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Topics

« Background

« Deploy measurement process across
programs

 Collect measurement usage across the
company

e Evaluate measures for commonality and
standardization

e SUMmMmMary
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A

Background e
 Lockheed Martin Aeronautics measurement process
Improvements

— Multi site measurement programs — pre 2000
— Programs specific measures and formats — pre 1993
— SEI CMM Level 3 for software — 1993
« SW Standard Metrics
— SEI CMM Level 4 for software — 1999
« SW Quantitative Management

« Common Repository for all SW measurement
data

— SEI CMMI Level 3 at company level — 2007 & 2010
e, Company wide measurement process
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A
Use of measures across the <
company

« How to collect data on measurements used
across the company and provide value added to
the programs

— Institutionalize the Measurement & Analysis
(M&A) process

— ldentify common measurement needs across
the programs

— Standardize M&A planning across the company
— Streamline M&A planning for the programs

Enterprise Process Integration
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Approach %/’7

e Establish a method to collect data on measurement
Indicators while using it to pre-populate program
M&A plans

— Establish Measurement Model Database

« Measurement Objectives, Information Needs,
and Measurement Indicators

— M&A planning workshops on site with the
programs facilitated data collection and
distribution of common measurement planning
data

— Pre-populate M&A planning templates using data
In the database

wmemesnonr~ (G@NEIAtE Measurement Matrix for each program
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Approach (cont.) <

« Measurement Matrix (MS Excel Work Book)
— Measurement Objectives
— Information Needs
— Measurement Indicators
— Base Measures
— Program briefings where indicators are used
— Program owners of the indicators
e Matrix is a part of program M&A plans
— Replaces multiple traceability tables

e Matrix is generated from Measurement Model
database

Enterprise Process Integration
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Approach (cont.) <

 Resources:
— Pre-populated M&A plan template

« Common objectives, information needs and
measures

e Boiler plate information
e Training
 References to standard process
— Measurement Model Database
e Specification data for standard measures
« Common objectives and information needs
 Able to generate tables for M&A plan

“E“w  Collect program specific measures
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Measurement Plan Template e

@E: = (5
pol E-l |

‘E Standard Measures
B -

eStandard tools
Documentation standards
*Organization

*Process standards

G Measurement Plan
/ Template

(Pre-populated)

Enterprise Process Integration
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Enterprise

=7l Enterprise Process Integration

Measurement and Analysis Model
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Can be used to generate a Measurement Matrix for any program or function
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Measurement Model
alysis n -

—

List the objectives ‘

(cont.)

Collect information about
the objectives

(] objectives Input (] Inforrration Needs Input LM Measurements Library
o % . ati -
Objectives ‘: Information Heeds ‘: COIIeC’t '(]f@rmaﬂ@n abOUt
Deliver High Guality dircraft e = Iz the program performing ko e _}Actinn Ity the In"Ormatlon Needs
Schedule schedule? ey B .
| List the Information Needs
b w Aircraft A
Agarezsively bManage GFE and DS |z the aircraft meeting quality ApprovedCRs -
lzzues expectations?
Autopgted Request for Engineering Action | 4
7 Commit Plan w
Proactively M anage Configuration Does the corective action process o
Control of Each Aircraft and the RERP wiork, effectively to meet _ETP Meed Plap it
[C-BM] B azeline pragram/project expectationg? Cach s, Time &
" |coRy
k arnage timely Procurement af all Haow much zcrap & rewark, iz being _CF‘R' Status b
supplier required products for C-5 generated? iZhange Request by Category w
progrars |~ |Closed DRs by Resolution w
Mrimze wasteto Collect information about the 9 M CCB CR Cycle Time v
Qrdable Froduc . ArQrEMm ¢ CM Q05 CR Disposition Index
- reniiboa - F - Ml@@surement Indicators hs

List the Measurement
Indicators

Enterprise Process Integration
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Measurement Model (cont.) z

Descriptions:

Information Needs:

Relates the Objective to

appropriate Information

Deliver High lity Aircraft on Schedul -
sliver High Quality Arrcraft on Schedule s |z the program performing o s ey
E Needs
T

Wﬂﬂing quality expectations?
w

Does the comective action process wark, effectively to
meet program/project expectations? W

Hawe the defects been comrected/resolved appropriately
for the project’s needs?

Haow much scrap & resark iz being generated?

3

————

Relates the Information
Need to its category,
Indicators used to answer
it , and the Objectives it is
related to

Are staffing & skill: meeting program needs?

