept Description (OCD)
System and Software Requirements Definition (SSRD)
System and Software Architecture Description (SSAD) and Rose Model Files (MDL)
Feasibility Rationale Description (FRD)
Life Cycle Plan (LCP). Must include effort/cost estimates such as:
COCOMO I run
COCOMO |l Data Collection Form (as an Appendix) as arationale capture for the
COCOMO Estimate
Risk-Driven Prototype(s)

Construction Planning Set
- LifeCyclePlan (LCP)
Quality Management Plan (including guidelines for Configuration Management, Testing and
I nspections)
Inspection Plan
Test Plan

Status Assessment Set
Weekly Effort Forms
Weekly Status Reports

Construction Working Set
One Construction Set is delivered at the end of each iteration.
< Documentation
» As-built specs
=  As-built Operational Concept Description (OCD)
=  As-huilt System and Software Requirements Definition (SSRD)
= As-built System and Software Architecture Description (SSAD)
= As-built Rose Model Files (MDL)

© Center for Software Engineering, University of Southern California. All Rights Reserved. 548
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=  As-built Feasibility Rationale Description (FRD)
= Updated Risk Management Plans

=  Summary of therevisions
Iteration Plans (one per iteration)

VVYVYVY

% Implementation

Inspection Reports (at least 1 inspection report per iteration)
Test Reports (at least 1 test report per iteration)
Release Description (one per iteration)

Iteration Assessment Reports (one per iteration)

03/06/00

» Source Code Baselines (including commentsin the source files and “Read Me” files)

» Associated Compile-TimeFiles
» Component Executables
» Test driversand simulations

Transition Set

Transition Plan (including some Training planning)

User Manual
Transition readiness assessment

Support Set

Support Plan (including evolution support plan)
Training materials (including tutorials and sample data)

Regression Test Package
Packaged Tools and Procedures

Data Collection Set

Size Report (including Source Lines Of Code (SLOC) estimates) (one size report per iteration)

Other data collection items such as:

COCOMO Data Callection Form (including actuals)

COCOTS Data Collection Form

CS577b Guidelines:

All deliverables should be properly stored in the CS 577 Archive, in accordance with the course guidelines.
Below is asample CS 577b start of construction schedule;
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LCA package Change Management
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General Guidelinesfor Plansand Reports

The following guidelines for plans and reports are very general. As such some items and activities they
describe may not be apply to the particular project at hand. In some cases itemswill need to be added. The
choice asto what to include and at what level of detail should berisk driven in accordance with achieving
high system assurance and effective development team communication given the constraints of the project.
Below are some questions that may be helpful in determining the appropriate items to include and their
respective level of detail:
- What should be documented to indicate that the correct system would be constructed?

What should be documented to indicate that the system would be constructed correctly?

Arethe plans and processes hel ping to guide and control the construction or do they hinder it?

Areall the development team members being utilized effectively?

Do the plans address all the significant construction issues (in accordance with the FRD feasibility

analysis)?

Try to keep plans and reports short, tightly focused, and as concise as possible. Keep in mind that the
audienceis generally developerswho are likely already familiar with the system concept and as such
extended explanations, justifications, and so forth are unnecessary. Be direct, brief, and clear as possible
about what is asked for or being reported. Consider the use of tables, diagrams, bullet lists and so forth over
large blocks of text.

The following table presented within the “High-Level Dependencies” will indicate the general level of
integration a particular plan or report has with LCO/LCA MBASE deliverables:

OCD | SSRD | SSAD | LCP | FRD | Prototype

X X X X X X

Where X isone of:
O=direct integration
+ = strong influence
~ = moderate integration
- = indirect integration

© Center for Software Engineering, University of Southern California. All Rights Reserved. 7148
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|teration Plan

Purpose

03/06/00

Overall the purpose of the iteration plans are to detail the incremental implementation and control of the
SSRD requirements following the designs within the SSAD according to the schedule and approach
specified in the LCP. The Iteration Plan for an upcoming iteration is planned in the current iteration. It is
modified as needed during the iteration. The current iteration plan is an input to the next iteration plan.
There are often two such plans: one for the current iteration, and one under construction for the next
iteration. An iteration plan isrealized and frozen after the scheduled iteration time is exhausted. The next
iteration plan is then executed and an iteration assessment report is generated for the previous iteration. The
Iteration Plan corresponds to the ‘ Establish next level objectives, constraints and alternatives’ in the

WinWin spiral model.
Timing
Intended Audience

The purpose of the Iteration Plan isto keep the construction on track and focused on realizing the SSAD
designs. All the project stakeholders should be familiar with the Iteration Plan, and in particular, the

development team.

Participants

Responsibility

The Project Manager is responsible for authoring the Iteration Plan and keeping it up-to-date.

Completion Criteria
Additional Information

CS577b Guidelines:

Thefollowing is asample schedule for iteration activities within 577b

B Construction

=l Iteration |
[teration Plan
Requirements Management
Detailed Design
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High-Level Dependencies

The Iteration Plan requires the following asinputs:

- LifeCycle Plan for the overall milestones to be achievedfor each iteration (i.e. schedule estimates,
dependencies, etc.)
Life Cycle Plan and Feasibility Rationale for the identification and assessment of the risks and the risk
management strategy to be implemented during each iteration
System and Software Requirements Definition (SSRD) for thelist of requirements that must be
completed
Current status of the project (as represented by the set of Weekly Status Reports) to-do’s, unrealized
tasks from previousiterations.
Current Test Reports and I nspections Reports for a summary of the defects that must be removed prior
to next release.

OCD | SSRD | SSAD | LCP | FRD | Prototype

- + + (o) + +

Outline

1. Iteration Overview

Provide a high-level overview of the content of the given iteration. Indicate which LCP milestones will be
addressed.

1.1 Capabilities to be Implemented

Identify the features, requirements or use cases that are being devel oped (implemented, tested, ...) for
thisiteration.

Provide reference to particular System Capabilities (OCD 3.), System Requirement (SSRD 3.2), Level
of Service Requirement (SSRD 5.)

Provide also reference to the various artifacts (non-source code) that will be devel oped during the
iteration. E.g. COTS configuration

Additional Guidelines

Each component should be accounted for in at least oneiteration. All requirements should be implemented
and tested (or re-negotiated) by the completion of all the iterations. Be mindful of implementation
dependencies. Document complex dependencies and communicate them to the appropriate devel opment
staff.

1.2 Capabilities to be Tested

Identify the software features and combinations of software features to be tested thisiteration. This
may also include non-functional requirements or extra-functional requirements, such as performance,
portability, and so forth.

Every requirement listed in the SSRD LCA package, should be tested:

Project requirements (SSRD 2.)

System requirements (SSRD 3.)

Interface requirements (SSRD 4.)

Level of Service requirements (SSRD 5.)

Evolutionary requirements (SSRD 6.)
Additionally you may need to test non-requirement component features such as COTS capabilities and
quality, API functionality, etc.

© Center for Software Engineering, University of Southern California. All Rights Reserved. 948
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1.3 Capabilities not to be tested

Identify notable features, and significant combinations of features, which will not be tested thisiteration
and why (e.g. agiven feature uses a feature which will be implemented in following iteration).

1.4 Objectives

State measurable goals to be achieved during the iteration in terms of items such as:
Implemented use cases
Defect density
Successfully executed test cases
Risks Addressed
Performance Levels
Functionality
Capacity

Describe specific, measurable, achievable, relevant and time-limited (“SMART” objectives that can be
demonstrated (for instance within an in Iteration Assessment Report, or to a Review Board) with this
iteration. It isacceptable to specify both desirable aswell as acceptable levels. The time-limited aspect
should be emphasized to ensure the objectives are realized, e.g. “at least ten test cases will be executed per
day.”

2. Plan

Thisisthe core section of the Iteration Plan. It isimportant to keep the Plan up-to-date during agiven
iteration. Thus, this section should be written so that it is very easily modified and updated. Be sure to keep
careful version control.

Tool Support
We recommend the use of a project management tool, such as Microsoft Project, which provides ways of
describing timelines, milestones and resources.

2.1 Schedule of Activities

Provide detail ed diagrams showing timelines, intermediate milestones, when testing starts, beta version,
demos etc. for the iteration. This should details major milestones indicated on the lifecycle schedule within
LCP xy

2.2 Resources

Describe the Resources needed for thisiteration — human, financial, etc.
Highlight the resources that are on the critical path.
Describe constraints or dependencies on resources during thisiteration.

