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Mid 90s

— JPL faced decreasing NASA budgets, increasing cost pressures and
competition

— Explosion in number of small projects
— Retirement of experienced personnel
Adopted “soft projectization” and FBC

— Project Mgrs empowered to pursue creative approaches for cutting
costs

— Threw out old tried and true procedures

Mars failures
— External review committees questioned “how we do business”

Environment after the failures
— Increased oversight
— Continued pressure to reduce costs



 How can we put rigor back into the process
and still get more efficient as an institution?

 How can we help project managers succeed 1n
this difficult environment?



e Standardize the “routine” processes
— New Flight Project Practices and Design Principles
— New “standard” JPL lifecycle, gate products and WBS
— Better coordinated review process
— New project management training classes
— Group procedures

e Increase the institutional support:

— New position of Associate Director

— New Project Support Office
— Better partnering between line and projects

— Mission design tools, cost databases, planning
templates, examples and “project support”
websites

— Burden funded support teams
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Design Principles:

e Covers mission,systems, hardware, software and
operations

e Includes subsystem designs, margins, interface
requirements, grounding, EMI and verification

Flight Project Practices:

e Top level implementation practices

e 23 management, 18 engineering and 8 mission
assurance

Compliance:

e Compliance matrices document compliance

e Attached to Implementation Plan

e Deviations must be justified and approved 6



Design Principles
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Flight Project Practices
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JPL Project Lifecycle JPL

NASA APPROVAL
Phases FORMULATION IMPLEMENTATION
JPL Pre-Phase A: Phase A: Phase B: Phase C: Phase D: Phase E:
Life Cycle Advanced Mission & Preliminary Design & i ATLO Operations
Phases Studies  [Systems Definition Design Build :
_ A A XN A A
Major JPL Concept Preliminary Project  Project Assembly., Operations  Post Critical
Reviews Review | Mission & PDR CDR Test& & Mission Launch  Events
(Review Systems Review Launch Readiness Assmnt Readiness
Cluster PMSR 14 Operation Reviews Review Review
Includes a Readiness ORR & PLAR CERR ¢
rector A Al A Revi MRR
Director’s eview
GPMC) STEP 1 STEP 2|PMSR 2 ARR
TMC 23 TMC 2
. JAN N
Major Concept/ Initial Confirmation Confirmation Mission
NAS'A_‘ Proposal Review Review Briefing
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(1)  Program driven projects  (4) A PMSR is equivalent to what Code S refers to as a combined Mission Definition Review and SRR
(2)  AO driven projects (5) For Earth Science Missions, a PDR may be combined with a Mission Design Review
(3)  Not a GPMC review (6) CERRs are established at the discretion of Program Offices




Documented over 100 products required at each
Gate in the LifeCycle

— planning

— costing

— technical

Maturity at each Gate

— draft, preliminary or final

Used by projects and upper management:
— planning

— costing

— scheduling

— assessment

Invoked by Flight Project Practices
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e Project plans

e Mission scenarios

e System requirements
e (Cost estimates

e Flight designs

e Verification results

e Interface
documentation

e (Command dictionaries
e Flight rules
e Etc

11



Work breakdown structure and dictionary

Plans

— Task Plans (funding authority)
— Project Plans responsive to FPP and NPG 7120.5

— Detailed Project Implementation Plans, compliance matrices
and work agreements

Grass roots costing guidelines
Documentation trees

Requirements documentation

Maintained in library accessible from website

12



e Multi-disciplinary team

— 7 burden- funded, full time equivalents
— Planning, work breakdown structures, cost estimation,
earned value support, requirements definition,
information system, software, acquisition
e Support projects
— Institutional requirements

— Templates, examples and process support during
Formulation Phase

— Time-critical problems

e Assures that projects get started on right path for
successful implementation

13



Project Support Website — groag

STARS & GALAXIES TECHNOLOGY
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Project Support Website -
Life Cycle
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Concept Development
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Updated: QMG2002
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Prelimimary Design Review- ProjectTvlission/Flight System

The PDE period is the time frame of transition, in the nomenclature of MASA 712005,
from the Formul ation process to the Implementation process. As such, 1t1s a primary
source of insight for assessment teams to allow the agency to confirm trensition.) &

hierarchy of PDEs is conducted, at the Project/ Mission, System and Subsystem level.

