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INTRODUCTION

THIS IS NOT AN INTRODUCTION OR 
EXPLANATION OF THE SOFTWARE 
ENGINEERING INSTITUTE’S 
COMPUTER MATURITY MODEL –
INTEGRATION (SEI/CMMI)
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CMMI 

THROUGH A DEPARTMENT OF 
DEFENSE (DoD) CONTRACT, 
CARNEGIE MELLON UNIVERSITY 
CREATED A DEPARTMENT CALLED 
THE “SOFTWARE ENGINEERING 
INSTITUTE” TO HELP DoD 
IMPROVE THE QUALITY AND 
USEFULLNESS OF DoD FINANCED 
SOFTWARE DEVELOPMENT
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CMMI
• TWO OF THE MAIN SEI PRODUCTS HAVE BEEN 

“CMM” (CAPABILITY MATURITY MODEL), 
WHICH WAS REPLACED WITH “CMMI”

• CMM AND CMMI ARE NOT THE ONLY 
CAPABILITY MODELS AROUND.   ISO HAS ALSO 
WORKED ON THIS TOPIC – SPICE (SOFTWARE 
PROCESS IMPROVEMENT AND C APABILITY 
DETERMINATION) – ISO 15504

• FOR THE U.S. FEDERAL GOVERNMENT 
SOFTWARE WORK, ISO AND CMMI ARE THE 
KEY ACCREDITATIONS

• KNOWING THIS, GAITS DECIDED TO OBTAIN 
THE ISO 9001 ACCREDITATION AND THEN 
LATER TO OBTAIN CMMI, LEVEL 2, RATING
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GAITS, Inc. - HISTORY

• 8 (a) SMALL DISADVANTAGED 
COMPANY

• STARTED IN NOVEMBER 1997
• ISO CERTIFIED 9001:2000
• DEDICATED TO FEDERAL 

GOVERNMENT INFORMATION 
TECHNOLOGY (IT) CONTRACTS
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GAITS, Inc. – HISTORY (Cont.)
• OVER 8 YEARS, GREW FROM 5 PEOPLE 

TO A CURRENT LEVEL OF 102
• LOCATIONS THROUGHOUT THE U.S.A. 

AND AN OFFICE IN EUROPE

• HEADQUARTER: ALEXANDRIA VIRGINIA
• GAITS.COM WEB SITE

• (703) 866-2400
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GAITS, INC. - AWARDS

• 2004 AMERICA BUSINESS AWARD –
BEST CUSTOMER SERVICE 
ORGANIZATION

• #4 DELOITTE & TOUCHE FAST 50 -
2003

• #83 DELOITTE TECHNOLOGY FAST 
500 IN NORTH AMERICA – 2003

• SMALL BUSINESS CORPORATION 
OF THE YEAR - 2006
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GAITS, INC. – AWARDS (Cont.)

• TOP SMALL BUSINESS IN VIRGINIA 
- 2006

• GSA FEDERAL TECHNOLOGY 
SERVICES (FTS) TECHNICAL 
EXCELLANCE AWARD - 2001

• 50 MOST INFLUENTIAL 
MINORITIES IN BUSINESS IN 
NORTH AMERICA – THOMAS ASEFI, 
GAITS PRESIDENT - 2006
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GAITS, INC. – MARKET FOCUS 
(SHORT LIST)

• SYSTEM INTEGRATION
• NETWORK ENGINEERING/ 

MANAGEMENT
• SOFTWARE ENGINEERING/ 

APPLICATION DEVELOPMENT
• END-USER TECHNICAL SUPPORT, 

E.G., HELP DESKS
• WEB PORTAL WORK
• WEB DEVELOPMENT
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GAITS, INC. – MARKET FOCUS 
(SHORT LIST) (Cont.)

• SYSTEMS ENGINEERING AND 
TECHNICAL SUPPORT

• SCIENCE AND ENGINEERING SUPPORT 
SERVICES QUALITY ASSURANCE (QA)

• INDEPENDENT VERIFICATION AND 
VALIDATION (IV&V), I.E., PROGRAM/ 
PROJECT TECHNICAL AND 
PROGRAMMATIC OVERSIGHT

• INFORMATION ASSURANCE (IA)
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George Jackelen

• PROJECT/PROGRAM MANAGER AND 
PROJECT/PROGRAM MANAGEMENT 
OFFICES (PMOs) SINCE 1983

• QA MANAGER/ANALYST SINCE 1984
• IV&V MANAGER/ANALYST SINCE 1996
• PROJECT MANAGEMENT 

PROFESSIONAL (PMP) SINCE 2004
• AUTHORED/CO-AUTHORED 9 ARTICLES 

AND PUBLICATIONS
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George Jackelen (Cont.)