2.3 Team Responsibilities

Provide detailed team responsihilities, covering the possible range of activities for this particul ar
iteration.

3. Approach
Describe the general approach to be followed for thisiteration. Note any special need, constraints, or
opportunities to be leveraged during thisiteration. Provide references to specific relevant items within
various plans (do not repeat them here):

Risk Management plans (e.g., from LCP x.y and FRD Xx.y)

Quality Management Plan from CTS identifying quality assurance strategies

Test Plan identifying the test strategy for this particular iteration.

© Center for Software Engineering, University of Southern California. All Rights Reserved. 10/48
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4. Assumptions
Describe briefly the specific (significant) assumptions, under which this plan will hold: i.e., if those
assumptions were no longer satisfied, the Iteration Plan would have to be revisited.

© Center for Software Engineering, University of Southern California. All Rights Reserved. 11/48
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|teration Assessment Report

Purpose

Aniteration is concluded by an iteration assessment, where the actual results of construction actively are
assessed in the light of the evaluation criteria that were established within the iteration plan. Iteration
Assessments are not updated, but should be maintained for future reference. One aspect of the Iteration
Assessment Report isto come up with "Lessons Learned", which corresponds to the * Evaluate Product and
Process alternatives' in the WinWin Spiral Model.

Timing
Intended Audience
Participants

Responsibility
The Project Manager is responsible for the Iteration Assessment. However, all the development team
contributes to the content of the Iteration Assessment Report.

Completion Criteria

Additional Information

This assessment isacritical step inan iteration and should not be skipped. If iteration assessment is not
done properly, many of the benefits of an iterative approach will be lost. Note that sometimes the right
thing to do in this step isto revise the evaluation criteriarather than reworking the system. Sometimes the
benefit of theiterationisin revealing that a particular requirement is not important, too expensive to
implement, or creates an unmaintainabl e architecture. In these cases, a cost/benefit analysis must be done
and a business decision must be made. Sound metrics should be used as the basis of this assessment.

CS577b Guidelines:
High-Level Dependencies
Outline

1. Overview

1.1 Capabilities Implemented

List the features, use cases and scenarios (from OCD x.y), and their respective requirements (SSRD
X.y), components and objects that were actually implemented.
Indicate divergence from items planned to be implemented within 1.1 of the Iteration Plan.

1.2 Summary of Test Results

Provide an overall assessment of the system as demonstrated by the test results

Summarize the evaluation of the test items

Report any variances of the test items from their design specifications

Indicate any variances from the test plan, test designs, or test procedures. Specify the reason for each
variance.

Evaluate the comprehensiveness of the testing process against the comprehensiveness criteria specified
inthe test plan if the plan exists.

© Center for Software Engineering, University of Southern California. All Rights Reserved. 12/48
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I dentify the features or combinations which were not sufficiently tested and highlight those as needing
further testing in the following iteration

Identify all resolved incidents and summarize their resolutions

Identify all unresolved incidents.

1.3 Open Problems
Identify any remaining (open) deficiencies, limitations, or constraints that were detected by the testing
performed. Problem/change reports may be used to provide deficiency information.. For each
remaining (open) deficiency, limitation, or constraint, describe the following:
1. Itsimpact on system performance, including identification of requirements not met
2. Theimpact on system design to correct it
3. A recommended solution/approach for correcting it

1.4 Objectives Reached

Assess the results of the iteration relative to the evaluation criteriathat were established for 1.4
Objectives within the Iteration Plan.

2. Adherence to Plan

Describe how well the iteration ran according to plan. Was it on budget and on time? Provide someinsight
to avoid mistakes for futureiterations.

3. Approach Used and Suggested Changes

With respect to Iteration Plan 3.0:
Summarize the major activities and events. resource consumption, total staffing level, ...
Evaluate any improvements in the approach that should be incorporated into the following iteration.
Provide suggestions for improvements to the environment: tools, resources, etc...

4. External Changes Occurred

Describe any changes that have occurred with respect to the original assumptionsin Iteration Plan 4.0:
e.g., changesin requirements, new user needs, competitor’ s plan, discovery of a more efficient
algorithm, ...

Provide indications on the amount of rework required for the following iteration

5. Suggested Actions

State any actions suggested due to unexpected results of the analysis.
Provide any recommended improvementsin the design, operation, or testing of the system tested. For
each recommendation, describe the impact on the system.
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Release Description

Pur pose

The purpose of the Release Description is to describe items, particularly executables that will be made
available after the completion of a development incremental plan. A Release Description is prepared right
at theend of an iteration. In particular, the final Release Description before the Product Release is the most
critical one, asit detail s the system outcome and aids in transition. Release descriptions are good
candidates for “Read Me” files.

Timing

I ntended Audience

The intended audience of a Release Description consists of the development team, as well as the customers.
Sinceit isrecommended to have the users and customer eval uate each one of the rel eases, the Release
Description will serveto manage their expectations and smooth the eval uation by noting and anticipating
possible problem areas or missed expectations (e.g. don’t use feature X asit presently non functional)

Participants
The devel opers, the testers and the quality management workers, contribute to the Release Description.

Responsibility

Completion Criteria

Additional Information
CS577b Guidelines:

High-Level Dependencies

OCD | SSRD | SSAD | LCP | FRD | Prototype

- ~ + ~ - -

Outline

1. About This Release

Provide version information, what the release consists of, documentation, licensing, etc. Include the
following information, as applicable.

1.1 Physical Inventory of materials released

List all the physical media, documentation, and hardware that make up the software version being released
by identifying numbers, titles, abbreviations, dates, version numbers, and release numbers as applicable.
Include privacy considerations and restrictions regarding duplication and license provisions.

1.2 Inventory of software contents

List all computer files that make up the software version being released by identifying numbers, titles,
abbreviations, dates, version numbers, and release numbers as applicable.
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List the number, title, revision and date of all documents pertinent to this software. This should include
applicable requirements, SSRD, design, SSAD, test (CDC Test Description and Results) and user
documents.

2. Compatibility Notes

Describe software (include version) that interact with the system and that are known to be compatible.
Describe significant software that is known to be incompatible, and if there are any workarounds

3. Upgrading

Describe installation, data conversion from information produced by earlier versions, etc.

4. New Features and Important Changes

Provide an accounting of the differences between this release and the previous( or what there isif this
isthefirst release) for the following areas:

4.1 New Features
List all the new featuresincorporated into the software since the previous version.

4.2 Changes since previous release

List all changesincorporated into the software since the previous version.

I dentify as applicable the problem reports, inspection reports, test results and change notices for each
change.

4.3 Upcoming Changes

List al new features and changes that will be incorporated in future releases.

5. Known Bugs and Limitations

Identify any possible problems or known errors with the software at the time of release, and
instructions for recognizing, avoiding, correcting or handling each error (if known).

6. Defect and Change Request Reporting Procedures

Provide information for reporting change requests, problems and defects with the current version
Provide a point of contact to be consulted if there are problems or questions

7. Appendix

Use the appendix for information that does not fit directly in the body of the document.
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Quality Management Plan

Purpose

The objective of construction isto follow ahigh quality process and deliver high quality products. Quality
is elusive and poses particularly challenging issues when addressed only after the majority of a system has
been implemented. As suchiit isdifficult to achieve directly and a sound set of guidelines established prior
to and followed during implementation can help achieve thisindirectly and incrementally. It is also difficult
to ensure that quality will be achieved as a matter of course, however the main concernisto avoid
unspecified, haphazard or ad-hoc and often clashing approaches.

Intended Audience

Developers as well as the maintainers of the software system would use this plan. Organizational quality
assurance personnel can also use the plan to assess the overall quality of the project.

Participants

Responsibility

Each project would identify suitable personnel to prepare the plan and implement it so that each team
member can carry out their designated tasks for achieving required quality without significant additional
efforts. Theideal person to perform quality management would be the project manager.

Completion Criteria
Additional Information

CS577b Guidelines:

For most projects, Quality Management Plan would be dictated by Organizational quality assurance
mechanisms. For CS 577b, this document should help the project team members understand each person’s
contribution to quality. Each team has the flexibility to choose their own standards for quality management
and should take the initiative in defining additional quality mechanisms as dictated by project requirements.
It should be clear from the plan as to who is primarily responsible for the implementation of this plan.