Program/Project objectives/risksfissues

Title |1s the program performing to schedule? | ItemiD Type [
Assigned To | v| aAdd  Doman | v|add  prioity |
Requested By | ~| Add  Function | v|Add  \workproduct |
Category |Schedule and Progress v| | Double Click on Category to view Detail Information | WES [

Info Type: [) mdicators Selection/Review Delete Current Information Need View Report Format

Enterprise Process Integration

EP

[»

Description | Measurement Concept | Analysis Requirernents | Action Requirements | Comments Objectives:

Deliver High lity Aircraft on Schedul
Information on ing tasks, releases, and activities according to scheduled or plenned b Peiver high Qualty Aircraft on Schedue
completion.

|2 ggressively Manage GFE and DMS Issues

Delete Objective

Indicator:

CDRL Status

Development Progress

Software Requirement Progress

Software Changs Request Status

IE A

Flartramic Tek Malzar Qommmees

11/18/2010
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A
Measurement Model (cont.) T

[ - - - - Close

e LM-Aero Library of Indicators - Detail Information Form
3 Measures  |\Wiring harness completion status | Delete Current Indicator

OSP: | | Table References: M4 Program Spedific w E] Add New Indicator

Measurement Category: |F‘r1:u:ess Performance w | Appendix Required/Optionak E] LM Measurement Library

This measures Answers Questions Such as: |.-5.re we completing wiring harneses as nesded? | E] Al Indicators Repart

Implementation Guidance: Analysis Frequency: | /| | Review Frequency: | | | [®] current Indicator Report

|
Storage Requirements: | | | Org. Repository: |:| = |7Program Indicators Rpt
Collection Level: Reporting Level: . '
| “ el | | [# | Function Indicators Rpt L
Collection Reguirements: | \ | Collection Frequency: _

CHMMI Process Areas:
DPF:D DPD:|:| OT: |:| DPP:D DID:|:| PP |:| PMC:|:| SAM: |:| IPM: |:| RSEM: |:| ZiPM: |:| |
REQM: [| RD: [ ] Ts: [ | PL: [ ] WAL:[ ]| VER:i[ ||CM: [ | PPQA: [ | MA: [ ] DAR: 7| CAR: []

Purpose:
Description of Measures

Base Meazure Hame

Measurement Objectives | Purpose Including Information Megd(s) Addressed

Delete Current BaseMeasure

| Indicator Tool

Collect detailed information about each measurement indicator
Can generate specification table for each or all indicators

Enterprise Process Integration
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Measure

ment Matrix

EP

i Z ne LE AC AD AE AF
1 Measures ireOROAppendi] Category Question Purpose Objective Descriptic
Futomated Hequest For Engineenng
2 Awction Metrics [ £ Process Performance E.S. 00 AREA Standard Metrics Deck includes 15 mel Track BREAS o | Multiple bardl
3 BTP Commit Plan F £ Process Performance E.5.001 Tracks performance to the Commit Plan. Thig Track BTE perfrg Chart showin
4 BTF Meed Plan R £ Process Performance E.5.00 Tracks performance to Meed Plan, The latest] Tracks drawings [| Tracks drawil
5 Cashws Time o] B Fesource and Cost E.5.008 B.5.010 Dieterming whether program iz meeting compq Provide executivg Plan s, Sctl
£ CMCCECRE Cycle Time F B Process Performance E.5.004; E.5. 005; E.S.| Track the perfarmance of the formal change if Identify potential i| This measurs
7 CM OO0 CH Disposition Indey R £ Process Performance E.5. 005; E.5. 008 Tracks the disposition of formal CHs. Identify potential i| Compares th
& CostPerformance C £ Fesource and Cost E.2.00%; B.2.00Z; B.S.0 Provide insight into the actual labor expendity] Identify risks to th The earned
9 Cost Performance Index C £ Fesource and Cost E.5.001; B.5.002; B.5.0 Represent actual cost expenditure to budgete] Identify risks bo th CPlindicates
10 Cost Variance C £ Fesource and Cost E.5.001; B.5.002, B.5.0 |dentify wariance of actual labaor expenditures ¢ Indicate if project| This earned «
11 CPU Throughput C £ Product Size and Stabilitg C.5004; C.5.005; C.5 1| Compare actual ko expected computer resour dentify computer| This measure
12 | Detect Burndomwn C £ Product Guality 0.2.003: 0.5.008, 050 |dentify how long it will take to correct the defd Identify impacts tq The Defect E
13 | Defect Profile Table [ £ Product Chuality D.2001; 0.5.002; 05,08 [dentify how many defects are detected and inj| Fepresent produd The defect pr
14 Detects by Category F B Product Quality 0.5.001; D.5.004 Identify the number of defects per defect cated Pravide insight in| Column grap
15 Detects by Severity [o] £ Product Cluality 0L.5.002; 0.5.003 Identify the number of defects per defect sewve| Pravide insight in| The Defects
16 Delivery Status o] £ Schedule and Progress £.5.008 A.5.009 Indicates whether final product deliverables ard To contral final o] Count of plar
Earnings Before Interest & Taxes [EBIT)