Noze: Dpically, the Praject and Fiight System level raviews are combined, while the
Mission operations Svsiem review is held sometime later, as its design lags the
Flight sysiem, and hence it matures later, to the FOR level.

Cbjective:

The preliminary design review evaluates the project’s readiness to proceed with
implementation. This review evaluates the completeneszs and consistency of the
planning, technical, and cost baselines-—-to the systems level, developed during
formulation. It assesses the compliance of the design with applicable requirements.

Seope:
Projectlevel 1 requirements and mission success critena

Project deseniption, plans and schedules, participants and roles and responsibalities
Zcience objectives and payload description

SR

FProject, mission, and science requirements completeness wrt mizsion objectives

(v}

four.

Mission, system and subsystem designs including key trade-offs
Technology developments

Wertfication and validation approach

oo

and descopes

1. Project lifecycle cost estimate including costing methodol ogy and validati on, budzet

reserves, and cost sk
1. Openitems and plans

Tirming:
This review is held prior to the phase B4o-C/D transition, when the matunty of the

planning, design, and costing allows the project to give credible presentations on the PDE

tonirs

Eequirements flow-down to level three {(systems level), and draft flow-down to level

Project nsk management approach including the significant nsks, mitigation options,

Project Support Website -
Review Descriptions

Success Criteric:

The review boardis able to conclude that:

a. Thelevel 1 requirements and mission success criten a are reasonable, finalized, and
stated clearly.

b. Therequirements flowdown is complete, and adequate understanding exists for the
mission and system requiremnents.

c. Themission and system designs comply with the requirements, contain adequate
margins, and represent acceptable mission nsk.

d. Theproposed management approach, including the plans and schedoles, 12
sufficiently well defined

e. Thetechnical and programmatic resources, including the staffing plan, schedule
margin, and budget reserve, are adecuate to complete the devel opment with
acceptable risk.

f. TheProject risks are understood, and adequate plans and a process exists for
managing these nsks.

g. TheProject state of readiness of the technical baseline andimplementation approach
1z sutficiently mature, and adequate plans exist for the handling of the open items,
such that a formal commitment can be made tothe sponsor, and the Project proceed
with the implementation.

Agenda Tapics:

a. Project

1. Project descrption

Level 1 recquirements and assessment

Eey challenges and Project constraints

Eey Project policies (ncluding single point falure policy)
Mission success critenia

Project organtzation chart and key staft status

Project implementati on mode

e B

Project schedule (including critical path) and margin
9. Project deliverables and spares philosophy

10. Significant changesfaccomplishments since PRER

11. Ztatus of PISE action items

12, Openissuesiitems and resolution plans and assessment
13. Project summary status

14, Program interfaces

S0
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Project Support Website -
Project Management and System Engineering JPL

SUPPORT:

Concept Development
Proposal Development

Science e
S EREL LI O Project Planning
System Engineering | O Work Breakdown Structure i
Mission Assurance | O Cost Management =

Flight Engineering | O Schedule Managerment
Software Engineering | 2 Risk Management

Mission Operations 0 Tech o
TransfersCaommercialization

Launch System —
O Acquisition
Policies & Redi + O Education & Public
SUPPORT: olicies & Requirements | - . "t

Compliance Matrices = 10fn e ation Managerment

examples & Templates [ o 10f5rmation Services L

ITraining & Education | O International Affairs

Science Support for New Projects | (ITAR/EAR)
Project Management

Concept Development
Proposal Development

SRS GIGEEN LGN O Systern Engineering
Mission Assurance | O Requirernents Managerment
Flight Engineering (DOORS)

Software Engineering O Caonfiguration Management

O Launch &pproval/MEPA

O Launch Svystemn Integration

O Mission Design 2
Mawigation

Policies & Requirements O Pz Eroieeien i
Compliance Matrices —_—[L

Mission Operations

Launch System
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Project Support Website - P
Flight Hardware Logistics Program

HLP : Flight Hardware Logistics Program - Nektscape
. File Edit View Go Bookmarks Tools Window  Help

a @o 0 @ Q @ J% http: fifhlp.ipl.nasa.govf s | [CL Search ]

. 45 Home Metscape | EdBookmarks % Instant Message S webMail %% Calendar S Radio =% People S ¥ellow Pages %% Download %% Customize... e RealPlayer Ho...