High-Level Dependencies

The has the following dependencies within other sections:

OCD [ SSRD | SSAD | LCP | FRD | Prototype
- 0] + ~ ~ -

Outline
1. Purpose

1.1 Overview

This section should describe the purpose, scope and audience of this plan. Quality of softwareisthe degree
to which software components meet specified requirements (SSRD x.y) and user/customer operational
concept (OCD x.y) expectations as well as provide clear value (FRD x.y) with respect to the cost and effort.
The purpose of this planisto ensure that there is adequate direction to achieve the goal of delivering

quality software.
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1.2 References

This document should refer to external quality management documents (such as process guidelines).
References made to all documents along with their versions and numbers should be identified in this
section.

2. Quality Guidelines

This section describes the guidelines for quality management. This section should be very brief and only
cover those quality tasks that are significant and meaningful to the project.

2.1 Design Guidelines

Briefly describe design guidelines to improve or maintain modularity, reuse and maintenance, etc. In
particular indicate how the designsin SSAD x.y will map to the implementation of those designs (e.g. how
will the object models be translated into code)

2.2 Coding Guidelines

A team would probably choose to implement various components of its software system in various
programming languages. It is necessary though to follow the same spirit of documentation and coding
throughout the system for ease of understanding among all the team members and to ensure smooth
transition to maintenance. The approach used should attempt to document the code in such away that it
could easily be communicated to an outside developer or new team member that understood the guidelines.

We are providing links to some industry standards for coding in some of the implementation languages:

C: http://www.gnu.org/prep/standards_toc.html
C++: http://www.nfra.nl/~seg/cppStdDoc.html|
Java http://www.infospheres.caltech.edu/resources/code_standards/java_standard.html

Visua Basic  http://construxsoftware.com/carmac/Documentati onProject/vbcodestd. pdf
A NASA web site gives comparative coding standards for C, C++ and Java.
http://v2ma09.gsfc.nasa.gov/coding_standards.html

It is not important which coding standard is chosen, but it is very important that the project identifies and
complies with defined coding standards (for each language used). Y ou can develop your own coding
standards and provide them in the appendix of this document.

There should also be sufficient comments in the code to support maintenance of the software. Each module,
class, interface and function should be described and related to the SSAD x.y designs.

The header of each source code file should contain the following information. This header should not
replace in line code comments (at functions, methods, etc.) that explain non-trivial implementation points.
Version Control and History
Provide a chronological 1og of the changes introduced to this unit.
Implementation Considerations
Provide detailed design and implementation for as-built considerations. A description of how well this
code implements an SSAD design (for example object defining qualities are a useful start for this). The
SSAD design document may have to be updated to reflect any discrepancies.
Unit Verification
Provide links or references to any of the following, as applicable:

Unit/integrated test descriptions

Unit/integrated test results

Code wal kthrough/inspection results
Integration
How the component(s) this code implements fit within the application together with the tests used to verify
each version
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Additional Information
Include any other information that could be useful in understanding the software element.

The main purpose of the comments in the source codeisto provide atrail of implementation decisions that
aren't documented elsewhere. Ideally, most of the detailed design should be documented in the SSAD.
However, thisoften isn’t practical and hence in contrast to external documentation, internal documentation
is found within the program listing itself. It's the most detailed kind of information, at the source-statement
level. Because it's most closely associated with the code, internal documentation is also the kind of
documentation most likely to remain current and correct as the code is modified. This often helps make
code easier to maintain and evolve for present and future developers of the system.

Design and coding standards should promote self-documenting artifacts. Having source filesin asingle,
homogeneous format consistent and integrated with the SSAD, will avoid having separate documents that
inevitably diverge from the implementation.

Each source file should contain where further elaboration beyond the SSAD and SSRD (dueto
implementation issues) the following as applicable:

- DEVELOPER UPDATES & REVISIONS

- PROJECT UPDATES & REVISIONS

- BASIC ASSUMPTIONS & DEFINITIONS

Having well-commented source files goes along way towards improving the maintainability of the
delivered systems.

2.3 Testing Guidelines

2.3.1 Testing Standards

Identify and describe the major guidelines and standards to be used in the test-related activities

(planning, design, execution and evaluation of tests on the software system):

- Test Case Standar ds: the types of test cases that should be devel oped for testing, such asvalid,
invalid, boundary, etc.

- Test Naming Convention: how each kind of entity (such astest case and test procedure) should
be named.

- Test Design Guidelines: how test procedures and, or scripts will be developed, e.g., with the
underlying goals for modularity, for reuse and maintenance.

- Test Data Standards: how datawill be selected or created and restored to support testing.

2.3.2 Deliverables
Identify the expected deliverable results from the various tests (e.g. test reports, problem reports, ...)

2.3.3 Tools
Describe tools to be used or built for testing

2.4 Inspections and Reviews
<Winsor’sand CMMI stuff here>

2.5 Configuration Management

Projects deal with many evolving items produced and used by many people sometimes involving complex
dependencies. In particular during the project various versions of a software product are created. In order to
avoid costly re-work, hidden defects, and deliver a software system consistent with the stage of
development and traceabl e to the needs of the customer, configuration management is needed.
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Configuration management involves the development and application of procedures and standards for
managing the evolution of a software product.

2.5.1 Configuration Item and Rationale

Each project churns out a number of documents, but not all are required for continued development and
system maintenance. Only some baselined documents are to be kept under configuration control. This
section should provide the rational e behind sel ection of those artifacts that would be managed for changes.
Artifacts suited for configuration control include plans, specifications, designs, code, tests, manuals, object
code, defect reports and change requests. Artifacts that are bad choices for configuration control include
test results, project tracking results, working documents and samples.

The fewer the number the better, but all artifacts that are prone to frequent changes, have many
dependencies and/or affect project progress should be considered possible configuration management items
(Cls). All Clsshould be classified into categories for ease of management. Categories should be based on
the typical rate of change, impact of changes and/or project structure. Typical categoriesinclude project
subsystems, source code, objects, tests and documents. Categorization helpsin proper organization of
software artifacts and enables quicker updates and retrieval.

2.5.2 ldentification System

It isessential to be able to unambiguously identify a particular version of aparticular artifact. A naming
scheme also allows easy retrieval of Cl for maintenance and reuse. The naming scheme should be general
enough to cover all Cls, flexible enough to allow new Clsto be added and simple enough to be navigated
and understood. An example scheme consists of the project name followed by the subsystem name
followed by the specific items name and version. E.g. HVM/VT/code/generator/1.0

Another example scheme is to use numbers and allocate ranges of numbers to each ClI category. E.g. Items
can be identified by afive-digit code followed by atwo-digit version number. 102-06-10, perhaps
involving the date and responsible party. Use of numbersis difficult for subsequent retrieval but isflexible
and lendsitself easily for organization.

2.5.3 Storage of Configuration ltems

The storage location for each Cl should be identified. A directory structure for the ClI storage should be
formulated based on the directory structure used for other development artifacts (e.g. other MBASE
models) and specific disks/machines should be identified for storage. A mechanism to archive previous
versions should be identified and a plan for backup of project artifacts should be defined. Specific
personnel assigned for the tasks of backup and archival should be identified.

2.5.4 Configuration Control
Projects should identify the possible range of changes, and define a process or policy to carry out the
change requests. Typically, change control requires:

An understanding and analysis of the requested change.

Impact and Feasibility of carrying out the change

Authorization to carry out the change

Implementation of the change

Verification of the changes implemented

Reconfiguration and baseline of software product.

The policy should address technical, management and quality issues in implementing the changes. Overall,
the policy should identify steps for change analysis and change execution. Note that all the steps may not
be required for every instance. It is sufficient to identify the steps for each category of possible change.
Generally a configuration team conducts the analysis for a possible (complex) change, whereas the

devel opment/maintenance team carries out the change. A representation of the policy intheform of a
workflow diagram is often useful.
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2.5.5 Status and Accounting

Accounting activities record and report the status of project Cls. Specifically the following should be
addressed:

The Clsto betracked and reported for changes

Thetypes of reports to be generated along with the frequency of generating them
At least theinitial version, status of requested changes and the implementation of approved changes should
be tracked. This can be reported in a simple table within a document/file, or with more sophisticated
revision control tools such as CV S. Whatever is used should be clearly documented and used consistently
and inspected regularly.