17 ws Time o] £ Fesource and Cost E.200g B.2.003 Dieterminge whether program is meeting compy Provide erecutivg Plan vs, Aoty
12 | InputfCutput Ltilization C £ Product Size and Stability C.2.004; C.2005 C.20 Compare actual bo expected utilization of inte Identify computer| This measurs
4 4k M| Objective-Info InfoMeeds InfoMeasures | AllMeasures - IndicatorTools IndicatorBase BaseMeasures Questions

A

/

Generated from the
Measurement Model

database

Each tab replaces a

Measurement Objectives and their associated Information Needs
sInformation Needs mapped to standard categories and the Indicators used for
each Information Need
*Specification details about each Indicator
*Base Measures used for each Indicator

Enterprise Process integrauion
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Objectives-Info

Multiple

Tables

InfoMeasures

Relationship of Measurement Matrix

Objectives Source Information Needs
(Company/
Program/ | . I
Costomen Once Multiple
1 Perform t0 Customer Expectation | Customer 2 Whatis e customer expectaion of pogram ey -
performance? \ Information Needs Measure AI I Measu res
b Howis the delvered airrat performing
¢ et doveredsences meeting & What s thecusiomer oxpeciatonof | CPAR
expocations? ? Delivery Statu I H | B M
T . a——— N oy Once Multiple aseMeasures
generated on the program? - -
3. Perform to Schedule Frogram . Isthe program perfoming t schedule? b. How is the delivered aircraft Field Reports Measure Information Base Measures
performing? FOD found at del Category
R T L R ~al Catogory_ S nce nce
. Are the ustomer Expectations ating colorfor each element rated
5. Perform to Quality Expectations. Program : :; x‘h; ::w:-;c:ﬂ:::: :m::‘:aw expectations? Mission Capability Rate Base Measures Measure OMR | Collection tool
Qualty expectatons? d. How much scrap and rework is being | Scrap and Rework Delivery Status Customer Expectations #ot ot expected each o | Rating color for each | CPAR N PPADE
©. e the delvered senvices meeting generated on the program? FOD found # of aircraft delivered each month element rated
expectaton?
Lost ook \ Field Reports Customer Expectations Defective item \\ # of aircraft expected | Delivery Status N MS Excel
e. Is the program performing to Schedule Performance Index Defect severity onth
schedule? Schedule Health Defect category
Date found # of aircraft delivered Delivery Status N MS Excel
”
. Is the program performing to bucdget? ggz: ::::::;ance Index FOD Found at delivery # of FOD items found each month each month
MTBR Date defect found Defective item Field Reports Y AUS
Date repair completed L
Defect Severity Field Reports Y ALIS
Date category Field Reports Y ALIS

Match

Once

Match

Match

Information Need | Category Measurable Questions
Concept
Rating color foreach | Customer Expectations | Identify customer Are we meeting
element rated rating to customer
specified performance
criteria on key expectations?
elements
#of aircraft expected | Schedule and Progress | Compare # of aircraft | Are we delivering the
‘each month delivered to # number of
of aircraft aircraft
deliveries planned?
planned
Defective item Product Quality How many defective
items have
been found?
Cost Performance Index | Resources and Cost Compare actual cost | Are actual costs
expended to jthin
planned cost tolerance of
expended expected cost

InformationNeeds

Each Objective may map to multiple Information Needs. Each Information Need
can map to multiple Indicators. Each Indicator may use multiple Base Measures.
Indicator details includes an owner for each measure and what management
briefings include the measure. Indicators can be sorted by owner, briefing,
mepiser CALEQOrY, etc for program use.

EPi
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Program Measurement and Analysis W

Measurement Matrix is combined with Measurement Plan
template to create program Measurement Plan

Enterprise

Process Integration
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Organizational Analysis of Measuremem%

Planning Data

Load program measurement matrices into organizational Measurement
Model

17
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Organizational Analysis of Measuremem%

Planning Data

sEvaluate which measures are common across programs

*Used M&A Working Group to down select those to add to the company
standard set of measures

e { T = A o "

A P e L] L} LT Vs bimgi |
=

T TN

e o

LX)

L) Bces Bt & 7 gt (DTG
o

48 B Ojectweinio  righiesdy  richlmsmrws | ANMpasures  nerstorioss | indestorlese  Ssssbsamoes  Quepem (]

/ Final update approved by

Enterprise Process Board

Programs are represented
on M&A WG
Enterprise

Process Integration
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Summary 1

 Deployed Measurement and Analysis (M&A)
process to all programs

e Streamlined Measurement and Analysis planning
for the programs

e Standardized M&A Planning across the programs

e Collected measurement usage across the
company

 Updated the set of standard measures based on
results

Enterprise Process Integration
11/18/2010 19
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o Will

Enterprise

EPI

Contact Information

lam H. Golaz

LM Fellow

Lockheed Martin Aeronautics
817-935-5701
William.h.golaz@lmco.com
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