% FHLP : Flight Hardware Logistics Program ] G

73 - e
’Wﬁ:ﬁpncﬁﬂ Elight HardwarellogisticsiProgram

SHIGHT MARDIARE

SITE MAP COMMENTS

- o5 ]
= WHAT IS FHLP?
Material Catalogs The Flight Hardware Logistics Program (FHLF) is a program office created as part of JPL's Develop Mew Products (DMNF) intiative to reduce
lead-time associated with material used by flight projects. It performs this function by creating an inventory of flight hardware and providing
Mission List/Usage information about this material to designers and projects.
Related Links The inwventory consists of residual inventary from prior projects, inventory frorm ongoing procurements such as commaon buys, and inventory

avallable through supplier agreements.

Program Library

Process Material The general FHLP process is: 1) new proposals check with FHLP for material availability, 2) new projects design in residual inventory and common
buy hardware, 3) current projects use material to build spacecraft, 47 launched projects register residual material for re-use.
Registration Instructions

s Salih WHAT'S IN THIS WEBSITE?
- Login
EUF["I.:"H [: o= The purpoge of this FHLP WWebsite is to make information abouot flight material readily accessible for inclusion into spacecraft and instrument
design. The catalogs list material readily available through JPL, industry, and other NASA centers and agencies as well as general product
Home information (subsystem, past project, manufacturer, quantity available, records availability, size, weight, value, etc.).

Concept Development
Proposal Development

The FHLF Catalog is an inventory of residual materiel from past flight projects available to JPL missions. This catalog is sorted by subsystem and
has wiew, sort, report, and regquest (shopping cart) capability. Cuarrent block-buys of materiel among flight projects and pre-negotiated
material/service contracts are included in the catalog

The Mission List is FHLP's current listing of JPL projects with information on key contacts, PDR, CDR, and Launch dates. The Project Usage
Database is a database of products being used or considered for use by FHLF customers (projects/missions) providing valuable information to —
projects and insight for FHLP to target its efforts.

Science
Project Management

The Program Library includes FHLP prograrmmatic information, product technical documentation, and related project infarmation. The Process
L - tdaterial information includes links to the FHLF Charter, Policies, and Frocedures.
System Engineering

Comments regarding this site should be directed to the FHLP Manager, Kevin P. Clark

Mission Assurance

S = 2 &F £ | bocument: Done (1.094 secs) | ==

f PN O Hardware Development
Software Engineering | O CAE Tool Service
Misgion Operations | O Standards
Launch System | O Flight Hardware Logistics

LT
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On-Line Configuration Mgt Plan JPL

JPL - Configuration Management Plan Generator

The CM Generator will generate a draft CM plan (CM Plan definition) in Word 97 within vour browser. ¥You can then save
the draft to your machine and use it to complete a CM Plan for your project,

Follow these steps to generate your draft;

1. Enter the appropriate information in the form on this page. & draft outline will be generated.
2. Enter the appropriate information in the draft outline form, 4 draft Word file will be generated,

3. Save the Word file to your local disk; change the name of the file extension from * exe to *.doc.

Enter the Project Mame as yvou would like it to appear in the document;

IPrDjecﬂ
(1) What tvpe of project is it? {(3) What is the nature of development?
(please check all that apply) (please check all that apply)
™ Spacecraft : = .. - = .
et | Software | Hardware |
= Il
I~ Ground System Fllght Testl Ground |FI|ght| Test| grour;drt]
I~ Software Development N r I I_ = ‘ Flf !
I~ Pratotype : ew| LT | | | g |!
: Commercial off | -

I— 1

Technology Demaonstration | it (COTS), l‘ | | | r I r | I :. r |
(2) What is the nature of the project?| Modified off | = ' f I
(please check all that apply) | the shelf {(MOTS) L I L e _ L et : » I
I In-house development Government Furnished . :
I Commercial Team Partners Equipment / Software | T || ™| T~ L L ST S|
I~ Government Team Partners : _ _ el L _ s = '
[ Shlenntat Integration with externally || - :
~ U_ con.r.ac e developed f provided | ™ || I r |l ]