• CROSSTALK EDITORIAL REVIEW 
BOARD

• WORKED WITH ISO, IEEE AND THE 
PROJECT MANAGEMENT INSTITUTE 
(PMI) TO DEVELOP STANDARDS, 
MEETINGS AND SYMPOSIUMS

• PROJECT MANAGER FOR THE GAITS 
CMMI, LEVEL 2 APPRAISAL EFFORT
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Pre-CMMI Environment

• GAITS WAS ALREADY ISO 9001:2000 
CERTIFIED (2003)

• GAITS CEO (TONY ASEFI) AND 
PRESIDENT (TOM ASEFI) DECIDED 
GAITS SHOULD HAVE A CMMI LEVEL 3 
RATING, BUT TALKED DOWN TO FIRST 
HAVING A LEVEL 2 RATING

• GOAL WAS TO DO THIS WITHIN 5 
MONTHS
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CMMI Preparation
• WORKED WITH OUR DoD MENTOR (EDS) 

TO RECEIVE INITIAL GUIDANCE AND TO 
IDENTIFY A CMMI APPRAISER

• IV&V DIVISION’S VICE PRESIDENT WAS 
APPOINTED TO BE THE CMMI 
PROJECT’S SPONSOR

• 4 GAITS PEOPLE ATTENDED AN SEI 
APPROVED INITIAL/INTERMEDIATE 
CMMI COURSE
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Pre-CMMI Appraisal

• THE APPROACH WAS TO USE OUR FAA 
(FEDERAL AVIATION ADMINISTRATION) 
IV&V PROGRAM FOR THE FAA’s EN 
ROUTE AUTOMATION MODERNIZATION 
(ERAM) SYSTEM

• 2ND YEAR OF A 5 YEAR CONTRACT
• CONTRACT USED IEEE 1012, SOFTWARE 

VERIFICATION AND VALIDATION
STANDARD AS A GUIDE
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Pre-CMMI Appraisal (Cont.)

• ONLY REQUIRED CMMI TYPE 
DOCUMENT WAS THE IV&V PLAN – A 
FORM OF THE CMMI PROJECT 
MANAGEMENT PLAN (PMP)

• FAA IV&V PROGRAM WAS NOT A 
DEVELOPMENT EFFORT.   WE WERE 
CONCERNED WITH DEVELOPMENT 
SUPPORT, I.E., OVERSIGHT

• PROGRAM STANDARDS AND PROCESSES 
WERE NOT 100% CMMI COMPATIBLE
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Pre-CMMI Appraisal

CURRENT CMMI EMPHASIZES 
DEVELOPMENT RATHER THAN 
SUPPORT:
– QA AND CM (CONFIGURATION 

MANAGEMENT) ARE ADDRESSED AS 
PROCESS AREAS, BUT IV&V IS NOT 
ADDRESSED

– SEI IS CURRENTLY WORKING ON A 
CMMI SUPPORT VERSION TO HELP 
IV&V TYPE PROJECTS
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Pre-CMMI Appraisal (Cont.)

• CMMI PROJECT STARTED NOVEMBER 
2005; WITH A PLANNED END DATE OF 
APRIL 2006

• USING IEEE 1012 AS A GUIDE, AN IV&V 
PLAN WAS DEVELOPED IN THE YEAR 
2004 AND UPDATED ANNUALLY WITH 
NEW AND CONTINUED TASKING

• WITHOUT A CONTRACTUAL 
REQUIREMENT TO HAVE OTHER PLANS, 
WE WERE BEHIND ON CMMI ARTIFACTS
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Pre-CMMI Appraisal (Cont.)

• THE FAA IV&V PROGRAM HAD NO 
FORMAL SELF-PROCESSING PLANS FOR:
– PROJECT PLANNING
– PROJECT PLAN (PMP)
– CM PLAN
– PROCESS AND PRODUCT QA (PPQA) PLAN
– MEASUREMENT AND ANALYSIS PLAN
– MONITORING AND CONTROL PLAN
– ETC.
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Pre-CMMI Appraisal (Cont.)
• 1ST STEP, AS CMMI PROJECT LEAD, WAS 

TO DEVELOP THESE MISSING PROCESS 
AREA PLANS – A HUGE EFFORT

• LUCKILY, I HAD STARTED DOING THIS 
SEVERAL MONTHS BEFORE, BUT THE 
PLANS WERE FAR FROM COMPLETE

• THE ASSIGNED CMMI LEAD APPRAISER 
SAID HE WOULD REVIEW OUR PLANS 
AND PROVIDE COMMENTS

• WHEN THE LEAD APPRAISER FOUND 
SOMETHING WRONG, HE ALSO 
PROVIDED A RECOMMENDED FIX
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Pre-CMMI Appraisal (Cont.)

• THE ONLY MAJOR PROCEDURE THE 
FAA IV&V PROGRAM HAD WAS HOW TO 
PERFORM PEER REVIEWS AND THAT 
THE PROGRAM MANAGER PERFORMED 
QA PRIOR TO ALL DELIVERABLES

• WE HAD A CM EFFORT USING 
MICROSOFT’S VISUAL SOURCE SAFE 
(VSS), BUT NO DOCUMENTED PLANS OR 
PROCEDURES
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Pre-CMMI Appraisal (Cont.)
• WE HAD AN FAA APPROVED TEST LAB PLAN 

THAT EMPHASIZED THE HARDWARE AND 
SOFTWARE NEEDS OF A NEW INDEPENDENT 
TEST LAB

• NOT ADDRESSED WERE: DETAILS ON THE TEST 
LAB’S OPERATION OR HOW TO DO TESTING

• THIS WAS A CONTINUOUS ISSUE WITH THE 
LEAD APPRAISER – BUT WE WERE NOT IN THE 
TEST PHASE YET; WE WERE JUST 
ESTABLISHING A PHYSICAL TESTING 
ENVIRONMENT
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Pre-CMMI Appraisal (Cont.)

