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Proposal: Software Product Development Report (SPDR)
1. Introduction

This document describes and explains a proposal to collect software project data
on mgor DoD software intensive systems. The proposed data collection applies to
devel opments and upgrades whether performed under a commercia contract or internally
by a government Central Design Activity (CDA) under the terms of a memorandum of
understanding (MOU).* This document is divided into six sections and is followed by
five attached appendices. The first three sections provide an overview, a summary of the
proposal and the background, respectively. Section 4 contains a general description of the
data to be collected and section 5 explains how the data will be used. Section 6 describes
the proposed process by which each project will tailor and submit its respective data for
archiving and analysis. The attached appendices contain: 1) a Sample Software Product
Development Report (SPDR) form that shows all the proposed data to be collected,
2) ingructions to accompany the sample form, 3) suggested language to include in any
software Request for Proposal (RFP) that includes this reporting requirement, 4) the
Contract Data Requirements List (CDRL) that references both the SPDR and the
associated Data Item Deliverable (DID), and 5) the Data Item Deliverable (DID)
referencing the SPDR and instructions.

2. Summary

The purpose of this data collection effort is to improve the Department’ s ability to
estimate the costs of software intensive programs. Representatives from the Office of the
Secretary of Defense, Program Analysis & Evaluation (OSD/PA&E) and the Service
Cost Centers collaborated to identify appropriate datato collect from DoD software
intensive systems. Their proposal, which has been coordinated with an industry focus
group, is documented here. Software intensive systems covered by the data collection
include major automated information system (MAIS) programs, i.e., those that are
classified as Acquisition Category IA (ACAT IA) programs, and magjor defense
acquisition programs, i.e., those that are classified as Acquisition Category IC and ID
programs. The data to be collected describe the type and size of the application, the
schedule and labor resources needed for development, and the quality of delivered
software.

All data will be requested under a non-financial Software Product Development
Report (SPDR) data item. (Financia information and project status data are specifically
excluded from this proposed set of software data.) The SPDR will be included in each
appropriate contract through a Contract Data Requirements List (CDRL). Access to the
data will be limited to government personnel with a need to know.

! For convenience here, the term contract is used to refer either to a formal contract or to a memorandum of
understanding. Data reporting according to this proposal occursin either case, i.e., whether the software
development or upgrade is done by a commercial concern, by a CDA within the government, or by a
combination of both.

Page 1



SPDRProp-071701.doc

Under this proposal, government program managers report initial estimates for a
software project and Defense Materiel Developers (or government CDASS) report
estimates before and actual values after each release of software, as well as before and
after the project as awhole. Specifically, reports are prepared: (1) at the time a software
development or upgrade project isinitiated (e.g., with the submission of the initial Cost
Analysis Requirements Document or CARD, known as the CARD submission), (2)
within 60 days after the start of the project or of any within-contract incremental software
release (known as initial submissions), and (3) within 60 days of completion of the
project or of any within-contract incremental software release (known as final
submissions).? For particularly small or large software developments, the project office
may shorten or lengthen the submission deadlines, accordingly. Also, the project office
may choose to combine a set of particularly small releases within a contract into asingle
release for reporting purposes.

The proposed data are based on and limited to the core set of data categories
identified by the Software Engineering Institute (SEI) for best practices of software
development organizations. A sample SPDR form is attached that contains the proposed
dataitems. This form should be tailored to reflect the service or command cost
estimators' and PM’ s agreed-upon measurement requirements and reporting format.

3. Background

DoD cost analysts estimate the resources for software systems using a variety of
methods and tools. Many analysts rely on tools that require inputs such as the estimated
size and type of the application, the language used, the experience of the devel opment
team, and the required reliability. These tools typically generate resource and schedule
estimates based on various mathematical relationships derived from past performance of
agiven set of programs. A less formal estimating methodology that is commonly
employed depends on analogy — using historical data of similar projects to predict
outcomes of future programs. In either case, cost analysts need historical data that reflect
actual experience.