Universities systerm elements | | 20




Configuration Mgt Plan Example JPL

Table of Contents

New Project
Configuration Management Plan

Bloosc

Frepared By

Mame
Configuration Managemsnt Enginesr

Concurrence By

Marme
TED Project Manager

Marmes
TED Flight System Manager

Marmes
TED Mission Systemn Manager

Henry F. Tauchen
JPL DMP Configuration Management Process Owner

NATIONAL AERONALUTICS and
SPACE ADMINISTRATION

JPL

JET PROPULSION LABORATORY
California Institute of Technology
Fasadena, California

JPL DRy

Date

Date

Date

Date

Date

1.0 Introduction..............
1.1 Purpose and Scope ...
1.2 Confi gurati on IMatimzement Frocess..
1.3 References and Applicable D ocuments.
20 Confi gurati on W ate gement Orga.mzatlon— Roles andResponml:uhues
2.1 Project Manager (FLD). . :
2.2 Project System Engmeer (PSE)

2.3 Confi gurati on Wata gement Engmer
2.4 Produet Data Matagement Zyster (P DM
2.5 Other Project P ersonmel ...
30 Configuration ] dentification ...
31 Equpment]..lst(CcnﬁgurahonIt.ems) Selection..
3.2 Product Structure... ; &
3.3 [dertificationPractices .
331 Project Bpecification [dentifi cation.
3.3.2 Project DrawingTlodel I dentificati on,
3.3.3 Reference Designations
3343 oftware I dentificat on'V ersion
3.3.5 Interface [derdification. .,

3351 Interface Control Documents
33.52 Interface Contral WorlqngGmup (ICWAT ..
3.4 Senalization and Traceability [dentifi cation .
341 Hardwrare Product Serialization. ...
342 Hadware Product Lot/Date Coding..
3.5 Document Identification...
36 Baseline Identification .
36.1 Requitemerds B aseline ..
36.2Dedg Baseline. ...

3 6.3 Product Baseline. ..
36.4 0perational Baseline .
3.7 Release Procedhres...

40 Corﬁgu.rauonCmtml -
4.1 Confi purati on C oty ol Process
4.1.1 Pre-Felease Change Control
4.1.2 Baseline Change Cortral ..
42 Corfiguration C ontrol Boards.
421 Level 1 CCB......
422Lewvel 2 CCH.
423Level 3CCE...
4.3 Change Classifi cations ..
431 C1ass | Changes ...
43.2Cass 2 Changes
4.4 Change Processing ...
4.4.1 Engineeting Change Request Process

4.4.2 Engineeting Change [nstraction Process. .
4.4.3 U ze of Redlined Drawings andfor Procedures
4.4.4 10 se of Ut eleased Drawings for Fabication
4.5 Waivets..

an ConﬁgumtonStatus Accomhng
5.1 Btatus Accounting Toals ..
52 StatusLists ..

5.3 Undfied Problm RepoﬂmgSystem (UFPE3)....
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*Mission Complexity

*Significant Technical
Development

eNew or Unvalidated
Software Inheritance

*Technical Margins

*System Architecture

*Contractor Capabilities
Match

eProgrammatic/ Cost and
Schedule Margin

Management and
Organization
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Subfactors 1dentified to explain and quantify
each factor

Factors and subfactors 1identified as:
— Primary
— Secondary

Allocation added for unknown- unknowns
Correlation based on 13 most recent projects

Validated through review and application to
other projects

Used as a tool for evaluating reserve posture

on new proposals and projects
23



Project Manager Course JPL

Week-long offsite offered twice a year
End-to-end overview of JPL Project Life Cycle
Rules, lessons learned, where to get help

Presentations, panel sessions, top management,
NASA and contractor involvement

Planning, costing, project control, system
engineering, design, development, test and
operations

Assumes management skills and focuses on how
to manage a project at JPL

Required for all candidate project managers
Highly rated and much in demand
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NASA HQ
NASA Centers
Other FFRDCs
e Industry??
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Reliability and efficiency have been increased

Changes 1n culture have taken 3 years
— Everyone now knows what 1s expected

— Couldn’t have happened without active top management
support

Definition of rules 1n combination with more
institutional help to project personnel has proven to
be an excellent model

Could be applied to HQ, other Centers and FFRDCs
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