• THE 1ST YEAR OF THE FAA IV&V 
CONTRACT WE PERFORMED A 
CRITICALITY ASSESSMENT AND 
REQUIREMENTS ANALYSIS (CARA) 
BASED ON A NASA PROCESS

• WE WERE REQUIRED BY 
CONTRACT TO AT LEAST 
INDEPENENTLY TEST THE MOST 
CRITICAL CARA IDENTIFIED 
REQUIREMENTS
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Pre-CMMI Appraisal (Cont.)

• ANOTHER CONTRACT TEST 
REQUIREMENT WAS TO VERIFY 
THREADS THROUGHOUT THE SYSTEM

• WE PERFORMED STATICD (E.G., 
McCABE) AND DYNAMIC TESTING

• WE WERE AT THE EARLY STAGE OF 
DEVELOPING TEST PROCEDURES TO 
VERIFY ERAM CODE AND SYSTEM 
REQUIREMENTS

• WE HAD NO FORMAL TESTING PROCESS



GAITS, Inc., Implementing CMMI, 
Level 2 Within 6 Months(C)

26

Roles and Responsibilities
CMMI PROJECT SPONSOR:

– COMPANY VICE PRESIDENT
– THE FAA IV&V PROGRAM WAS PART OF HIS 

GAITS DIVISION
– ARRANGED FOR THE SEI CMMI TRAINING
– WORKED WITH EDS TO IDENTIFY A CMMI 

APPRAISAL COMPANY, WHO IDENTIFIED 
OUR CMMI LEAD APPRAISER

– KEPT THE CMMI TEAM FOCUSED ON THE 
MANAGEMENT ISSUES

– COORDINATED WITH GAITS’ CEO AND ITS 
PRESIDENT; AND THE LEAD APPRAISER

– OUR SPONSOR BECAME THE ACTING PM
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Roles and Responsibilities (Cont.)

I WAS SELECTED TO BE THE CMMI PROJECT 
LEADER BASED ON MY KNOWLEDGE AND 
EXPERIENCE WITH:
– ISO AND IEEE
– THE BASIS OF CMMI
– DEVELOPMENT AND IMPLEMENTATION OF 

STANDARDS, PROCEDURES, CHECKLISTS 
AND FORMS

– IV&V AND QA
– THE FAA IV&V PROGRAM

• REQUIRED 95% OF MY TIME
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Roles and Responsibilities (Cont.)
• CMMI PROJECT LEADER (Cont.):

– DEVELOPED TRAINING MATERIAL
– PROVIDED, OR ARRANGED FOR, THE 

CMMI TRAINING TO THE IV&V STAFF
– WITH THE FAA IV&V PM’S 

AGREEMENT, CMMI STAFF TRAINING 
WAS HELD DURING THE FAA IV&V’S 
WEEKLY STAFF MEETINGS

– STAFF MEETING MINUTES RECORDED 
THE TRAINING AND ATTENDEES
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Roles and Responsibilities (Cont.)
• CMMI PROJECT LEADER (Cont.):

– PREPARED AND PRESENTED THE GAITS 
BRIEFING AT THE START OF THE 2 
SCAMPISM (STANDARD CMMI APPRAISAL 
METHOD FOR PROCESS IMPROVEMENT)

– SCAMPI: DESIGNED TO PROVIDE 
BENCHMARK QUALITY RATINGS RELATIVE 
TO CMMI MODELS – E.G., SYSTEMS AND 
SOFTWARE

– ARRANGED A ROOM FOR THE SCAMPI AND 
A SCAMPI INTERVIEW SCHEDULE

– ENSURED FAA IV&V PERSONNEL WERE ON 
TIME FOR THEIR INTERVIEWS
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Roles and Responsibilities (Cont.)

CMMI PROJECT LEADER (Cont.):

– PERFORMED MOST OF THE 
DEVELOPMENT, WRITING AND 
UPDATING OF THE CMMI LEVEL 2 
PLANS, PROCEDURES AND 
CHECKLISTS

– PROVIDED MOST OF THE INITIAL 
COORDINATION WITH THE CMMI 
LEAD APPRAISER
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Roles and Responsibilities (Cont.)
CMMI PROJECT TECHNICAL LEADER WAS 

SELECTED BASED ON HIS:
- WORK WITH THE FAA IV&V 

PROGRAM
– EXPERIENCE WITH SOFTWARE AND 

SYSTEM DEVELOPMENT
– EXPERIENCE WITH MICROSOFT 

OFFICE (I.E., WORD AND EXCEL) AND 
VSS

– ENTHUSIASM AND WILLINGNESS TO 
HELP
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Roles and Responsibilities (Cont.)