2.5.6 Baselining Events

Each document or software artifact isbaselined at certain major project milestones. These milestones mark
the overall consensus of the project’ s progress and satisfaction or achievement of certain quality goals.
Baselining documents puts these under configuration control when the configuration personnel take over
ownership of the artifact from the devel oper/author. This event should be defined for each Cl, asitis
critical in identification of responsibility in the event of a change. The millstones should match process
anchor points.

2.5.7 Resources and Personnel

I dentify the software and human resources required to perform configuration management (CM) functions.
Designate specific project personnel to perform the tasks of CM and main project librarian or archivest.

2.5.8 Tools

Each of the tasks mentioned above may necessitate the use of toolsfor efficiency and effectiveness. Simple
tools such as spreadsheets, databases, flat files, file names, groups, and permissions can be used.
Specifically, identify the structure of worksheets and processing required to achieve the objectives set out
in the previous sections. E.g. versions of an item can be maintained in the form of suffixed version
numbers. Also atable describing the Cls can be maintained as a spreadsheet or in atable at the top of a
document. The GNU foundation provides a standard configuration management tool CV S supported on
several major platforms (see http://www.wincvs.comfor example). Additionally many UNIX systems
support SCCS. More information on this can be obtained using the command UNIX “mansccs.” Use of flat
files or directory structures can meet the quality management needs. Word documents with templates and
spreadsheets can be useful to record change requests and defect records. Charts are helpful in analyzing the
changes.

2.6 Defect and Change Management

Changes are anormal part of software development. It isrequired to have a plan in place for managing
changes before they are actually required. Defect and changes often arise from several stakeholders. This
section describes the practices and procedures for reporting, tracking and resolving the problems identified
in inspection and testing and also in the maintenance process.

2.6.1 Reporting procedure
I dentify the means by which problems and changes get reported. Problems and changes could beidentified
by the developers, test team or the customer. There should be asingle interface for all stakeholders and by

unifying the change reporting with defect reporting, the change traffic can be managed under asingle
umbrella.

Provide the structure and layout of the Change report form along with the process of communicating this

information. It should be sufficient to meet the needs of the change control policy described in section 7.4.
Document the rational e for each decision taken.
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2.6.2 Tracking

The purpose of a problem and change tracking system isto ensure that these get adequately addressed
within the scope of the project and at the same time serve as a means to evaluate the progress and quality of
work in the project. It also provides the devel oper and customer feedback about the status of a problems
resolution. There are many possible effective tracking systems and several commercial tracking systems. In
particular the GNU foundation provides a popular free tracking system called GNATS (see
http://www.gnu.org).

2.6.3 Resolution

Define the procedure whereby valid problems and changes are implemented in atime bound fashion or a
justification is provided for why the changes cannot be carried out. The process should result in aWinwWin
for al involved stakeholders.

3 Appendix

The appendix should list the vendor documents, user manuals and hyperlinks for toolsto be used in
quality management. It should also describe the layout and structure of the forms to be used for quality
management.

Change reporting form

Inspection form

Also listed should be the coding standards defined previously in section 2.2.
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Test Plan

Pur pose

- Toprescribe the scope, approach, resources, and schedule of testing activities. To identify the items
being tested, the featuresto be tested, the testing tasks to be performed, the personnel responsible for
each task, and the risks associated with testing.
To detail the activitiesrequired to prepare for and conduct the system test
To communicate to all responsible parties the tasks which they are to perform, and the schedule to be
followed in performing the tasks
To define the sources of the information used to prepare the plan
To define the test tools and environment needed to conduct the system test

Timing
Aninitial test plan is created during or just after LCA, then refined during each construction iteration based
on need.

Intended Audience
Participants

Responsibility

The test designer isresponsible for planning the test effort during the project and during each iteration.

Completion Criteria

Additional Information
CS577b Guidelines:

High-Level Dependencies
- LifeCyclePlan
Quality Management Plan
System and Software Requirements Definition (SSRD)
Configuration Management Plan
System and Software Architecture Description (SSAD)
Relevant organizational policies
Relevant organizational standards

OCD | SSRD | SSAD | LCP | FRD | Prototype
- T ol 6 [o]- +

Outline

1. Introduction

Provide the purpose, background, and scope of testing within this project.

References to the following documents, when they exist, are required in the highest- level test plan (
LCP 2., SSRD, SSAD)
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2. Test Strategy

2.1 Approach

Describe the overall approach to testing. For each major group of features, specify the approach which will
ensure that these feature groups are adequately tested. Specify the major activities, techniques and tools,
which are used to test the designated features.

The approach should be described in sufficient detail to permit identification of the major testing tasks,
their dependencies and estimation of the time required to do each one.

Examples include:
Interface Testing (alpha, beta user testing)
Performance Testing
Security Testing
Regression Testing

2.2 Deliverables

I dentify the deliverable documents. The following documents should always be included:
test reportsto use for the test work, test tools used.

2.3 Requirements Verification

Include a Requirements Verification Matrix specifying how each requirement from SSRD will be verified:
Testing
Analysis
Simulation
Inspection

3. Environment Preparation
Specify how to prepare test environment for testing.

3.1 Hardware preparation

Describe the procedures needed to prepare the hardware for the test, including support hardware (e.g., test
equipment). Reference any operating manuals, if applicable.

Provide the following as applicable:

a. The specific hardware to be used, identified by name and, if applicable, number

b. Any particular settings and cabling needed to connect the hardware

c. Oneor more diagrams to show hardware, interconnecting control, and data paths

d. Step-by-step instructions for placing the hardware in a state of readiness for testing

3.2 Software preparation

Describe the procedures needed to prepare the software for the test, including support software (e.g.,
simulators, data recording/reduction software). Reference any software manuals, if applicable.
Provide the following as applicable:

a.  The specific software to be used, identified by name and, if applicable, version number

b. The storage medium of the software (magnetic tape, diskette)

c. Instructionsfor loading the software, including required sequence

d. Instructionsfor software initialization common to more than one test case

© Center for Software Engineering, University of Southern California. All Rights Reserved. 23/48



Guidelines for the Initial Operational Capability (IOC) Deliverables 03/06/00

3.3 Other pre-test preparations

Describe any other pre-test personnel actions, preparations, or procedures needed to perform the test not
accounted for in 3.1 or 3.2.

4. Resources
Specify the people, time, budget , resources allocated for testing, etc..

4.1 Responsibilities

Idnetify the groups responsible for managing, designing, preparing, executing, witnessing, inspecting and
resolving test items. In addition, provide the groups responsible for providing items to be tested.

4.2 Staffing and Training Needs
Specify test staffing needs by skill level. Identify training options for providing necessary skills.

4.3 Schedule for Testing Activities

Include test milestones. Estimate the time required to do each testing task, and a schedule for the testing
activities.

4.4 Other resource allocations

5. Key Measures

Describe what kind of measures you will use to determine the progress of test activities (what type of
defect counts are going to be used, how to measure successfully executed test cases).

6. Test Completion Criteria

A statement identifying recommended test completion and evaluation criteria. Overall, individual tests may
have separate completion criteria.

7. Defect Management Guidelines
Statement identifying how defects will be identified, reported and handled.

8. Change Management Criteria
A statement identifying how test artifacts will be managed, maintained and controlled.

© Center for Software Engineering, University of Southern California. All Rights Reserved. 24/ 48



Guidelines for the Initial Operational Capability (IOC) Deliverables 03/06/00

Test Description and Results

Pur pose
Detail the activities required to prepare for and conduct specific system tests and document their
results.
Communicate to all responsible parties the tasks which they are to perform, and the schedule to be
followed in performing the tasks
Test procedure specification. A document specifying a sequence of actionsfor the execution of a
test.
Tester. Identify the person who prepared the test description.
Test Preparation. Identify the test tools to be used; the names of filesin which test cases and/or
data reside; the hardware and software required for the test.
Test Initialization. Describe how to set up the conditions for the test; identify any flags,
breakpoints, or datato be set/reset prior to starting the test.
Test Procedure.

Timing
Intended Audience
Participants

Responsibility
Thetest designer/manager isresponsible for planning the test effort during the project and during each
iteration.

Completion Criteria

Additional Information
CS577b Guidelines:

High Level Dependencies

Test cases are obtained from the following sources:
= CDCTestPlan

= System Requirements (SSRD)

= Behavior Model (SSAD 2,3,5)

Outline

1. Test Identification

Describe the test itemsincluding their version/revision level. A test consists of a set of one or more test
cases, or a set of one or more test procedures, or a set of one or more test cases and procedures.

2. Test Preparation

Provide an assessment of the manner in which the test environment may be different from the operational
environment and the possible effects on the test results.

