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BackgroundBackground

Systems Engineering
Capability Maturity

Model®
(SE-CMM®)

CONTINUOUSLY
IMPROVING

l Establishing
quantitative
process
effectiveness

l Improving
process
effectiveness

l coordinating
with
strategic
business
plans

5
WELL DEFINED

l Define a
standard
process

l Tailoring
the standard
process

l Performing
the defined
process

QUANTITATIVELY
CONTROLLED

l Establishing
measurable
product quality
goals

l Determining
process
capability to
achieve goals

l Objectively
managing
performance
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SE-CMM was the model
that the SI chose for the
formal assessment

Model defines the
capability levels and
the domain
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PSM ProcessPSM Process

Implement 
Process

Technical and
Management

Processes

Evaluate 
Process

Apply 
Measures

Tailor 
Measures

Core Measurement Process

Measurement Plan

User Feedback

Analysis Results
Information 
Needs

Improvement 
Actions

Analysis
Results and
Performance
Measures

Scope of PSM

Basis of the SI Quantitative Management Process
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SI Quantitative Management Process

Process
Inputs
Process
Inputs

Process
Outputs
Process
Outputs

Measurement
Plan
Measurement
Plan

Measurement
Tailoring

Measurement
Tailoring

PPS, SIPS, PDP,
or PMP

Specified
Measures

Candidate
Measures

Prioritize Goals,
Risks and Issues

Identify andIdentify and
Prioritize Goals,Prioritize Goals,
Risks and IssuesRisks and Issues

Select andSelect and
SpecifySpecify

 Measures Measures Integrate IntoIntegrate Into
Standard/ProjectStandard/Project

ProcessProcess

Applying
Measurement

Information

Processed Data
Collect andCollect and

Process DataProcess Data

AnalyzeAnalyze
MetricsMetrics

MakeMake
DecisionsDecisions Action

Evaluate Process
Analysis Results & Performance Measures

User Feedback
Improvement 

Actions

Risk
Management

Program
and Project

Planning
Monitor

and Control

Risks and IssuesRisks and Issues Goals and ObjectivesGoals and Objectives
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Approach

Issues

Metrics

Processes

Work
Products

Review 
Usage

Improve

Data
Analysis

Data
Collection

1 person/program
 + SIPRB Core Team

SI Metrics Working Group
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Processes and Work ProductsProcesses and Work Products

Verify and Validate 

System

System Test Plans,

System V&V Activity 

Support and Assessments,

RFCs

Improve System 
Engineering Process
System Integration 
Process Standard

Systems Analysis / 

Decision Analysis

Study / Analysis 

Reports

Ensure Process 
Quality - Process 

Auditing
Self-Audits and 

Results

Risk 
Management

Identified Risks
Risk Mitigations

Program and 
Project Planning
Cost Estimate 

& Allocation

Requirements

Definition and 

Architecture Development

System Specification / 

Architecture Descriptions,

Subordinate Specifications,

Interface Documents,

RFCsUnderstand Customer 

Needs

Top-Level System 

Requirements / Concept 

of Operations, 
RFCsSystem Transition 

to Operations

System Transition 

Plans,RFCs

Engineering

Monitor and Control 
Effort

Monitored Program 
(Cost Performance 

Reports)

Quantitative 
Management

Ensure Product 
Quality - Readiness
Program Readiness 

Plans ,
Review Team 

Questions/Comments

Ensure Product 
Quality - 

In-Process 
Reviews

Project Organization
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Customer 
Satisfaction

Award Fee Percent

Product Quality
Approval Rates

Resources and Cost
- Cost Variance

- Effort

Issues and MetricsIssues and Metrics

Process Performance
- Award Fee Comments

- Program * /Process Tailoring
- Self-Audit Findings

- Rework Effort Percent
- Cycle Time Variance*

- System Engineering Productivity

Schedule and Progress
- Requirements Verification

(Percent Overdue) *

- Self-Audit Progress *

- TBD/TBR (Percent Overdue) *

* Metrics recently dropped due to usage

Metrics were selected to monitor processes and provide data for credible BOEs
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Data CollectionData Collection

