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Background
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Who Are We?Who Are We?

 Large Cadre of Talent Support Staff
CM Specialists

6%

309th Software Maintenance Group

 Large Cadre of Talent
 1,000 personnel
 Average over 8 years of 

Engineers & 
Computer 
ScientistsTechnicians

Administration
5%

Support Staff
10%

6%

technical experience
 Low overhead

Scientists
69%10%

 Process Improvement Leader
 CMMI

309th

 CMMI
 AS9100 / ISO 9001
 PSP / TSP

516th 517th 518th 519th 520th

520th Software Maintenance SquadronSMSM
 PSP   / TSP  
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SMTSP and PSP are service marks of Carnegie Mellon University



We Are DiscoveredWe Are Discovered

 2002
 Discovered in CrossTalk
 IV&V activities

Review existing vehicle codeReview existing vehicle code
Review older UML‐based code
Make recommendations

 2003 ‐ 2004
 “Make this team Level 5”
 PSP training – not customer funded PSP training  not customer funded
 TSP training – reluctantly customer funded
 TSP results – customer ecstatic …
agreed to fund all future TSP effortsagreed to fund all future TSP efforts
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Friendly HostilesFriendly Hostiles

 2005‐2007 2005 2007
 Lifecycle maintainer
 Project reset
 Software provider

 2008
 PDR & CDR
 Setup labs
 Requirements
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To The Boats!To The Boats!

 2009‐2011 2009 2011
Software, software, software!
New platformNew platform
Reliability growth testing
No software reliability issuesNo software reliability issues
TSP results: a very happy customer

Project meets expectationsProject meets expectations
Project cancelation
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Directives
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Customer DirectivesCustomer Directives

 Save Us From Ourselves Save Us From Ourselves
 Code Must Be Maintainable
 ‘ ’ l Q li bl ‘C’ Level Quality Acceptable

 Flexibility Matrix
Most

Flexible
Moderately

Flexible
Least

Flexible

Schedule

Resources

Scope

→
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Save UsSave Us

Work Performed Based OnWork Performed Based On….
CMMI Level 5,
AS9100AS9100,
 ISO 9001,
E d l tEarned value management,
 Integrated master schedule,
AND d iAND cost data reporting

… Practices!
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MaintainableMaintainable
Product Life 40 Yrs
l f f

ProjectedProjected

Platform Configurations 2
Requirements 82
Source Lines Of Code (SLOC) 400KSource Lines Of Code (SLOC) 400K
Annual Software Updates 1
Software Configured Items 4Software Configured Items 4
System Integration Labs 2
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‘C’ Quality
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Flexibility MatrixFlexibility Matrix
Most

Fl ibl
Moderately

Fl ibl
Least

Fl iblFlexible Flexible Flexible

S h d lSchedule

Resources

Scope
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520th (Internal) Directives520 (Internal) Directives

 Deliver Quality Software Deliver Quality Software
Do not break our processes
Must use PSP and TSPMust use PSP and TSP
Fired for the right reason is acceptable

 B ild T L d hi Build Team Leadership
 Delight The Customer

 Given ONE Silver Patch Bullet
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PSP &TSP DirectivePSP &TSP Directive

Our MentorOur Code
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Our Mentor



520th Process Flow520 Process Flow
SITE
Test Procedures

S E i i

Software 
Development
Software
Unit Test

Test Procedures
Integration
System Test

System Engineering
Design Documents
Change Requests

Requirements
Use Cases Subsystem

Changes

Models

Launch 9 Schedule

Requirements

Models
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Activities
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Flexibility MatrixFlexibility Matrix
Most

Fl ibl
Moderately

Fl ibl
Least

Fl iblFlexible Flexible Flexible

Schedule XSchedule X
XResources X

Scope X
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Software Quality - PlannedSoftware Quality Planned

Software Quality - Defect Density
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SizeSize
Product Life 40 Yrs
l f f

ProjectedProjected ActualActual


Platform Configurations 2
Internal Requirements 82
External Requirements

2 + 5
24K
16KExternal Requirements ‐

Source Lines Of Code (SLOC) 400K
Annual Software Updates 1

16K
1M+
3+Annual Software Updates 1

Software Configured Items 4
System Integration Labs 2

3+
5
5System Integration Labs 2 5

Plans/Processes Released
In Progress

60
13
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GrowthGrowth
4x Growth
Over Three Years

Minor:
10% Per Year

“Minor increases in personnel for 
existing workload …”

520th Policy

Jan‐06 Jul‐06 Jan‐07 Jul‐07 Jan‐08 Jul‐08 Jan‐09 Jul‐09 Jan‐10 Jul‐10 Jan‐11Jan‐06 Jul‐06 Jan‐07 Jul‐07 Jan‐08 Jul‐08 Jan‐09 Jul‐09 Jan‐10 Jul‐10 Jan‐11

520th Policy

September 2011 2011 TSP Symposium 21



PSP & TSP ImplementationPSP & TSP Implementation

A BOOKE FOR THOSE WHO
DESIRE TO KEEP TO THE CODE

AND LIVE A PIRATE’S LIFE

Our MentorOur Code
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Our Mentor



520th Modified Flow
SITE
Test Procedures

520 Modified Flow

S E i i

Software 
Development
Software
Unit Test

Test Procedures
Integration
System Test

System Engineering
Design Documents
Change Requests

Requirements
Use Cases
E‐Mail

Candidate
Changes

M d l

S hed le La n h 9

Models
Requirement
Traceable Tags

September 2011 2011 TSP Symposium 23

Schedule Launch 9



Pipeline ManagementPipeline Management
Requirements

“If you can’t plan 
accurately, plan often”