• CMMI PROJECT TECHNICAL LEADER 
(Cont.) PERFORMED:
– DAILY ADMINISTRATIVE AND 

TECHNICAL FUNCTIONS
– PROVIDED THE LEAD APPRAISER, 

SPONSOR AND FAA IV&V PM WITH 
THE PROJECT’S STATUS

– BASED ON HIS GROWING 
KNOWLEDGE OF CMMI, BECAME THE 
PPQA PROCESS AREA MANAGER
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Roles and Responsibilities (Cont.)
• CMMI PROJECT TECHNICAL LEADER 

(Cont.):
– MAINTAINED THE PRACTICE 

IMPLEMENTATION INDICATOR 
DESCRIPTION (PIID)

– COORDINATED WITH THE CMMI 
LEAD APPRAISER ON THE PIID 
CONTENTS

– PERFORMED THE INFORMAL PPQA 
ACTIVITIES, INCLUDING PRE-
APPRAISAL QA AUDITS

– MEMBER OF THE SCAMPI TEAM
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Roles and Responsibilities (Cont.)

– DUE TO A POSSIBLE CONFLICT, A 3 RD

PERSON WAS PICKED TO AUDIT THE 
PPQA PROCESS AREA

– CMMI PROJECT LEADER PERFORMED 
AUDITS ON THE PPQA RESULTS –
“CHECKER OF THE CHECKER” ROLE

– HAD TO SHOW THE LEAD APPRAISER 
THAT I COULD, AND DID, PROVIDE 
OBJECTIVE EVALUATIONS AND 
OBJECTIVE EVIDENCE OF THE PPQA 
ARTIFACT AUDITS
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Roles and Responsibilities (Cont.)

THE CMMI PROJECT TEAM WAS 
NOW DEFINED

THE DRY-RUN AND FORMAL 
SCAMPIs WERE PERFORMED
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PIID DOCUMENTS THE:

– PROVIDES CMMI GAP ANALYSIS 
RESULTS

– IDENTIFIES NEEDED ACTION 
ITEMS, RESPONSIBLE PERSON, 
AND PLANNED AND ACTUAL 
DATE OF COMPLETION

– HISTORY OF CMMI PROJECT 
APPRAISAL ACTIVITIES
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PIID (Cont.)

• DOCUMENTS THE (Cont.):
– LINKS TO:

• CMMI SPECIAL AND GENERAL 
PRACTICES (SPs AND GPs, 
RESPECTIVELY)

• ARTIFACT LOCATION
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PIID EXAMPLE



GAITS, Inc., Implementing CMMI, 
Level 2 Within 6 Months(C)

39
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Roles and Responsibilities (Cont.)
• FAA IV&V ERAM PM:

– ENSURED PROCESS AREA MANAGERS WERE 
ASSIGNED, FULFILLED THEIR DUTIES AND 
WORKED WITH THE CMMI PROJECT TEAM

– PULLED THE PM MATERIAL TOGETHER AND 
PLACED THEM INTO VSS.  NOTE : VSS PM 
FOLDER WAS SECURED SO ONLY THE PM 
HAD THE PASSWORD – PROPRIETARY 
INFORMATION, E.G., FINANCES AND 
BILLING RATES

– THE FAA AND OUR FAA IV&V TEAM, E.G., 
OUR 2 SUBCONTRACTORS, PROVIDED 
OUTSTANDING SUPPORT TO THE CMMI 
EFFORT
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Roles and Responsibilities (Cont.)
PROCESS AREA MANAGERS:

– REVIEWED THE PLANS FOR 
THEIR PROCESS AREAS

– RECOMMENDED CHANGES TO 
THE PLANS

– AS APPROPRIATE, CHANGED 
HOW THE PROCESS AREAS 
OPERATED
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Roles and Responsibilities (Cont.)

PROCESS AREA MANAGERS:
– PARTICIPATED IN 2 TO 3 LEAD 

APPRAISER LED DRY RUN SCAMPI 
AUDITS

– CM MANAGER, A SUBCONTRACTOR, 
PROVIDED ONE OF THE GREATEST 
SUPPORT EFFORTS, E.G., DEVELOPED 
THE CM REPOSITORY, RULES, 
PROCEDURES AND TRAINING; AND 
ENSURED ENFORCEMENT



GAITS, Inc., Implementing CMMI, 
Level 2 Within 6 Months(C)

43

Roles and Responsibilities (Cont.)

• INDEPENDENT CMMI NON-LEAD APPRAISER:
– FROM THE APPRAISAL COMPANY
– TRAINED BY THE SEI
– PART OF THE REQUIREMENT TO BECOME 

CERTIFIED AS A LEAD APPRAISER
– PART OF THE SEI “APPRAISER 

CERTIFICATION PROGRAM”.
– HELPED ENSURE OBJECTIVE SCAMPI 

EVALUATIONS
– ONLY PARTICIPATED IN THE SCAMPIs
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Roles and Responsibilities (Cont.)
CMMI LEAD APPRAISER WORKED WITH 

THE CMMI TEAM PRIOR TO THE 
ACTUAL APPRAISAL:
– PERFORMED SEVERAL PRE-SCAMPI 

REVIEWS AND AUDITS OF OUR 
PROCESS AREAS

– PROVIDED CMMI BASED COMMENTS
– EXPLAINED THE SCAMPI PROCESS
– WOULD NOT START THE SCAMPI 

UNTIL HE BELIEVED WE WERE 
READY
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Roles and Responsibilities (Cont.)

