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Topics To Be Cov JPL 

Software Training Approach 
- Training Requirements 
- Role-based Skills Matrices 
- Skill Categories and Skills 
- Course Offerings 
- Expected Role-based Training 
- Lessons Learned 
- Summary The work described in this paper was performed at 

the Jet Propulsion Laboratory, California Institute 
of Technology under a contract with the National 

ace Administration (NASA). 
Backup Slides 

herein to any specific commercial 
or service by trade name, 

- Mapping of Skills vs. Courses 
- CMMI PAS and CMM KPAs 
- Software Training Plan 

trademark manufacturer or otherwise, does not 
rsement by the United 

v 

States Government, NASA or the Jet Propulsion 
Laboratory, California Institute of Technology. - Software Training Process 
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1212004 PAJ-5 Usually each entity is thinking only of their requirements. 
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Adopt a few basic categories and similar 
terminology for competency levels for all courses 
- None(N) 
- Cursory (C) - Understand basic concepts and 

- Working (W) - Understand details, routine applications 
- Proficient (P) - Solve routine problems 
- Expert (E) - Solve complex and unusual problems, 

term in o logy 

consult for others 

0311 212004 
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Technical Skill Cate JPL 

Software Management e Software En g i nee ri n 
- Software Cost Estimation - 
- Software Risk Management - 
- Software Project Planning - 
- Software Development Environments - 
- Software Project Monitor & Control u 

- Software Measurement, Metrics - 
- Software Quality Assurance - 
- Software Configuration Management - 

Systems Engineering 

Software Architecture 
Software Design 
Software Reliability and Safety 
Software Implementation 
Software Verification & Validation 
Methodologies, Tools, & Processes 
Software Technology Awareness 
Application Domain-Specific 
Knowledge 

- Requirements Definition & Analysis 0 Hardware 
- Tradeoffs, Tailoring, Prioritizing - Ha hitecture & Design 
- System Architecture 
- Analysis, Simulation & Testing 

- Processes, Procedures, CMMI, IS0 
Approaches 

03/12/2004 PAJ-8 
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Internal Software rs JPL 
’ _  

Software Mgmt. Architecture Methodologies, Technical 

General 

Legend: 
CSMISS = Center for Space Mission Information & 

SQI STS = Software Quality Improvement Project, Software Tool Service 
0311 212004 ITET = Information Technology Education & Training 

PAJ-10 
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Software C JPL 

Software Management Software ngineering 
- Software Management for PMs 

- Software Management and 

- Quantitative Software 8 includes cts of Software 

- Software Risk Management 

- Process Improvement 
- Overview of CMMI (half-day) 
- Introduction to CMMI (3 days) 
- SQI Software Seminar Series etection (half-day) 

- SQI Software Tools Service (STS) 

Blue = future courses 

- Software Product Engineering 

-- System Requirements and 
(7 day) ( 2  day) 

Planning (2 days) Manaqeme 4 r  days) 

Management (2 days) 

(7 day) 

Req u i rem en ts 
- Software Architecture (1 0 weeks) 
- Software Design (1-2 days) 
- Software Pees Reviews (1 day) 
- System Software Reliability 

. Mksion System (DSMS) 
Software Technology and Tools 

Seminar Series 

PAJ-12 03/12/2004 
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Example Expected Role- 
Roles 

Project Manager (PM) or 
Task Manager (TM) 

Project Element Manager 
(PEM), or Software 
Manager or Software 
Contract Technical 
Manager (CTM) or 
ITISoftware Line Manager 

Cog n iza n t E ng ineer 
(Cog E) 

0311 212004 

Expected So 
. a  

Software Management 
Overview 

Software Ma nag ement & 
Planning 
Quantitative Software 
Management 
System Software Relia 

Software Product Engineering 
Software Peer Reviews 
Software Testing 
System Software Reliabiilit 

es 

The JPL. Project Manager or 
The JPL Task Manager 
Overview of CMMl 

The JPL Project Element 

Management 
Overview of CMMl 
Space Science 
System Requirements & Mgmt. 
Systems Engineering 

rng and Performance 

System Requirements & Mgmt. 
Systems Engineering 
IT Security PAJ-14 
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14.01 

- 

- 
- 

It can take several months for each module since instructors are not 
full-time. They’re experts so they’re out plying their trade. 
Conduct a peer review or “dry sun” of course content. 
Some modifications are needed occasionally to ensure that content 
reflects latest standards, processes, and trends 

e Establish presentation templates and enfs 
3 -  . management on course content. L j  ~ 

- Keep the “gold copy’’ of each module in an electronic library and ensure 
that instructors make any updates ram there. (Jthenn/ise, there is a 
serious CM problem and past edits may be lost, 

- Maintain separate versions for eac session s 
e Have students complete evaluation forms‘fe module and for 

”L . the course overall in order to: 
- Monitor the quality of each module 
- Gauge various instructor’s present 
- Discern what changes, if any, should be made.. - 

0311 212004 PAJ-18 
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Lessons Learned - lmple 87 (2) 
0 Allocate sufficient lead time for logistics coor ination and hire a 

part-time administrator to do it. 
- Includes scheduling classrooms, coordinating instructor availability, sending 

invitations for nominations to managers of saftware-intensive sections, enrolling 
students in courses, sending e-mail notices and reminders, etc. 
Begin work on logistics at least six weeks before a cla - is to be offered. 