RED ZONE

System EngineeringSystem Engineering
Candidates

accurately, plan often
Watts Humphrey

DevelopmentDevelopment
Launch
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WeeklyWeekly
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Results
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Requirements
“We’ll know what the requirement 
is once we see it work.”Requirements

Requirement Defects – (External)

is once we see it wo k.
Contractor

q ( )

Closed
Total '10 Volatility

fe
ct
s

10 Volatility
38%

'09 V l ili

D
ef '09 Volatility

16%

May‐07 Sep‐07 Jan‐08 May‐08 Sep‐08 Jan‐09 May‐09 Sep‐09 Jan‐10 May‐10 Sep‐10 Jan‐11

PDR /CDR
$$$

PDR /CDR
$$$
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SoftwareSoftware
Software Defects

Total
Closed 77

D
ef
ec
ts

“GUIDELINES” Failed

“CODE” Reset
Kept to the “CODE”

D

RecoveryRecovery

Apr‐08 Jul‐08 Oct‐08 Jan‐09 Apr‐09 Jul‐09 Oct‐09 Jan‐10 Apr‐10 Jul‐10 Oct‐10 Jan‐11
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Cost & Schedule VarianceCost & Schedule Variance
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20%
% SV

Adjusted Schedule Variance
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Note:  Contains developmental activities only - does not contain fixed program mgmt costs.Note:  Contains developmental activities only - does not contain fixed program mgmt costs.
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MaintainabilityMaintainability

 Independent Study “the size of the software has “the size of the software has  Independent Study
 2005 vs. 2010 Code 
Comparison

f ff f
increased by order of magnitude”increased by order of magnitude”

 Analysis and 
Assessment of Quality 
and Maintainability

“ Overall quality of coding “ Overall quality of coding 
(complexity, cohesion, coupling) is (complexity, cohesion, coupling) is 
better, and as a result, the better, and as a result, the and Maintainability bette , and as a esult, thebette , and as a esult, the
expectations regarding number of expectations regarding number of 
faults and maintenance costs are faults and maintenance costs are 
also better ”also better ”also better.also better.
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Software Quality - ActualSoftware Quality Actual

Software Quality - Defect Density
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Software Quality Close-UpSoftware Quality Close Up

Software Quality - Defect Density
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10 2 EVMS10.2 EVMS
10.2 Earned Value

BCWS
Product Release

BCWS

ACWP

BCWP

Test Readiness Review RED ZONE

Unplanned Tasks:
Root Cause Analysis
Requirement Changes
Open System Test
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Delight The CustomerDelight The Customer
“Working with you is like working with a bunch of lawyers.”“Working with you is like working with a bunch of lawyers.”“Working with you is like working with a bunch of lawyers.”“Working with you is like working with a bunch of lawyers.”

“We love your software“We love your software“We love your software“We love your software

“What kind of cool“What kind of cool--aid are you drinking out there?”aid are you drinking out there?”“What kind of cool“What kind of cool--aid are you drinking out there?”aid are you drinking out there?”

We love your software…We love your software…
… we just want more of it sooner.”… we just want more of it sooner.”
We love your software…We love your software…
… we just want more of it sooner.”… we just want more of it sooner.”

“From analysis to implementation to test delivery and“From analysis to implementation to test delivery and“From analysis to implementation to test delivery and“From analysis to implementation to test delivery andFrom analysis, to implementation, to test, delivery, and From analysis, to implementation, to test, delivery, and 
loading loading –– the leadership and initiative… were crucial in the the leadership and initiative… were crucial in the 
execution of this plan.”execution of this plan.”

From analysis, to implementation, to test, delivery, and From analysis, to implementation, to test, delivery, and 
loading loading –– the leadership and initiative… were crucial in the the leadership and initiative… were crucial in the 
execution of this plan.”execution of this plan.”

“You are all doing a fantastic job.  Thank you.”“You are all doing a fantastic job.  Thank you.”“You are all doing a fantastic job.  Thank you.”“You are all doing a fantastic job.  Thank you.”
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Cost Of PerfectionCost Of Perfection
Leadership

New supervisors 1New supervisors 1

New project managers 8

Ready for promotion 12

TSP Coach potentials 6

~ 50%

Jan‐06 Jul‐06 Jan‐07 Jul‐07 Jan‐08 Jul‐08 Jan‐09 Jul‐09 Jan‐10 Jul‐10 Jan‐11Jan‐06 Jul‐06 Jan‐07 Jul‐07 Jan‐08 Jul‐08 Jan‐09 Jul‐09 Jan‐10 Jul‐10 Jan‐11

Desertion
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Reasons For DesertingReasons For Deserting

 Opportunity Months on Team Opportunity
 Job Security
 S

60

72

5%5%

7%

 Stress
 Compatibility

24

36

48
14%

20%

0

12

24
18%

36%

Gently Persuaded To LeaveGently Persuaded To Leave
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P t VPart V

Lessons Learned
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Lessons LearnedLessons Learned

 Trust Your TSP Instincts Trust Your TSP Instincts
Customer estimates always optimistic
Patience, gentle persuasion & long suffering, g p g g
Data is not always convincing

 Data Has Its Place
Nothing spoils a good argument like datag p g g
Timely… Consistent… Pertinent…  Accurate…
… UNDERSTOOD
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Lessons LearnedLessons Learned

 Hope Is NOT A Planning Tool Hope Is NOT A Planning Tool
Stick to the CODE
Cultivate your DATACultivate your DATA

 E b TSP T C lt Embrace TSP Team Culture
Must have top down support
Mentorship, discipline & rewards
Teams will adjust assigned resources
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