• CMMI LEAD APPRAISER (Cont.):
– WAS OPEN TO PROVIDING INFORMATION 

ABOUT WHAT WAS GOING RIGHT AND 
WHAT WAS WRONG WITH WHAT WE WERE 
DOING

– WAS TOTALLY OBJECTIVE IN HIS 
EVALUATIONS

– USED HIS EXPERIENCE TO HELP US
– HELPED EXTEND THE CMMI PROJECT 1 

MONTH
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Roles and Responsibilities (Cont.)
CMMI LEAD APPRAISER (Cont.):
– A KEY FACTOR WAS THAT HE 

PROVIDED ADVICE, NOT JUST 
IDENTIFIED WHAT WAS WRONG

– DURING THE DRY RUN SCAMPI HE 
INTERVIEWED EACH PROCESS AREA 
MANAGER

– THIS GREATLY HELPED US, BUT DID 
NOT JEOPARDIZED HIS ROLE AS AN 
APPRAISER
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Roles and Responsibilities (Cont.)
CMMI LEAD APPRAISER (Cont.):

– AGREED THAT HIS PRELIMARY 
APPRAISAL WOULD ALLOW OUR 
PEOPLE TO FIX THEIR PROCESS AREA 
PLANS, PROCEDURES AND FORMS

– THIS ALLOWED OUR PEOPLE TO 
LEARN ABOUT THE APPRAISAL 
PROCESS AND TO KNOW WHAT TO 
EXPECT – REDUCED THEIR FEARS
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Roles and Responsibilities (Cont.)
CMMI LEAD APPRAISER (Cont.):

– WITH GAITS APPROVAL, PICKED 3 
GAITS PEOPLE TO ASSIST WITH THE 
SCAMPI, INCLUDING THE CMMI 
PROJECT TECHNICAL LEADER   
NOTE: THESE GAITS PEOPLE DID NOT 
APPRAISE PROCESS AREAS THEY 
MANAGED

– TRAINED THESE GAITS PEOPLE TO 
PERFORM THE SCAMPI
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Roles and Responsibilities (Cont.)
CMMI LEAD APPRAISER (Cont.):

– LEAD THE EXECUTION OF THE 
DRY RUN AND FORMAL SCAMPI

– EACH PROCESS AREA MANAGER 
HAD TO SHOW KNOWLEDGE OF 
THE PROCESS AREA THEY WERE 
RESPONSIBLE FOR, PLUS THE 
GENERAL CMMI PROCESS
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Roles and Responsibilities (Cont.)

• SCAMPI SELECTED FAA IV&V 
STAFF HAD TO UNDERSTAND THE 
BASIC CMMI PROCESS AREAS AND 
WHERE TO FIND ARTIFACTS, E.G., 
– WHERE TO STORE OR FIND 

ARTIFACTS IN THE CM REPOSITORY
– WHAT PLAN CONTAINED WHAT 

MATERIAL, E.G., CM REPOSITORY 
INFORMATION AND STRUCTURE
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Summary

• THE ASSISTANCE WE RECEIVED FROM 
THE LEAD APPRAISER PRIOR TO THE 
SCAMPI DID NOT COMPROMISE HIS 
POSITION OR PREVENT HIM FROM 
PROVIDING OBJECTIVE EVALUATIONS

• HAVING GAITS STAFF ON THE SCAMPI 
IS NOT UNUSUAL.   HELPED THE SEI 
APPRAISERS UNDERSTAND THE FAA 
IV&V PROGRAM, AND HELPED TO FIND 
AND EVALUATE ARTIFACTS
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Summary (Cont.)

• SEI APPRAISERS HAD TO BE REMINDED 
SEVERAL TIMES THAT WE WERE NOT A 
DEVELOPMENT EFFORT – OUR CMMI 
PLANS WERE TAILORED FOR IV&V 
WORK

• NOT BEING A DEVELOPMENT EFFORT 
CAUSED US TO MODIFY THE FAA IV&V 
PLANS TO WHAT WOULD NORMALLY BE 
EXPECTED WITHIN CMMI PLANS AND 
PROCEDURES
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ARTIFACTS

YOU MUST UNDERSTAND THESE TERMS:
– ARTIFACT: ANY PROJECT PRODUCT, I.E., 

NOT JUST A DELIVERABLE
– DIRECT ARTIFACT:  AN ARTIFACT USED TO 

SHOW THE COMPLETION OR STATUS OF A 
PROJECT ACTIVITY OR TASK.   A DIRECT 
ARTIFACT FOR ONE PROCESS AREA MAY BE 
AN INDIRECT ARTIFACT FOR ANOTHER 
PROCESS AREA.   SHOWS A PROCESS/ 
PROCEDURE HAS BEEN COMPLETED
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ARTIFACTS (Cont.)

– AN INDIRECT ARTIFACT IS USED TO 
SUPPORT A DIRECT ARTIFACT, E.G.,

• A BLANK CHECKLIST IS AN INDIRECT ARTIFACT; 
A COMPLETED CHECKLIST IS A DIRECT 
ARTIFACT

• A SUMMARY OF WHO IS TRAINED IS A DIRECT 
ARTIFACT; THE ACTUAL LIST OF ATTENDEES AT 
A PARTICULAR TRAINING SESSION IS AN 
INDIRECT ARTIFACT

• AN INDIRECT ARTIFACT FEEDS A DIRECT 
ARTIFACT WITH INFORMATION

• SOMETIMES A DIRECT ARTIFACT IS NOT NEEDED 
IF THERE IS THE RIGHT INDIRECT ARTIFACT (S)
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ARTIFACTS (Cont.)