Develop a process sheet for the myriad sf tasks to complete before each 
course offering to keep items from falling through the cracks and to 
ensure necessary lead times. 

managers rather than by “Open Enrollment”. 

Overbook registration by at least I$ 
since invariably at the last minute som 
Be flexible and open to change: 

0 

Offer some courses by “Invitation QnIf’ up0 commendation of 

- Provides not only more attendees, but also more appro riate roles. 
0 

0 

tee a full class 

- 
- 

the sequence of modules in order to accommod 
instructors for various modules over time due 
pressures and personal interests. 

0311 212004 PAJ-19 
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cn 
a, 
a, 
'CI 
S 
a, 
.cI 

ti * 

Cumulative SQI Software Training 

0 Software Process (CMMI; 
Sobare  Engr. 

tl Software Mgmt. 

- .  

Date (Quarter) 
I 
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Refe re n c JPL 

A Guide to Strateqically PlanninATsaininq y__ and Measuring 
Results, U. S. Office of Personnel qement, office of 

Y 

Workforce Relations, July 2008 
The Capability Maturity Model: - Guidelines for Improving the 
Software Process, Carnegie Mellon Universi-fv; * 
Engineering Institute, Addison-Wesley, New Ybsrk, 1994 

. I  Addison-Wesley, San Francisco, 2003 . *. , 

A Discipline for Software Engineering, Watts S. Humphrey, 
Addison-Wesley, New York, 1995 

S Beverly 
blishers. Inc.. 

- 3  

San Francisco, I999 

Publishers, Inc., San Francisco. 2003 j 

0311 212004 PAJ-22 
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Software Trainin JPL 

1. 

2. 

3. 
4. 

5. 

6. 

7. 

8. 

9. 

Training Planning and Preparation entation 
Collect and analyze software training 
requirements at least annually. 

'I 0. Schedule training rooms, instructors 
and course offerings. 

Analyze the gap between training 
requirements and the current course 
offerings. 
Establish the desired software curriculum. 
Identify new software courses needed and 
review the purview of training providers. 

11. Publish and publicize software training 

12. Register students and maintain training 

13. Prepare or obtain copies of training 

course offerings. 

h isto ry . 

materials as 'heeded. 
Identify potential internal instructors and/or 14. Condkec=t: course offerings and gather 

course evaluations and metrics. 
15. Analyze course evaluations and 

feedback and identify possible updates. 
16. Follow-up a representative sample of 

s to measure training 

etrics and results at 

.. 
external providers. 
Conduct cou rse con tent develop men t 
and/or negotiate course content with 
external providers. 
Generate periodic updates to existing 
course content to correct errors or to 
reflect new practices. 
Internally review new or modified software 
training modules. 
Store instructor and student training 
materials in a CM-controlled area. 

y and quarterly management 

0311 212004 PAJ-26 
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Training Goals JPL 

6. Ensure that JPL, as an institution, has a training capability that 
complies with the goals of the C 
Training (OT) Process Area (initially only for software). 
- A training capability that supports the organization's 

management and technical roles is est 

The training needs that are sibility of the organization 

B Level 3 Organizational 

and maintained. 
Strategic training needs are established 

are determined. 
An organizational training tactical plan is established 
A training capability is established. 

- Training necessary for individuals to perform their roles 
effectively is provided. 

Training is delivered 
Training records are established 
Training effectiveness is assessed. 

- The training process is institutionalized as a defined process. 
c -  

0311 212004 
- ,  

PAJ-28 

. . .  . .  . ,  . ,  . 
. .  . i L  . _  . .  



2004 IEEE Aerospace Conference S sisn 14.01 

Capability M rated 

Staged 

Continuous 
vs  . 

Level 

5 Optimizing 

4 Quantitatively 

3 Defined 

Managed 

2 Managed 

1 Initial 

F 

Continuous 
Process 
improvement 

Quantitative 
Management 

Process 
Standardization 

Basic Project 
Management 

Carnegie M e l h  I 
0311 212004 

Organizational Innovation and Deployment (OID) 
Causal Analysis and Resolution (CAR) 

Organizational Process Performance (OPP) 
Quantitative Project Management 

Requirements Development (RD) - 
Technical Solution (TS; 
Product integration (PI) 
Verification (Ver) 
Validation (Val) 
Organizationai Process Focus (OPF 
Organizational Process Definition ( 
Organizational Train inq (Or) 
Integrated Project Management for IPPD (IPM) 
Risk Management (RSKM) 
Integrated Teaming (!T) 
Integrated Supplier Management (ISM) 
Decision Analysis and Resolutbn (DAR) 
Organizational Environment for Integration (OEI) 

Requirements Management (REQM) 
Project Planning (PP) 
Project Monitoring and Control (PMC) 
Supplier Agreement Management (SAM) ~ , 

" -  
Measurement and Analysis (MA) i- - -  

iiversity, Software Engineering Institute (SEI) 

Category 

Adv. Process Mgmt. 
Adv. Support 

Adv. Process Mgmt. 
Adv. Project Mgmt. 