An experience base of software development data will also help as new
devel opment methods and processes are used on software programs. Without knowledge
of other similar projects, analysts are unable to judge the relevance of their estimating
methods to the new regimes of software development. The centralization of data from
new development methods will enable more analysts to make use of the results.
Accordingly, the DoD service cost center managers requested that the Cost Analysis

2 1f acontract covers only asingle delivered software release, then only one initial SPDR and one final
SPDR, each describing the overall project, are required. However, if software is delivered in two or more
releases, then a separate pair of submissionsis required to give initial estimates and final measurements for
each release. For example, a software project contracted as three delivered increments would have a CARD
submission and an overarching initial and final SPDR submission. It would also have three release-specific
initial and three release-specific final SPDRs, for atotal of nine associated SPDRs.
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Improvement Group (CAIG) within PA&E research how the DoD cost analysis
community could obtain better measurements of the Department’ s software projectsin
order to improve their software cost estimates.

The Contractor Cost Data Report Project Office (CCDR-PO), a subordinate
organization within OD, PA&E, established a Software Metrics Working Group
(SMWG) and held meetings with representatives from PA&E, the CAIG, and the service
cost centers during 1999 and 2000. The SMWG aso invited and consulted with
representatives from defense materiel developers. Although the SMWG was established
by the CCDR-PO, there is no intent to combine the SPDR status report with the CCDR
financial report. In fact, industry direction has made it clear that better measurements will
accrue from a software data collection process that is separate from any financial

reporting.

The SMWG discussed the data as well as overall processes needed to obtain them.
These discussions identified several differences in the data collection processes between
the MDAP and MAIS programs. This proposal documents how the data will be collected
for each.

The objective of the SMWG was to define a small set of data, to be applied to
both MAIS and MDAP systems, that would describe software size, schedule, effort, and
quality. These data represent the minimum needed for cost estimating and are based on
core data identified by the Software Engineering Institute (SEI) to support best practices
in software development organizations. Estimates at complete would be collected at the
time the program is identified as part of its associated CARD. They would also be
collected from the devel oper at the beginning and end of a software project as well as at
the beginning and end of each software release.

The proposed data items are a subset of those found on an existing four-page
software data collection form called the DD Form 2630. The sample SPDR is about half
the size of the existing DD Form 2630. The SPDR data were specifically selected to be
directly measurable and relevant to cost estimating but insensitive to the acquisition
strategy used on the project. The sample SPDR form is attached at Appendix 1.

The scope of this data collection is applicable only to the ACAT | programs.
Although software is very much a part of lower level acquisition programs (ACAT Il and
ACAT Il programs), the SMWG decided to limit the applicability of this proposal to the
larger programs.

The applicable software projects include new developments and major upgrades
or re-devel opments of existing systems. Because all software development efforts behave
in fundamentally similar ways that can be measured at a high level by the same set of
size, schedule, effort, and quality attributes, both new and upgrade developments are
applicable to the proposed reporting. Maintenance-only activities or post-deployment
software support (PDSS) are not covered by this proposal.
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4. General Description of Data To Be Collected

This section provides a general description of the data to be collected and why
each element was chosen. Appendix 1 contains the sample SPDR and Appendix 2
contains tailoring and completion instructions as well as proposed definitions of the data
elements contained on the Sample SPDR.

Project | dentification and Description

The Sample SPDR includes information that identifies the product, devel oper and
report. Project identification information includes: the project name, the version or
release of the product, the devel oping organization, the report as-of date, contract number
or other identifier, and reporting event (CARD report, contract/release initial report, or
contract/release final report).

The report also contains information that describes the process used to develop
the application. These data include: the types of application and the associated
devel opment process used, the Capability Maturity Model (CMM) rating of the devel oper
and alist of previous similar projects the developer has completed. It also requests
information on the primary and secondary languages used, and the extent to which
existing commercia off-the-shelf (COTS) or government off-the-shelf (GOTYS)
applications were used. All these data are used to help analysts understand the context of
the product and may be used as inputs to various commercia software estimating models
to refine the effort and schedules estimates.