2.1 Hardware preparation

Describe the procedures needed to prepare the hardware for the test, including support hardware (e.g., test
equipment). Reference any operating manuals, if applicable.
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Provide the following as applicable:

a.  The specific hardware to be used, identified by name and, if applicable, number
b. Any switch settings and cabling needed to connect the hardware

c. Oneor more diagrams to show hardware, interconnecting control, and data paths
d. Step-by-step instructions for placing the hardware in a state of readiness

2.2 Software preparation

Describe the procedures needed to prepare the software for the test, including support software (e.g.,
simulators, gages, data recording/reduction software). Reference any software manuals, if applicable.
Provide the following as applicable:

a.  The specific software to be used, identified by name and if applicable version number

b. The storage medium of the software (magnetic tape, diskette)

c. Instructionsfor loading the software, including required sequence

d. Instructionsfor software initialization common to more than one test case

2.3 Other pre-test preparations

Describe any other pre-test personnel actions, preparations, or procedures needed to perform the test. In
particular staff time commitment estimates are useful.

3. Test Case Specifications

A test case specification specifiesinputs, predicted results, and a set of execution conditionsfor atest item.
For each test case, create a sub-heading using the following structure:

Identify atest (one of thetestsin the test set comprising the application testing addressed by this test
description) by project-unique identifier and provide the information specified below for the test. The name
includes the identification of the applicable unit.

Note: the “tests” in this paragraph are collections of test cases covering a specific area or function within
the application test described by thistest description.

3. Test Case x.
Each test caseis assigned a project-unique test case section (X.)

3.1 Identifier

Specify the unique identifier assigned to this test-case specification. Include a descriptive name such as
“TC-5 User Profiles’

3.2 Test Items

Identify and briefly describe the test items and features to be exercised by thistest case. This may also
include non-functional or extra-functional requirements, such as performance.

For each item, consider supplying references to the following documentation:
(1) Requirements specification (SSRD X.y)

(2) Design specification (SSAD x.y)

(3) Users guide (I0C Users Manual)

(4) Operations guide (I0C Users Manual)

(5) Installation guide (I0C Users Manual)

© Center for Software Engineering, University of Southern California. All Rights Reserved. 26/48



Guidelines for the Initial Operational Capability (IOC) Deliverables 03/06/00

3.3 Pre-conditions

Describe prerequisite conditions that must be established prior to performing thistest case, such asflags,
monitors, initial breakpoints, pointers, control parameters, or initial datato be set/reset prior to test
commencement.

3.4 Post-conditions

Describe conditions that must be established after performing the test case such as resetting data, logging
out, removing monitors, breakpoints, etc..

3.5 Input Specifications

Specify each input required to execute the test case. Some of the inputs may be specified by value (with
tolerances or choices where appropriate), while others such as constant tables or transaction files, will be
specified by name.

Describe the test input data and commands needed for the test case (Useitemsfrom Table 1 as applicable).
Thisinformation can be included in the test procedure.

1) Name, purpose, and description (e.g., range of values, accuracy) of each test input
2) Source of thetest input and the method to be used for selecting the test input
3) Whether thetest input isreal or simulated
4) Time or event sequence of test input
5) The manner in which the input data will be controlled to:
a) Test theitem(s) with a minimum/reasonable number of datatypes and values
b) Exercisetheitem(s) with arange of valid data types and values that test for overload, saturation,
and other “worst case” effects
c) Exercisetheitem(s) withinvalid datatypes and values to test for appropriate handling of
irregular inputs
d) Permit retesting, if necessary

Table1: Test Inputs

3.6 Expected Output Specifications
Identify all expected test results for the test case, both intermediate and final test results, as applicable.

3.7 Pass/Fail Criteria

Identify the pass/fail criteriato be used for evaluating the intermediate and final results of thistest case
(Useitemsfrom Table 2 as applicable), i.e., the decision rules used to determine whether a software item or
asoftware feature passes or fails atest. These most often come directly from the system requirements (use
cases and scenariosin SSRD) and design specificationsin the SSAD.

The range or accuracy over which an output can vary and still be acceptable

Minimum number of combinations or alternatives of input and output conditions that constitute an

acceptable test result

Maximum/minimum allowable test duration, in terms of time or number of events

Maximum number of interrupts, halts, or other system breaks that may occur

Allowable severity of processing errors

Conditions under which the result isinconclusive and retesting is to be performed

Conditions under which the outputs are to be interpreted as indicating irregularitiesin input test data,

in the test database/datafiles, or in test procedures

h. Allowable indications of the control, status, and results of the test and the readiness for the next test
case (may be output of auxiliary test software)

i. Additional criteria not mentioned above

oo

@~ooa0n
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Table?2: Test Criteria

3.8 Test process

Define the test process for this test case. Thetest processis a series of individually numbered steps listed
seguentially in the order in which the steps are to be performed. If the processis non-trivial, include a
Procedure Template. Y ou may reference a separate Test Procedure Specification (section 4.x) if the
Procedure Specification applies to multiple Test Cases.

Test Procedure Template:
A test procedure provides detailed steps that carry out the test as defined by the associated test case(s). A
sampletest procedure template is shown below:

Step No. |Step Description [Expected Result [Observed Result [Pasy/Fail

Provide the following for each test procedure, as applicable:
a.  Test operator actions and equipment operation required for each step, including commands, as
applicableto:
1) Initiate thetest case and apply test inputs
2) Inspect test conditions
3) Performinterim evaluations of test results
4) Record data
5) Halt or interrupt the test case
6) Request data dumps or other aids, if needed
7) Madify the database/datafiles
8) Repeat thetest case, if unsuccessful
9) Apply aternate modes as required by the test case
10) Terminate thetest case
b. Test Inputs
Expected result and evaluation criteriafor each step
If the test case addresses multiple requirements, identification of which test procedure step(s) address
which requirements.
e. Actionstofollow inthe event of asystem stop or indicated error, such as:
1) Recording of critical datafrom indicators for reference purposes
2) Halting or pausing time-sensitive test-support software and test apparatus
3) Collection of system and operator records of test results
f.  Proceduresto be used to validate expected results, reduce and analyze test results to accomplish the
following, as applicable:
1) Detect whether an output has been produced
2) Identify mediaand location of data produced by the test case
3) Evaluate output asabasisfor continuation of test sequence
4) Evaluatetest output against required output

2o

3.9 Assumptions and constraints

I dentify any assumptions made and constraints or limitations imposed in the description of thistest case
dueto system or test conditions, such as limitations on timing, interfaces, equipment, personnel,
database/datafiles.

3.10 Dependencies

List theidentifiers of the test cases which must be executed prior to thistest case or for that depend on the
execution of thistest. Summarize the nature of the dependencies.

© Center for Software Engineering, University of Southern California. All Rights Reserved. 28/48



Guidelines for the Initial Operational Capability (IOC) Deliverables 03/06/00

3.11 Traceability

Include reference to:
SSAD, OCD addressed
Use Case/Scenario addressed

4. Test Procedure Specifications

In this section, specify the steps for executing a set of test cases or, more generally, the steps used to
analyze a software item in order to evaluate a set of features.
For each test procedure, create a sub-heading using the following structure:

4. Test Procedure X.
Each test procedure is assigned a project-unique procedure section (x.)

4.1 |dentifier

Specify the unique identifier assigned to this test-procedure specification. Include a description name such
as TP-03 Edit User Profile.

4.2 Purpose

Describe the purpose of this procedure. If this procedure executes any test cases (section 3.x), provide a
reference for each of them. In addition, provide referencesto relevant sections of the test item
documentation (for example, references to software preparation, section 2.2).

4.3 Special Requirements

Identify any special requirementsthat are necessary for the execution of this procedure. These may include
prerequisite procedures, special skills requirements, timing, and special environmental requirements.

4.4 Procedure Steps
Include the following steps as applicable:

Log

Describe any special methods or formats for logging the results of test execution, the incidents observed,
and any other events pertinent to the test. Y ou may decide to generate a Test Log (section 6.)and a Test
Incident Report (section 5.).

Setup
Describe the sequence of actions necessary to prepare for the execution of the procedure

Start
Describe the actions necessary to begin execution of the procedure

Proceed
Describe any actions necessary during the execution of the procedure

Measure
Describe how test measurements will be made

Shutdown
Describe the actions necessary to suspend testing, when unschedul ed events dictate them
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Restart
Identify any procedural restart points and describe the actions necessary to restart the procedure at each of
these points.

