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Why Do We Care About Software Metrics?

Software is a cost driver on many systems and the cost
community has little historical data upon which to base future
estimates

— Weapon systems with embedded software & Major Automated Information
Systems (MAIS)

— Software data reported as “red” at DoD Cost Research Symposium
— No data to compare estimated cost and size with actual program results
» tried and failed to match CARDs with CCDR data

Who has to do what?
— CAIG: ICEs on weapon systems (ACAT IC & ID programs)

— Service Cost Centers: Develop estimates for MAIS (ACAT IA), &
ACAT IC & ID programs

— PA&E: Review ACAT IA program estimates and advise C3l on
problems and progress

Goal isto collect a common limited set of software datafrom ACAT
|A, ACAT IC, and ACAT ID programs
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Software Metric Proposal Overview

Objective: Collect key software metrics on DoD
elements to improve cost estimating of future software
Intensive systems

Proposed software metric data
— Two pages; Tailored for Program -- not a DD Form

— Based on core metrics recommended by Software Engineering
Institute (SEI)

» Size, effort, schedule, and quality
Scope
— ACAT IA, IC, and ID
— WABS elements determined by CWIPT

— Commercial developers and Central Design Activities (CDAS)
submit to PM and CCDR-PO

Frequency
— With Cost Analysis Requirement Description (CARD) submission
— 60 days after contract or Memorandum of Understanding (MOU)

— When final products are delivered to the governmehn(t:CDR PO ==
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Software Metrics Activities Since
November 2000 Focus Group Meeting

e Kicked off pilot projects

— JSF: CWIPT determined elements & submitted to contracting
officer. Contractors submitted props; government meeting to
revise WBS

— JTRS: CWIPT determined elements, tailored SPDR, and submitted
to contracting officer

— E2C: Met with contractor and obtained feedback and opinions

— B2: Met with contractor and government manager and obtained
feedback and opinions

— MIDS: Obtained contractor software development plan and sample
metrics. Need site visit to collect feedback and opinions

— AEHF: Obtained sample contractor-collected data. Need site visit

— WIN-T: Identified software elements within WBS. Need to
completed process.

e Revised SPDR product and processes
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Feedback Received From Pilot Testing

Don’t make form standard -- require tailoring
Obtain developer comments prior to final RFP

Allow developers to document ground rules, assumptions, and
special circumstances that explain data

Allow government PMs to request SPDR more frequently for
oversight purposes. Would eliminate dual reporting

Developers believe proposal is reasonable provided report is
tailored

— All collect these data already to manage programs

May be minimal effort to provide reports ~ 200 hours for initial
and final. If reports are more frequent, cost would be higher
Developers concerned about use of data

— Requirements, code, effort, and schedule growth (need confidence
level of estimates)

— Defects remaining at product delivery
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Modifications to SPDR and Processes
e Revised SPDR:

Created three separate SPDRs: one for CARD, one for initial, one
for final. Simpler to understand

Abandoned standard form. Changed to desired data set (or
sample SPDR) and require tailoring

Added room for comments to allow developers to include ground
rules, assumptions, and special circumstances that explain data

Eliminated resolved/unresolved defects. Form now only asks for
cumulative defects discovered on final report

e Decided to obtain developer comments on a sample (desired
data set) SDPR prior to final RFP

e Decided to allow government PMs to request SPDR more
frequently for oversight purposes. Would eliminate dual
reporting

e Revised SOW, CDRL, DID, and instructions to be consistent
with revised product and process
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Software Product Development Report -
Final Report, Page 1

SECURITY CLASSIFICATION

Sample SPDR version (date) 06.21.01

Software Product Development Report (Final, at Contract End)
Page 1: Report Context, Project Description and Size

1. Report Context
1. System/Element Name (version/release): 2. Report As Of:
3. Authorizing Vehicle (MOU, contract/amendment, etc.): 4. Reporting Event: Contract End
Submission #
(Supersedes # , if applicable)
Description of Actual Development Organization
5. Development Organization: 6. Certified CMM Level 8. Lead Evaluator:
(or equivalent):
7. Certification Date: 9. Affiliation:
10. Precedents (list up to five similar systems by the same organization or team):
Comments on Part 1 responses:
2. Product and Development Description | Pereent of Actual Development Process WEEEEE @
Product New?
1. Primary Application Type: 2. % | 3.
5. Secondary Application Type: 6. % 7.
9. Third Application Type: 10. % |11. 12.
13. Fourth Application Type: 14. % | 15. 16.
17. Primary Language Used: 18. %
19. Secondary Language Used: 20. %
21. List COTS/GOTS Applications Used:
22. Peak staff (maximum team size in FTE) that worked on and charged to this project:
23. Percent of personnel that was: Highly experienced in domain: % Nominally experienced: % Entry level, no experience:
Comments on Part 2 responses:
3. Product Size Reporting FreMIEe AGIES it