Task
Implementation

Code SI KWP – Initial Code SI KWP - Rework
9 Other

A Top-Level System
Requirements

Y Top-Level System
Requirements

C Study Report D Study Report

…
Code SI Process

2 Program Plann ing

…

Entry of effort

Effort
DB

SI Org
Metrics Lead

Metric data collection and reporting are done a monthly basis

Task Task 
PlanPlan

Program
Metric POC

C y c l e  T i m e
Planned Actual

K W P  I D Sta r t E n d Start Date …
…

TBD/ TBRs A p p r o v a l  R a t e s
K W P  I D Open … # Approved …
…

Data Collection
Templates

Metrics
Data

Process Audits

Self-Audit
DB
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Analysis ConsiderationsAnalysis Considerations

l All metrics are analyzed on a monthly basis
u Process Tailoring is analyzed on a semi-annual

è Data based on information from individual program compliance matrices

l Metrics results are based on current month, except :
u Rework Effort Percent is based on rolling quarter

u System Engineering Productivity and Award Fee Percent are based on
rolling annual

è Award Fee Percent and Award Fee Comments are based on individual
program Award Fee schedules on a semi-annual basis

l The metric results are summarized as red, yellow or green
based on thresholds
u A yellow result will only occur if a goal is established

è Green represents goal and yellow represents 80% of data points
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Process ThresholdsProcess Thresholds

l Management alert limits that indicate the range of expected
results

l Thresholds can be based on historical data or business needs

u Historical data thresholds establish upper and lower
thresholds around 80% - 90% of the data points

è There should be at least twelve data points

è Thresholds depend on the stability of the process

u Business needs thresholds are based on business goals
è  Thresholds should fall within established historical data thresholds

è If not within historical data thresholds, improve process so that
process capability and business needs fall within same range

l The range between the upper and lower thresholds is the
process capability
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Data Analysis and ReportingData Analysis and Reporting

Metrics
Database

Reports
Monthly Organizational Metrics

Quarterly Baseline
Ad-hoc Metrics Analysis

Self-Audit
Database

Effort
Database

Program
Metric Data

Program
Metric Data

Program
Metric Data

Effort
Rework Effort

Approval Rates
Award Fee Comments
Award Fee Percent
Cost Variance
Cycle Time
Process Tailoring

Self-Audit Findings

Program
Manager

Proposal
Operations

SIPRB

Report
Requests

via the SI Org
Metrics Lead
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InterpretationInterpretation
Approval Rates

Evaluate the quality of a work product
Measures the # work products approved with the # submitted

Rework Effort Percent
Evaluate the quality of the
development process for

work products
•Increasing Approval
Rates = Decreasing

Rework Effort Percent
•Decreasing Approval

Rates = Increasing
(Rework Effort Percent +

Cycle Time)

Process Improvement
Low approval rates on

work products may
indicate that the process

to develop the work
products needs improved

In-Process Reviews
Approval Rates indicate
the effectiveness of In-

Process Reviews (enough
time, too much time,

thoroughness)
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InterpretationInterpretation

Award Fee Comments
Customer comments are mapped to processes
Our customer’s view on how well we perform 

our processes

Self Audit Findings
Findings from Self Audit Process audits, 

categorized according to reason types
An indicator of how well we perform processes

Process Improvement
Both Award Fee Comments and Self-Audit
Findings indicate processes that may be

consideration for improvement.
•Repeat Comments or Self-Audit Findings =

Actions taken were not successful



Page 15

Lessons LearnedLessons Learned

l Use of templates for measurement plans, data collection,
and guidelines for reporting provide consistency across the
SI organization

l The use of semi-annual metrics utility surveys helps
determine the usefulness of the standard metrics

l Monthly SI Metrics Working Group meetings helps promote
awareness of metrics usage across the organization
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SummarySummary

l Method is one way of measuring system engineering
u Successful in achieving twelve SE-CMM L5 ratings and one SE-

CMM L4 rating

“World-Class SE” 
Process ExcellenceSIPRB

Renee Schreiber
renee.s.schreiber@lmco.com

(703)460-3509