Key Measurement Data

The core data include measures of project size, schedule, effort, and quality.
These are each discussed below.

1. Project Size

Project size is the major cost driver (independent variable) for any software
development environment and is the key quantifying dimension of the delivered product.
On the Sample SPDR, project size is described as the number of functional and interface
requirements, and some measure of the amount of new, modified, and reused code that
will be delivered as part of the fina product. One data item is reserved to explain the
metric used to measure project size, such as lines of code, number of function points,
forms, screens, etc. The specific size metric used in any project tailoring will be
determined by either the Cost Working-level Integrated Product Team (Cost WIPT) or
the Information Technology Working-level Integrated Product Team (ITWIPT), both of
which include contractor participation.

2. Project Schedule
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Schedule data reflects the time required to develop the product. The project
schedule is defined by the start and end months of the software development activity
(either estimated or actual). For consistency, software activity is defined to start with the
creation of the Software Requirements Specification (or equivalent) and not with any
earlier system requirements effort. Software activity is considered to end at
Developmenta Test and Evaluation (DT&E). Schedule data does not normally include
installation or data conversion activity that may occur after software acceptance.

3. Development Effort

Total development effort reflects the amount of staffing in hours needed to deliver
the product. The form has fields for estimated or actual labor hours (depending on the
reporting event) needed to devel op the software product. The sample form alows data
providers to input these data by software development phase or activity.

4. Quality

The most commonly used measures of software quality are failure rate and defect
density. At theinitial SPDR submission with the CARD, the program office is asked to
estimate the delivered software quality either in terms of the expected Mean Timeto
Defect (MTTD) or by some other means such as defect density. For the final report, data
providers report the number of critical or serious defects and the total number of defects
discovered after Software Qualification Test, and again after the completion of
Developmental Test and Evaluation.

5. How Data Will Be Used

The data being requested on the proposed SPDR will be archived and used to
estimate future software programs. While DoD cost analysts estimate software projectsin
many different ways, all need historical information to judge whether their estimates are
realistic. We therefore expect cost analysts to use these datain a variety of ways. The
following paragraphs provide a few samples of expected uses and explain the role of the
key elements (size, schedule, effort, and quality).

Cost analysts will be able to make better predictions of project efforts and
schedules by developing cost estimating relationships (CERS) relating size, schedule,
effort, and quality for various application types, development environments, and other
project characteristics. Commercia software estimating models are also widely used by
DoD analysts and the accuracy of these can be improved through calibration with the
actual experiences reported under the proposed data collection.

Since, for any given domain, size is the main cost driver of effort and schedule, it

is essential to know the actual size of completed products. Using historical data from
similar systems, analysts will be able to make realistic projections of the expected sizes
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of new systems. More redlistic size estimates will result in better effort and schedule
estimates.

Defect count data will help analysts understand the quality of product that was
obtained within the schedule and effort expended. These measures can be used in
developing CERs to relate quality to size, effort, and schedule. At least one commercial
cost model uses defect count to predict delivery date, reliability, and remaining defect
density. These results can be compared with initial expectations of mean time to failure
(MTTF) and other quality goals to determine what investment is required to obtain
systems of agiven quality.

Collecting both estimated and actual data on the size, effort, schedule and quality
of projects with different descriptions will allow analysts to study life cycle trends for
different types of projects. Thiswill help analysts study project growth and perform
uncertainty analyses for the probable outcomes of new projects. Projected rangesin
schedule and effort can be put in perspective with actual experience on similar projects.

6. Data Definition and Reporting Process

All software intensive systems are subject to software data reporting under this
proposal. Software intensive systems include MAIS (ACAT IA) programs, and major
defense acquisition (ACAT IC and ID) programs. Because of the different oversight
authority for these two categories of programs, each has a different mechanism for
identifying and approving the tailored data to be reported. Otherwise, the processis the
same for programs in either category. This section provides further details of the process
used to specify and approve the specific software data el ements that each project will
report. Figures that illustrate the process for each program category are also provided.