Stop
Describe the actions necessary to bring execution to an orderly halt

Wrap Up
Describe the actions necessary to restore the environment

Contingencies
Describe the actions necessary to deal with anomal ous events which may occur during execution

5. Test Incident Reports

A test incident report is adocument reporting on any event that occurs during the testing process which
requires further investigation.

5.1 Identifier
Specify the unique identifier assigned to this test incident report.

5.2 Summary

Briefly summarize the incident. Identify the test itemsinvolved indicating their version/revision level.
References to the appropriate test-procedure specification, test- case specification, and test log should be
supplied.

5.3 Incident Description
Provide a detailed description of the incident. This description should include the following items:
Inputs
Expected results
Actual results
Anomalies
Date and time
Procedure step Environment
Attemptsto repeat
Testers

- Observers

Related activities and observations that may help to isolate and correct the cause of the incident should be
included. For example, describe any test-case executions that might have a bearing on this particular
incident and any variations from the published test procedure.

5.4 Impact

If known, indicate what impact thisincident will have on test plans, test- design specifications, test-
procedure specifications, or test-case specifications.

6. Test Log

The purpose of thetest logsis to provide a chronological record of relevant details about the execution of
tests.

6.1 Test-Log Identifier

Specify the unique identifier and description name assigned to thistest log.
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6.2 Description

Information which appliesto all entriesin the log except as specifically noted in alog entry should be

included here. The following information should be considered.

1) Identify the items being tested including their version/revision levels. For each of these iterns, supply a
reference to its transmittal report, if it exists.

2) ldentify the attributes of the environments in which the testing is conducted. Include facility
identification, hardware being used (for example, amount of memory being model of tape drives,
and/or mass storage de- vices), system software used, and resources availabl e such as the amount of
memory available.

6.3 Activity and Event Entries

For each event, including the beginning and end of activities, record the occurrence date and time along
with the identity of the author. The following information should be considered:

Execution Description

Record theidentifier of the test procedure being executed and supply areference to its specification.
Record all personnel present during the execution including testers, operators, and observers. Also indicate
the function of each individual.

Procedure Results

For each execution, record the visually observable results (for example, error messages generated, aborts,
and requests for operator action). Also record the location of any output (for example, reel number). Record
the successful or unsuccessful execution of the test.

Environmental Information
Record any environmental conditions specific to this entry (for example, hardware substitutions).

Anomalous Events

Record what happened before and after an unexpected event occurred. For example, “A summary display
was reguested and the correct screen displayed, but response seemed unusually long. A repetition produced
the same prolonged response”. Record circumstances surrounding the inability to begin execution of atest
procedure or failure to complete atest procedure. For example, a power failure or system software
problem.

Incident-Report Identifiers
Record the identifier of each test-incident report, whenever oneis generated.

7. Test Summary
Summari ze the results of the designated testing activities post testing

7.1 Summary

Summarize the overall evaluation of the test items covered by thistest plan, including its limitations based
on these results. This evaluation must be based upon the test result and the item level pass/fail criteria. An
estimate of failure risk may be included. It aso contains an evaluation of the corresponding test items.
Identify the items tested, indicating their version/revision level. Indicate the environment in which the
testing activities took place. For each test item, supply references to the following documentsif they exist:
test plan, test-design specifications, test-procedure specifications, test-item transmittal reports, test logs,
and test-incident reports.

7.2 Variances

Report any variances of the test items from their design specifications. Indicate any variances from the test
plan, test designs, or test procedures. Specify the reason for each variance.
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7.3 Comprehensiveness Assessment

Evaluate the comprehensiveness of the testing process against the approach specified in thetest plan (2.1) if
the plan exists. Identify features or feature combinations which were not sufficiently tested and explain the
reasons.

For each measure you have chosen to use, state the result. Compare with previous results and discuss
trends.

7.4 Summary of Results and Consequences

Summarize the main results and consequences of testing. Identify all resolved incidents and summarize
their resolutions. Identify all unresolved incidents and plan for their future resolution.

7.5 Evaluation

Provide an overall evaluation of each test item including its limitations. This evaluation must be based upon
the test result and the item level pass/fail criteria. An estimate of failure risk may be included.

7.6 Summary of Activities

Summarize the major testing activities and events. Summarize resource consumption data, for example,
total staffing level, total machine time, and total elapsed time used for each of the major testing activities.

8. Notes

Provide any general information and rational e pertinent to the information contained in this test description
and results report. Include alist of acronyms and abbreviations, and alist of terms and their definitions
used in thistest report. Thislist contains definitions needed to understand thistest report. Include additional
definitions and del ete those not applicable.

9. Appendix

Use appendixes to provide information that is published separately or that does not fit conveniently in the
body of the document. Each appendix should be referenced in one of the above sections where datawould
normally have been provided.

A. Test log

Present a chronological record of software requirement verification activities, indicating the following:
Date
Time
Location
Participants
Reference (Test Case/Test Report/Inspection Report, etc...)
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| nspection Plan

Purpose

Thisinspection plan describes the inspection process, inspection checklists, the people involved and the
schedule of inspections for the project.

Timing
Intended Audience
Participants

Responsibility
The project manager should create the inspection plan, designate inspection areas and facilitate persons
inspecting.

Completion Criteria

Additional Information
CS577b Guidelines:

High-Level Dependencies

OCD | SSRD | SSAD | LCP | FRD | Prototype

-~ + + O -~ ~

Outline

1. Purpose of Inspections
Describe the intended purpose of the inspections and expected outcomes for this project.

2. Inspection Items, Participants and Roles

Describe the artifacts (documents, etc...) that will be subjected to inspection, taking into account
schedule or staffing constraints

For each artifact, indicate the primary author, and identify who will play the variousroles. This
information will be required to help the participants involved prepare for their respective roles.
Provide checklists for each of the artifacts to be used during the inspection process. An exampleisthe
JPL Inspection Process reference checklists.

Y ou may simply provide areference to the various I nspection Announcements (to be included in the
Appendix)

3. Inspection Milestones

Provide details about the schedules for the various activities for inspections:
completion of planning
overview meeting
preparation
inspection meeting (date, time, place)
inspection data summary and results reporting
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4. Inspection Process

Describe the inspection process for each type of inspection item
Reference any inspection process (e.g., Fagan Code Inspection): if that is the case, simply indicate any
variations introduced particularly

5. Classification of Defects

All defectsidentified during the inspection meeting shall be classified by severity and type. Thisservesasa
metric for future project. Example severity levels and type of defects are presented in the tables below.
Consider using existing defect classifications such as Orthogonal Defect Classification (ODC). Describe
the classification scheme to be used for this project. In addition to an overall description, define the from
the project perspective the classifications listed below.

5.1 Severity

a. Major

Define what constitutes a major defect. Y ou may wish to specialize the following:
A condition that causes an operational failure, malfunction, or prevents attainment of an expected or
specified result

Information that would lead to an incorrect response or misinterpretation of the information by the user
An instance of non-conformance that would lead to a discrepancy report if implemented asis

b. Minor

A violation of standards, guidelines, or rules, but would not lead to a discrepancy report
Information that is undesirable but would not cause a malfunction or unexpected results (bad
workmanship)

Information that, if left uncorrected, may decrease maintainability

5.2 Type
Define the type of defect

a. Missing
Information that is specified in the requirements or standard, but is not present in the document

b. Wrong

Information that is specified in the requirements or standards and is present in the document, but the
information isincorrect

c. Extra
Information that is not specified in the requirements or standards but is present in the document

5.3 Category

Refine the types of defectsto the inspection itemsidentified in Section 2
Examples of defect typesinclude:
- Logic

Syntax

Clarity

Performance

Interface

No Error Handling
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6. Appendix
Include in the appendix references to the formsto be used by the various participants in the preparation of
Inspections. Thisinclude:

Announcement

Individual Preparation Log

Defect List

Detailed Report

Summary Report
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| nspection Report

Purpose

Timing

Intended Audience
Participants
Responsibility
Completion Criteria

Additional Information
CS577b Guidelines:
High —Level Dependencies

Outline

1. Participants and Roles
Provide an update of any changesin the Inspection Plan, section 2.

03/06/00

Inspectors should include in the appendix the Summary Forms, Detailed Report and the Summary

Report as specified in the Inspection Plan Appendix, section 6.