• PLANS, PROCESS DESCRIPTIONS AND 
APPROACH NOTES ARE NOT DIRECT OR 
INDIRECT ARTIFACTS FOR SPECIFIC 
PRACTICES

• JUST LISTING ARTIFACTS USUALLY 
RESULTS IN NONE OF THE ARTIFACTS 
ADDRESSING THE PRACTICE

• ARTIFACTS MUST REFLECT THE REAL 
STATE OF PROCESS IMPLEMENTATION
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ESTIMATED PIID SIZE

• SIZE AND EFFORT OF PIID (LEVEL 5), I.E., TO 
SHOW MIMIMUM OBJECTIVE EVIDENCE:
– ORGANIZATION + 1 PROJECT: [187 SPECIFIC 

PRACTICES (SPs) + 300 GENERAL PRACTICES 
(GPs)] X 2 ARTIFACTS (DIRECT AND 
INDIRECT) FOR EACH PRACTICE = 974 
ARTIFACTS

– EACH ADDITIONAL PROJECT: (156 SPs + 240 
GPs) X 2 = 792 ARTIFACTS



GAITS, Inc., Implementing CMMI, 
Level 2 Within 6 Months(C)

57

CHALLENGES
• SOME PRACTICES REQUIRE MULTIPLE 

ARTIFACTS
• SOME PRACTICES REQUIRE EVIDENCE 

OVER A PERIOD OF TIME
• UNDERSTAND DIRECT AND INDIRECT 

EVIDENCE FOR DIFFERENT CONTEXTS
• OPTIMIZE THE DATA (ESPECIALLY 

GENERAL PRACTICES) FROM AN 
APPRAISER’S RETRIEVAL PERSPECTIVE
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PIID AS AN APPRAISAL INSTRUMENT
• PLAN AND ALLOCATE TIME – PIID 

PREPARATION REQUIRES 100% FOCUS –
ASSUMING END-TO-END ACTIVITY 
(WITH SIGNICANT OVERTIME), ASSUME 
AN AVERAGE OF 2 PROCESS AREAS PER 
WEEK

• RE-ENFORCES GENERAL PRACTICES 
(PIID INTEGRITY) – COMMITMENT AND 
POLICY, STAKEHOLDER INVOLVEMENT, 
PLANNING A PROCESS, OBJECTIVE 
EVALUATION OF ADHERENCE, AND 
SHOWS RELATIONSHIPS WITH PROCESS 
AREAS
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PIID AS AN APPRAISAL INSTRUMENT 
(Cont.)

• KNOW THE DOs AND DON’Ts OF 
PIID

• IDENTIFIES CONTINUOUS 
FACILITATION AND SUPPORT (“GO-
TO” PEOPLE)

• A SCAMPI READINESS REVIEW 
NEEDS TO INCLUDE A REVIEW OF 
THE PIID AND IDENTIFIED 
OBJECTIVE EVIDENCE
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PIID AS AN APPRAISAL INSTRUMENT 
(Cont.)

PIIDs PROVIDE USEFUL INFORMATION 
ABOUT CURRENT PROCESSES:
– WORK PRODUCTS – DIRECT AND 

INDIRECT ARTIFACTS
– WHO IS RESPONSIBLE
– CAN IDENTIFY REOURCES DEPLOYED 

(EXPERIENCE AND SKILLS, TRAINING, 
SYSTEMS AND TOOLS)

– STAKEHOLDERS
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PIID AS AN APPRAISAL INSTRUMENT 
(Cont.)

IN THE LARGER COMPANY PICTURE: PIIDs
PROVIDE USEFUL INFORMATION ABOUT 
CURRENT PROCESSES:
– MEASUREMENTS TO GAUGE THE 

SUCCESS OF PROJECTS
– WHICH PRACTICES ARE MOST 

USEFUL FOR VARIOUS PROJECTS
– THE VARIATION OF PRACTICE 

IMPLEMENTATION ACROSS 
PROJECTS
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LIMITATIONS OF APPRAISAL-BASED 
PROCESS IMPROVEMENTS

• PRACTITIONERS DO NOT UNDERSTAND 
CMMI

• PROCESS CHANGES ARE DRIVEN BY 
CMMI COMPLIANCE, NOT BY BUSINESS 
NEEDS
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PROCESS IMPROVEMENT PLANS ARE 
BASED ON AGGREGATED ORGANIZATION 

- LEVEL FINDINGS; FOCUS IS ON:

• GENERALIZING THE IMPLEMENTATION 
TO THE ORGANIZATION UNIT LEVEL, 
I.E., PROJECT-LEVEL FOCUS IS LOST

• PRIORITIZATION IS FOCUSED AROUND 
“NOT IMPLEMENTED” AND “PARTIALLY 
IMPLEMENTED”;
– “LARGELY IMPLEMENTED”

PRACTICES ARE MOSTLY NOT 
ADDRESSED
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CLOSING GAPS IN ORGANIZATIONAL 
STANDARDS