For ACAT IA programs, specific data that satisfy the SPDR template and that are
meaningful for the subject program are identified by the Information Technology
Working Integrated Product Team (ITWIPT). Using this guidance, the government
program manager (PM) and the ITWIPT develops atailoring of the SPDR together with a
set of data definitions and instructions. Appendices 1 and 2 form the basis for these
tailorings. The PM also develops Request For Proposal (RFP) language and a draft
Contract Data Requirements List (CDRL). The PM summarizes the elements for which
software metric data are desired into a software measurement plan. The plan, which will
include the tailored SDPR, the data definitions, the draft RFP, CDRL, and DID, will be
provided to prospective developers for comments. The PM and the ITWIPT will finalize
the plan and submit it to the Deputy CIO (C3lI) for approval. Suggested RFP language, as
well as a proposed CDRL and Data Item Description (DID) appear at appendices 3, 4,
and 5, respectively.® This planning process is depicted in figure 1, below.

3 In the case of developments of upgrades conducted by a government CDA, the CDRL and DID do not
apply. Instead, the use of the SPDR would be adopted as part of the agreement or signed MOU. The
suggested RFP language could be adapted for this purpose.
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Figure 1. Software Metrics Planning Process for ACAT IAs

The planning process is similar for ACAT IC and ACAT ID programs except that
the Cost Working Integrated Product Team (CWIPT) is the body that initiates and
approves the data tailoring and the program-specific software measurement plan. The
proposed plan is submitted to the CAIG Chairman for approval as shown in figure 2.

Contractors responding to the RFP are provided with the approved software
measurement plan and are instructed to submit proposal-specific Software Devel opment
Plans and Software Measurement Plans that comply with the approved software
measurement plan for the program. Details, such as the exact definition of software size
to be used and the definitions for each category of defect, must be included in any
proposal. Small changes may be made during contract negotiations to satisfy the PM and
the ITWIPT or CWIPT asillustrated in figure 3.
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Figure 3. Software Metrics Planning Process (All)
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Within 60 days of contract award, the software developer must submit a complete
SPDR for the entire software product, tailored as agreed to by the ITWIPT or CWIPT.
The developer must also submit an initial SPDR for each software release within 60 days
of initiation. Within 60 days after development, and within 60 days after each software
release is delivered to the government, the software developer must submit afinal “as
built” SPDR, tailored as agreed to by the ITWIPT or CWIPT. Developers must submit a
final SPDR for the entire software product upon contract completion. Developers shall
submit the SPDRs to the Contractor Cost Data Report Repository System (CRS) using
established encryption technology. This processis depicted in figure 4.
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Figure 4. Software Metrics Data Collection Process (All)
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Appendix 1. Sample Softwar e Product Development Report (SPDR)

The attached form depicts the proposed Software Product Devel opment Report
showing three sample tailorings:
1) CARD form for use by the program manager to establish expectations about the
software project,
2) Initial developer form providing estimates at complete, to be submitted by the
developer within 60 days of contract award for each delivery (release, version, build, etc.)
of software covered by the contract or MOU, as well asfor the entire project, and
3) Final developer form providing actual as-built data for each delivery of software
(release, version, build, etc.), due within 60 days after each delivery, and at contract
completion.
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Appendix 2. Instructions and Definitions for the Proposed Sample SPDR

The attached document titled, “Instructions for the Sample Software Product
Development Report (SPDR),” contains tailoring and completion instructions for the
SPDR as well as proposed definitions of the data elements contained on the Sample
SPDR.
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Appendix 4. Contract Data RequirementsList (CDRL)

Appendix 4 is the proposed CDRL that references the SPDR and the associated
Data Item Deliverable (DID).
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Appendix 5. Data Item Description (DID)

Appendix 5 is the proposed Data Item Description (DID).
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