2. Inspection Items
Describe the item(s) that were subjected to thisinspection.

Describe the exit criteria used for each Inspection Item (and whether they were updated from

Inspection Plan, section 4.)

3. Pre-Inspection Defect Data
Report the pre-inspection data (time, majors and minors found per inspector)

4. Inspection Defect Data

Report the meeting defect data (size of artifact, major and minor counts, time of inspection, new defects

found during the meeting not found in preparation).

5. Post-Inspection Defect Data
Report the post- meeting data (rework hours and final count of defects).

6. Inspection Statistics

From the above, compute the following inspection statistics:
total effort consumed for each inspector
defect density of the inspected artifacts
defects asserted per minute of the meeting
defect removal effectiveness

These are defined as follows:

Time Meeting Effort = Time Meeting * Persons

Total Defects found = Items from preparation + New items

Defects asserted per minute of meeting = Total Defects/ Time Meeting
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Inspection effort = Preparation effort + Meeting effort + rework effort
Defect removal effectiveness = Defects found / Inspection effort
Defect Density = Defects/ SLOC or Pages

Inspection Rate = Inspected pages/ Meeting time

7. Defect Correction and Rework

Provide the status of defect correction, including
technical approach of outstanding rework

due date of outstanding rework if any
Provide information for tracking that the defects were properly removed.

8. Appendix
Include in the Appendix the following forms, completed by the various participantsin the Inspection
Meeting.
- Announcement
Individual Preparation Log
Defect List
Detailed Report
Summary Report
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Transtion Plan

Purpose

The purpose of the transition plan isto ensure that the system’s operational stakeholders (users,
administrators, operators, maintainers) are able to successfully operate and maintain the system.

Timing

The plans are typically created during construction, to be used in the transition phase.

Intended Audience

The primary audiences are the transition participants (developers, operators, maintai ners, operations
managers, suppliers, user representatives, others as appropriate) and othersinvolved in the Transition
Readiness Review (customers, transition experts, senior management).

Participants

Responsibility

The Project Manager is responsible for creating and updating the transition plans, and for ensuring the
commitment of the other stakeholdersto them. These responsibilities may be delegated to other team
members. Y ou may consider forming atransition team.

Completion Criteria

The primary completion criteria are stakeholder concurrence, feasibility of execution, and assurance of
successful transition. These are evaluated by the equivalent of an Architecture Review Board in a
Transition Readiness Review. The plan should address the following transition success factors:

Client Characteristics Transition Preparation| Support Preparation

; Client Clear

Represen- [Empow-| Collab- Domain . .
Focused tative ered | orative | Knowledge Software [Site| People Enabled Evolution

Maintenance Plan

Additional Information

CS577b Guidelines:

High-Level Dependencies

The Transition Plan draws on and elaborates the transition aspects of the Operational Concept (OCD 4);
Milestones and Products (LCP 2.) and Responsihilities (LCP 3.) from the Life Cycle Plan. It preparesfor
the successful execution of the life cycle support activities and responsibilitiesin the Support Plan.

OCD | SSRD | SSAD | LCP | FRD | Prototype

- - (o) + -

Outline

1. Transition Strategy

This section shall be divided into paragraphs as needed to describe the devel oper's plans for transitioning
the deliverable software to the support agency. This section shall address the following:
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1.1 Transition Objectives
Establish the various dimensions of success associated with the particular transition activity. These may
include the following classes of transition choices:
- Extent of capability transitioned: limited pilot operation; full operation; intermediate.
Number and nature of transition sites: one vs. many; homogeneous vs. heterogeneous.
Degree of post-transition developer support: none (pure turnkey), full (facilities management by
devel oper), intermediate.
Degree of validation of operational satisfaction of stakeholder objectives.
Nature of product transition: shrink-wrapped product; new system; improvement in existing operation.

1.2 Transition Process Strategy

This section establishes the major strategic transition choices:
Phasing of cutover: instantaneous (cold turkey); incremental ; parallel operation; other.
Phasing of transition of multiple increments to multiple sites.
Role of alpha-testing, beta-testing, independent operational testing and eval uation.

2. Preparing for Transition

Preparing for transition is a significant non trivial task critical to ultimate successful operation of the
system. Careful attention should be paid to scheduling adequate time and resources. Anticipate
problems and plan for them. Be careful of risky assumptions (e.g. the customer will hire an
experienced database administrator to install Oracle and set up the proper database schema)

2.1 Hardware Preparation

Indicate additional hardware that needsto be purchased if any
Indicate any special or additional instructions for placing the hardware in a state of readiness
Staff time required for hardware preparation

2.2 Software Preparation

This section should draw upon and extend LCP 2.3, Project Deliverables, to establish:
Appropriate packaging of deliverable support software (tools; infrastructure software).
Licensesfor commercial software.

Preparation and installation of necessary data.
Conversion of legacy software for compatibility with the new system.

2.3 Site Preparation

Facilities may include:
computer rooms, flooring, power supply
computers, peripherals, and supplies
data communications capabilities

2.4 Staff Preparation

This section shall be divided into paragraphs as appropriate to describe the devel oper's plans for training
support personnel to support of the deliverable software.

2.4.1 Training Deliverables

Hardware and Software Preparation
Staff availability
Impact on staff time
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2.4.2 Training Schedule

Number of training sessions

Lengths of sessions

Contents of each session

Training materials used in each session

2.4.3 Measure of Success
Evaluations of the results of the training

2.5 Operational Test and Evaluation

Assurance of adequate transition readinessis essential for successful transition. Tasks and events prior to
transition help identify risks, problem areas, set baselines, and manage stakeholder expectations. Address
the following items to estimate.

2.5.1 Evaluation Criteria

Carefully define appropriate metrics to be collected and analyzed addressing such criteria asimproved
efficiency, quality of service, mission effectiveness, stakeholder satisfaction, and return on investment
(FRD 2.1.5)

2.5.2 Procedures

This section establishes the major operational test and evaluation procedure choices. Refer to thetest plan
or test description results if needed.

Exercise procedures: operational scenarios, alphatest, betatest, other

Exercise participants: number, qualifications, organizational representation.

Instrumentation: performance measurement, problem reports, questionnaires, other.

Analysis procedures with respect to evaluation criteria.

2.5.3 Outline of Operational Test and Evaluation Report

The report should include an update of the evaluation criteria and procedures above, and various summaries
of the results, conclusions, and recommendations.

3. Stakeholder Roles and Responsibilities

This should be atransition-oriented el aboration of your version of Table 2, (LCP 3.1), and its refinements
in LCP 3.2.2. Transition roles and responsibilities can vary significantly, depending on the nature of the
product (shrink-wrap, turnkey, internally developed, ...) and the transition target (single vs. multiple,
homogeneous vs. heterogeneous, ...).

Provide a subsection for each stakeholder category with asignificant transition role. Besides developers,
mai ntainers, users, customers, and interfacers, these could include operational testers, labor unions, and
safety officials for example.

Where the L CP focuses on organizational roles, this section should focus on the roles of specific
individuals (e.g., which maintainer individuals are going to perform representative product modifications to
evaluate maintainability?). These commitments need to be coordinated with the stakehol der organizations
and individuals.

4. Milestone Plan

The plan should include key preparation milestones |eading up to the key Transition Readiness Review
(TRR) milestone, and key transition milestones leading up to the Product Release milestone. There may be
post-release milestones as well: for example, if user training is spread across time.

Any explicit or implicit client milestone commitments need to be coordinated with the clients. Implicit
commitments can arise from dependency relations, e.g., data preparation? training material preparation

? training ? operational use ? operational evaluation.
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CS577b Guidelines:
All developer activities are assumed to be complete at the Product Release milestone. The schedules and
milestones should be compatible with those in the Life Cycle Plan.

5. Required Resources

This section should elaborate the transition portionof LCP 5. Resources should include the time required
by developers and clients, and the necessary financial resources for hardware, software, facilities, supplies,
data, training, and other possible needs.
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Software User's Manual

Pur pose
The purpose isto teach and guide the user how to use the product, i.e., the steps for running the software,
describes the expected output(s), and describes the measures to be taken if errors occur.

Timing

Produce the manuals early in the devel opment process and update through each iteration. This helps users
evaluate each release, and ensures early and continuous user feedback. How early in the development cycle
to begin producing the user manual depends on the type of system. Systems with complex interfaces or
with alot of user interaction will require early versions of the user manual and also early prototypes of the
interface. Embedded systems with little human interface will probably not require an early start on user
documentation.