• PREVENTS BIG DIFFERENCES IN 
CURRENT AND NEW (REQUIRED) 
PROCESSES

• IDEALIZED STANDARDS ARE DIFFICULT 
TO IMPLEMENT

• MANY NEW PROCESSES CANNOT BE 
COHERENTLY INTEGRATED INTO 
EXISTING PROCESSES
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BENEFITS OF PIID - BASED PROCESS 
IMPROVEMENTS

• SHOWS CURRENT PRACTICES OF 
PROJECTS (ESPECIALLY THE WORK 
PRODUCTS) AND DRIVES PROCESS 
IMPROVEMENTS

• PROCESS COMPLIANCE IS ASSOCIATED 
WITH PROJECT PERFORMANCE –
QUALITY IMPROVEMENT AND 
PRODUCTIVITY ENHANCEMENTS

• PRACTICE MATURITY IS ASSESSED IN A 
BUSINESS (FOCUS) CONTEXT
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BENEFITS OF PIID-BASED PROCESS 
IMPROVEMENTS (Cont.)

ENSURES PROJECT-LEVEL FOCUS:
– IMPLEMENTATION IS ASSESSED IN THE 

CONTEXT OF THE PROJECT – HIGHEST 
PRIORITY PROCESS IMPROVEMENTS

– FOCUS IS ON TAILORING CRITERIA –
RESULTS IN MORE FLEXIBLE PLANS AND 
PROCESSES

– ENCOURAGES COMPARISONS ACROSS 
PROJECTS – LEADS TO PROJECT BEST 
PRACTICES
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BENEFITS OF PIID-BASED PROCESS 
IMPROVEMENTS (Cont.)

• ENABLES PERIODIC ASSESSMENT FOR 
PRACTICE COMPLIANCE WITHOUT MUCH 
ADDITIONAL EFFORT - MAKES IT 
MANAGEABLE

• RE-ENFORCES THE CMMI MODEL ON A 
CONTINUOUS BASIS AMONG THE 
PRACTITIONERS

• PROCESS IMPROVEMENTS BECOME INTEGRAL 
TO PROJECT EXECUTION

• CONTINUOUS VISIBILITY INTO EXTENT OF 
DEPLOYMENT AND ASSOCIATED 
PERFORMANCE
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OTHER USES FOR A PIID

• RE-VALIDATE PROJECT ROLE/ 
RESPONSIBILITIES
– FIX RESPONSIBILITY AT A WORK PRODUCT 

(PRACTICE) LEVEL
– MAP PROJECT ROLES TO PROCESS 

PRACTICES
– ENSURE ROLE COMBINATIONS THAT WORK 

(NON-CONFLICTING ROLES)
– ESTABLISH THE CREATE-USE MATRIX 

(CREATE, REVIEW, FINALIZE, UPDATE, 
REFERENCE) FOR WORK PRODUCTS



GAITS, Inc., Implementing CMMI, 
Level 2 Within 6 Months(C)

69

GENERAL PIID SELF ASSEMENTS

• A CONTEXUAL ASSESSMENT – LISTS 
PROJECT NEEDS AND GOALS

• SYSTEM IS SELF-REGULATORY – PMs 
(EXPLICITLY) HAVE OWNERSHIP OF 
THE PIIDs – CREATION, UPDATING, 
VALIDATION, PRACTICE 
IMPLEMENTATION STATUS

• EARLY USE OF PIIDs PROVIDES USEFUL 
PROJECT INSIGHT, BETTER TAILORING
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GENERAL PIID SELF ASSEMENTS 
(Cont.)

• PIID PREPARATION ENABLES PROJECTS 
TO UNDERSTAND THEIR LEVEL OF 
CMMI COMPLIANCE

• SOME PRACTICES IN THE CMMI MODEL 
(E.G., GP 2.8, “MONITOR AND CONTROL 
THE PROCESS”) ARE DRIVEN BY THE 
CMMI, NOT BUSINESS NEEDS;  PIID 
BASED PROCESS IMPROVEMENTS 
ENFORCE SUCH PRACTICES
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GENERAL PIID SELF ASSEMENTS 
(Cont.)

• FOCUS ON INSTITUTIONALIZATION IS 
ENSURED THROUGH GP COMPLIANCE

• “INSTITUTIONALIZATION” MEANS THAT 
EVIDENCE EXIST TO SHOW THE 
PROCESSES ARE CONTINUOUSLY 
IMPLEMENTED

• RE-ENFORCES CMMI UNDERSTANDING
• HELPS PMs AND PRACTITIONERS TO BE 

BETTER PREPARED FOR THE CMMI 
APPRAISALS
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GENERAL PIID SELF ASSEMENTS 
(Cont.)