Final Delivery

1. Number of Software Requirements, not including External Interface Requirements (unless noted in

associated Data Dictionary)

2. Number of External Interface Requirements (i.e., not under project control)

noncomment SLOC only;
Data Dictionary.

LS for logical statements; or provide a_bbreviation

LS l e
and explain in associated

4. Amount of New Code developed and delivered (Size in

5. Amount of Modified Code developed and delivered (Size in

6. Amount of Unmodified, Reused Code developed and delivered (Sizein )

Comments on Part 3 responses:

Page 1 of 2
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Software Product Development Report -

Final Report, Page 2

Sample SPDR version (date) 06.21.01

SECURITY CLASSIFICATION

Software Product Development Report (Final, at Contract End)
Page 2: Project Resources, Schedule and Quality

4. Resource and Schedule Reporting

Provide Actuals at Final Delivery

shown.

Counting from month 1 at contract award, provide Actual Start and End Month
for each activity shown. Provide the Actual Total Labor Hours for each activity Start Month

End Month | Total Hours

contribution of indirect hours in the associated Data Dicti

The following seven items should account for all direct hours charged to the software development
project (useitem 7 for any direct hours not accounted for in items 1 through 6). Explain any

1. Software Requirements Analysis

2. Software Architecture and Detailed Design

3. Software Coding and Unit Testing

4. Software Integration and System/Software Integration

5. Software Qualification Testing

6. Software Operational Test and Evaluation

7. All Other Direct Software Engineering Development Effort
(Describe:

) Report hours only:

Comments on Part 4 responses:

5. Product Quality Reporting

Report cumulative serious and critical defect counts since
project start. Also, report total defects of all categories
(including serious and critical) since project start.

Actuals at Completion of
Software Qualification Test

Actuals at Completion of
Developmental Test and
Evaluation

2. Cumulative Number of Serious and Critical Defects discovered

3. Cumulative Number of Defects Discovered, all severity levels

Comments on Part 5 responses:

4. Date of SQT:

5. Date of DT&E:

Filename and Revision Date of Applicable Software Product Development Report Data Dictionary:

Name of person to be Contacted | Signature Telephone Number E-Mail

Date

SECURITY CLASSIFICATION
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Software Metrics Planning Process

Cost Working Integrated Product Team
(CWIPT) identifies software data needs.
PM develops sample SDPR data
dictionary, RFP language, and CDRL

RFP Language &

(For ACAT ICs and IDs) S
e WS

Contractor analyzes
and comments on SW
metric requirements

CDRL
Data Dictionary
Tailored
SPDR
Software Metrics Plan CAIG Chair approves
Software Metrics Plan

@/ \—{ Approval Letter

(CWIPT) evaluates comments, revises
SPDR, data dictionary, RFP language,
and CDRL. Summarizes into Software
Metrics Plan for CAIG approval.
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Software Metrics Planning Process

— &= (Concluded)

Proposal

_Vs S

\4‘

Contractor analyzes
requirements and
prepares proposal

W Development
Plan
Tailored SPDR

and Updated
Data Dictionary

Government team evaluates proposals

CWIPT Determines if SPDR Needs
Clarification Within 30 DAW

Negotiated
SPDR & =
Dictionar ’ -
-
Contract .
PM & developer negotiate contract
_‘Ld_,;f’“J_F

including software development plan

o
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Software Metrics Data Collection
@ Process
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Next Steps

Obtain SMWG concurrence
Complete remaining pilot tests
Obtain final check of contracting documents

Obtain formal comments from National Defense
Industrial Association (NDIA)

Obtain feedback from OSD Acquisition Reform
Office (OSD/AR)

Solicit comments from other organizations if
suggested by OSD/AR

Draft change to DoD 5000 series
Obtain Department approval (~ Dec 2001)
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