Engineering 
Engineering 
Engineering 
Engineering 
Engineering 
Basic Process Mgmt. 
Basic Process Mgmt. 
Basic Process Mgmt. 
Adv. Project Mgmt. 
Adv. Project Mgmt. 
Adv. Project Mgmt. 
Adv. Project Mgmt. 
Adv. Support 
Adv. Support 

Engineering 
Basic Project Mgmt. 
Basic Project Mgmt. 
Basic Project Mgmt. 
Basic Support 
Basic Support 
Basic Support 

PAJ-29 
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Software Capability 

Y 

CMM Levels rocess Change Management 
echnology Change Management 

Defect Prevention 
and corresponding 

Key Process Areas (KP 
Software Quality Management 

ocess Management 

Software Product Engineering Peer Review 
Intergroup Coordination Training Program 
Software Pro~ess Definition 
Integrated Software Management 

Software Process Focus 

Software Configuration Management j_ 

Software Subcontract Management S re Project Planning 
re Quality Assurance 

Few processes defined 
Usually involves “heroics” 

0311 212004 Excerpted from A Discipline for SafWafe- umphrey PAJ-30 
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Expected Role-Based Tr Cont.) 

Mission Assurance 
Manager (MAM) 

Software Qua I ity 
Assurance (SQA) 
E ng i neer 

Software Product Engineering 
Software Peer Reviews 
Software Testing 
Software Design 
System Software Reliability ’ 

Software Management & 
Planning 
Software Peer Reviews 
Software Testing 
System Software Relia 

Software Management h(: 

Software Product Engineering 
Software Peer Reviews 
Software Testing 
Software Design 
System Software Reliability 

Planning ’I 

IT Security 

Overview of CMMl 
System Requirements & Mgmt. 
systems E ng i nee ri n g 
IT Secccrity 

Overview of CMMI 
,Introd ucti CMMI 
System Requirements & Mgmt. 

0311 212004 PAJ-31 
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Technical Skill JPL 

Software Management 
- Software Cost Estimation 
- Software Risk Management 
- Software Project Planning 
- Software Development Environments 
- Software Project Monitor and Control 
- Software Measurement and Metrics 
- Software Quality Assurance 
- Software Configuration Management 

Software Engineering 
- Software Architecture 
- Software Design 
- Software Implementation 
- Software Reliability and Safety 
- Software Verification and Validation 
- Methodologies, Tools, Processes 

- Software Technology Awareness 
- Application Domain-Specific 

Knowledge 
0311 212004 

* Software Management Courses 
- SMP,QSh4 
- SMP,QSM 
- SMP,QSM 
- SMP 
- SMP,QSM 
- SMP,QSM 
- SMP 
- SMP 

Software Engineering Courses 
- Software Architecture, SPE 
- TBD 
- TBD 

Software Reliability 
are Testing 

Capability Development, 

-- . Software modules in The JPL Cog Engr. 

- 
PAJ-32 
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Technical Skills S (Cont.) JPL 

*Systems Engineering 
-Requirements Definition and Analysis 
-Tradeoffs, Tailoring, Prioritizing 

-System Architecture 
-Testing Approaches 
-Processes, Procedures, I S 0  

*Hardware Engineering 
-Hardware Architecture and Design 

-Hardware Safety and Handling 
-Firmware 
-Hardware Test and Validation 
-Hardware Technology Awareness 

Courses Add 
.Systems Engineering Coiirses 

-System Requirements and Management 
-The JPL Cog Engr., 
System Requirements and Management 

-System Engineering 
-System Engineering, The JPL Cog Engr. 
-System Engineering, The JPL Cog Engr. 

*Hardware Engineering CQLX-TXS 
--The JPL Cog Emgr., 
Fast Analytical Techniques for Electrical & 
Electro 

. S~pace i  t Interactions 

- 
~ Lcritical Hardware Handling 

-The JPL Csg Engr. 
-PDC Design Hub seminars 

0311 2/2004 PAJ-33 
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Training i JPL 

I .o Introduction 
I . I  Purpose and Background 
1.2 Scope 
1.3 Applicable Documents 

2.0 Training Requirements, Go 1s and Objectives 
2.1 Training Customers 
2.2 Training Requirements 
2.3 Training Goals and Objectives' 

3.0 Training Process and Appr 
3.1 Training Process 
3.2 Training Roles and 
3.3 Training Components . 

3.4 Training Schedule 
3.5 Training Budget 

0311 212004 4.0 Appendices 
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