• FORCES ALIGNMENT TO 
ORGANIZATION-LEVEL PROCESS 
IMPROVEMENTS:
– ENHANCEMENTS TO ORGANIZATION’S 

MEASUREMENT PROGRAM
– ALIGNMENT TO PERFORMANCE TARGETS
– ADOPTION OF NEW PROCESSES/TOOLS/ 

TECHNOLOGIES
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PIID – BEST PRACTICES
• PROVIDES LESSONS LEARNED
• PROVIDES BETTER UNDERSTANDING OF THE 

MODEL AND PROCESSES
• ENABLES IDENTIFICATION OF BEST 

PRACTICES
• IDENTIFIES THE NEED FOR INNOVATIONS –

CAN POINT TO SPECIFIC SUB-PROCESSES THAT 
ARE NOT PERFORMING

• WHEN THE PIID IS INTEGRATED INTO THE 
OVERALL ORGANIZATIONAL PROCESS, 
IMPROVEMENT ENHANCES THE VALUE AND 
EFFECTIVENESS OF PROCESS IMPROVEMENT 
EFFORTS
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Summary (Cont.)

• THE PIID IS A MAJOR KEY TO YOUR SUCCESS –
PIIDs PROVIDE THE PLATFORM FOR FURTHER 
IMPROVEMENTS

• BESIDES HAVING A SPONSOR, YOU NEED AT 
LEAST 2 PEOPLE ON YOUR CMMI PROJECT 
TEAM

• PICK ONE OR MORE PROJECTS THAT 
REPRESENT AT LEAST A TOTAL OF 67% OF 
YOUR REVENUE, E.G., FOR A DIVISION.  
ANYTHING LESS MEANS YOU WILL NOT 
RECEIVE AN ORGANIZATIONAL CMMI RATING.
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Summary (Cont.)

• CMMI PROJECT LEADER:
– SHOULD BE A PERSON WHO CAN DO 

THE GENERALIZED WORK, E.G., 
EXAMINE PLANS FOR COMPLETENESS 
AND CONSISTENCY, AND CAN 
PROVIDE OBJECTIVE EVALUATIONS

– CAN MOTIVATE PEOPLE TO SUPPORT 
THE EFFORT
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Summary (Cont.)

• THE 2ND CMMI PROJECT TEAM 
MEMBER MUST BE ABLE TO 
HANDLE THE TECHNICAL EFFORT, 
MAINTAIN THE PIID, AND

• MUST BE ABLE TO WORK WITH 
THE LEAD APPRAISER TO PROVIDE 
OBJECTIVE EVALUATIONS AND 
OBJECTIVE EVIDENCE
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Summary (Cont.)

• BECAUSE THE FAA IV&V PROGRAM 
REPRESENTED 68% OF ITS REVENUE, 
THE IV&V DIVISION IS CMMI –
SOFTWARE APPRAISED AT LEVEL 2

• INTERNAL PPQA AUDITS ARE 
PERFORMED QUARTERLY TO ENSURE 
COMPLIANCE

• OUR NEXT SEI-LEVEL APPAISAL IS 
SCHEDULED FOR MAY 2008
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Summary (Cont.)

HAVING ISO 9001 AND CMMI 
CERTIFICATES HAS HELPED US 
MEET SEVERAL MINIMUM 
CONTRACT REQUIREMENTS
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PIID DOs AND DON’Ts

ASSUME THE APPRAISER 
UNDERSTANDS THE CONTENT 
OF THE PROJECT AS WELL AS 
YOU DO

PROVIDE CONTEXTUAL 
INFORMATION AS 
NECESSARY TO INDICATE 
HOW THE ARTIFACT FITS 
INTO THE PROJECT

FORCE THE APPRAISER TO 
TRY TO FIGURE OUT WHY 
THE EVIDENCE IS RELEVANT

RELATE THE EVIDENCE 
TO THE CMMI PRACTICE

ADD ADDITIONAL ARTIFACTS 
UNLESS NECESSARY TO 
COMPLETE THE DESCRIPTION 
OF WHAT TO DO

IDENTIFY THE SINGLE 
MOST RELEVANT 
ARTIFACT FOR EACH 
PRACTICE

DON’TsDOs
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PIID DOs AND DON’Ts (Cont.)

ASSUME THE APPRAISER 
OUGHT TO BE ABLE TO 
FIGURE OUT WHAT FILE IS 
ASSOCIATED WITH AN 
ARTIFACT OR PROCESS

FOLLOW THE FILE NAMING 
AND FOLDER CONVENTIONS

FORCE THE EVALUATOR TO 
HUNT THROUGH A 
DOCUMENT OR FILE TO 
FIND THE SPECIFIC 
EVIDENCE

IDENTIFY THE LOCATION 
OF THE EVIDENCE WITHIN 
THE ARTIFACT – USE A 
REFERENCE, E.G., A 
SECTION, A PAGE, OR 
HIGHLIGHT THE AREA

DON’TsDOs
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PIID DOs AND DON’Ts (Cont.)

JUST ASSUME SOMETHING 
AND HOPE IT’S CORRECT

DISCUSS WITH YOUR POINT 
OF CONTACT, E.G., PROCESS 
AREA MANAGER, 
WHENEVER YOU HAVE 
QUESTIONS ABOUT AN 
INTERPRETATION OF A 
CMMI PRACTICE OR WHAT 
IS WANTED IN THE PIID

DON’TsDOs
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Conclusion

AS WITH EVERY PROJECT, SUCCESS 
REQUIRES REGOROUS PLANNING 
AND OVERSIGHT

FAILING TO PLAN IS THE SAME AS 
PLANNING TO FAIL !
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QUESTION AND ANSWER 
TIME

• ????