I ntended Audience
Participants

Responsibility

The Test Team or the Technical Writer isresponsible for creating and updating the material. The user
manual can be written by technical writers, with input from developers, or it can be written by the test
team, whose members are likely to understand the user's perspective.

Completion Criteria

Additional Information

The end-user documentation gives instructions for using the software. Provide documentation for all types
of users. Y ou may want to consider a different user manual for each operational role or user class; e.g.,
User Manual, Administrator Manual. Use cases are the basis for the manual.

Use screen shots extensively.

A reason for allocating the user manual to the test team isthat it can be generated in parallel with
development and evolved early as atangible and relevant perspective of evaluation criteria. Errors and poor
solutionsin the user interface and use-case model can be spotted and corrected during the early iterations of
the project, when changes are cheaper.

By writing the user manual, the testers will get to know the system well before they start any full-scale
testing. Furthermore, it provides a necessary basis for test plans and test cases, and for construction of
automated test suites.

CS577b Guidelines:

High-Level Dependencies

OCD | SSRD | SSAD | LCP | FRD | Prototype
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Outline
1. Introduction

1.1 System Overview
State the purpose of the library system and the software to which this manual applies.

1.2 System Requirements
Describe the minimum hardware and software (Operating System, etc.) requirements for the system.

2. Operational Procedures

Briefly describe functions available to the user and describe the step-by-step procedures for accessing these
functions.
Include the following information, as applicable:
a. Initialization. Describe any procedures needed to initialize the software. Identify any initialization
options available to the user.
b. User Functions. Describe the functions available to the user. For each function describe:

1. User inputs including format, limitations, input method, etc.

2. Operational results
c. System Inputs. Describe the system inputs to the software that may occur while the software isin use and
that may affect the interface with the user. Include format, frequency, allowable range, and units of
measure, as applicable.
d. Termination. Describe how to terminate software operation and how the user determines that normal
termination has occurred.
e. Restart. Describe the procedures for restarting the software.

Y ou may want to split the description of the user manual into:
Basic Features (Getting Started, or Learning the Basics)
Advanced Features

3. Installation Procedures

In asystem where the end user is expected to install the product, the Installation Instructions can be
included in the user's guide. For a more complicated installation where qualified service staff are needed,
the installation instructions would be described in a separate I nstallation Manual.

3.1 Initialization Procedures
Describe first-time install ation procedures

3.2 Re-installation
Describe procedures for reinstalling the system (e.g., to recover from a corrupt installation)

3.3 De-installation
Describe procedures for removing the system

4. Troubleshooting

4.1 Frequently Asked Questions
List Frequently Asked Questions by operators, and answers to those questions.
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4.2 Error Codes and Messages

List and identify all error codes and messages generated by the software, the meaning of each message, and
the action to be taken when each message appears.

5. Notes

Include any general information that aids in the understanding of the document. All acronyms,
abbreviations, and their meaning as used in this document should be listed.

6. Appendix

List any additional information, such as technical specifications, etc.
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Support Plan

Pur pose
The purpose of the transition plan isto ensure that the system’s operational stakeholders (users,
administrators, operators, maintainers) are able to successfully operate and maintain the system.

Timing

Intended Audience
Participants
Responsibility
Completion Criteria

Additional Information
CS577b Guidelines:

High-Level Dependencies

OCD | SSRD | SSAD | LCP | FRD | Prototype

- + (o) + -

Outline

1. Environment

Document the anticipated environmental concernsfor the long term use of the system. These may
include:

1.1 Facilities

Describe the facilities needed to maintain the deliverable software. These facilities may include special
building features, such as cabling, special power requirements, etc...

1.2 Hardware

Describe the hardware and associated documentation needed to maintain the deliverable software. This
hardware may include computers, peripheral equipment, and non-computer equipment.

1.3 Software

I dentify and describe the software and associated documentation needed to maintain the deliverable

software. This software may include computer-aided software engineering (CASE) tools, compilers, test

tools, test data, utilities, configuration management tools, databases and other software. The description

shall include:

a) Specific names, identification numbers, version numbers, release numbers, and configurations, as
applicable

b) Rationalefor the selected software

c) Reference to user/operator manuals or instructions for each item, as applicable

d) If items must be acquired, information about a current source of supply, including whether theitemis
currently available and whether it is expected to be available at the time of delivery
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e) Information about vendor support, licensing, and data rights, including whether the item is currently
supported by the vendor, whether it is expected to be supported at the time of delivery, whether
licenses will be assigned to the support agency, and the terms of such licenses

f)  Security and privacy considerations, limitations, or other items of interest

CS577b Guidelines:
Include any special settings for various tools (such as compilers, database management systems),
environment variables that the maintainer needs to be aware of to properly maintain the system.

1.4 Other documentation

Identify any other documentation needed to support the deliverable software. The list will include, for
example, plans, reports, studies, specifications, design descriptions, test cases/procedures, test reports,
user/operator manuals, and support manuals for the deliverable software. This paragraph shall provide:
a. Names, identification numbers, version numbers, and release numbers, as applicable

b. Rationale for including each document in the list

c. Identification of each document as acquirer-furnished, an item that will be delivered to the support
agency, an item the support agency is known to have, an item the support agency must acquire, or other
description of status

d. If adocument must be acquired, information about where to acquire it

e. Information about licensing and datarights, in particular license expiration dates

f. Security and privacy considerations, limitations, or other items of interest

2. Resources

2.1 Personnel

Describe the personnel needed to support the deliverable software, including anticipated number of
personnel, types and levels of skillsand expertise, and security clearances. This paragraph shall cite, as
applicable, actual staffing on the development project as abasis for the staffing needs cited.

2.2 Other resources

This paragraph shall identify any other resources needed to support the deliverable software. Included may
be consumabl es such as magnetic tapes and diskettes, together with an estimate of the type and number that
should be acquired.

3. Recommended tools and procedures

This section shall be divided into paragraphs as needed to describe any procedures, including advice and
lessons learned, that the developer may wish to recommend to the support agency for supporting the
deliverable software and associated support environment.

= Regression Test Cases

= Maintenance Package

= Toolsand Procedures

4. Anticipated areas of change

Describe anticipated areas of change to the deliverable software. Account for need to implement evolution
requirements (SSRD 6), possible or anticipated organizational changes (OCD 3.6), future major changes to
COTS components the system depends on, anticipated new COTS packages that may replace current
components and so forth. Address how anticipated changes might be managed (SSAD) and/or is already
accommodated in design as evolution requirements (SSRD 6.).
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Weekly Effort Form

Week #

Name:
Team:

Activity

|Mon| Tue|Wed| Thu| Fri | Sat | Sun

Training/Learning

Training/Learning:

Application Research:

People Interactions

Client Interaction:

Team meetings:

Email:

Telephone and Other Interactions:

Requirements M anagement

Updates to Operational Concept Description:

Updates to System and Software Requirements Definition:

Updates to Feasibility Rationale Description:

Detailed Design

Design Creation or Modification:

Design Review/Inspection:

Coding

Code Generation or Modification:

Code Review/Inspection:

Testing

Unit Testing:

Integration Testing:

Miscellaneous

Prototyping:

COTS Assessment:

COTS Tailoring:

COTS Integration:

Project Management and Special Functions

Planning and Control:

Project Review preparation:

Configuration Management and Quality Assurance:

Transition Activities

Transition Planning, Preparation and Execution:

Training:

User Documentation:

Customer Deliverables:

Other Effort Not Covered Here
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Weekly Status Report
Team #
Team Members
Project Title
Week #

Thisisasuggested Status Report. Feel free to expand or collapse the various categories.

Progress

Describe the progress on the project during the past week, both in qualitative and quantitative terms
List any significant accomplishments since the last status report. This can include the
completion/revision of project deliverables

Include metrics to describe the progress

Problems

List any problems the team is experiencing. This includes things that have caused delays, or any other
roadblocks to anticipated progress.
Provide aweekly Top-N risk itemslist as follows:

Risk Items Weekly Ranking Risk Resolution Progress
Current Previous #Weeks

Immediate Plans

List your team's plans (or TO DO items) for the next week. This section might be filled with significant
action items that are mentioned during your team status meeting, to help remind team members of
significant items discussed in the meeting. Y ou are encouraged to maintain, separately, meeting minutes, to
record important discussions and action items raised during your team meetings.

Comments
Include here any items not covered above.
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