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Abstract 

Systems Integration and Verification Planning Workshops 
have been successfully conducted to define the overall 
strategy for a Systems of Systems program and define the 
roles and responsibilities for the teams.  The purpose of 
these workshops is to translate individual system planning 
displays into a comprehensive integration and verification 
strategy that avoids duplication of effort and prevents gaps. 
The workshop focuses on who does what when and plans for 
“what if”.  Components of the workshops have been 
implemented on Systems of Systems programs at Raytheon.  
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Communicating Strategy 

If you compared your 
integration and test effort to 
a soccer team, would it be 
the way 8 year olds play or 
the way professionals play? 
 
How much does your 
success depend on SMEs 
and heroes? 

Workshop approach 
transitions  

luck and heroics 
into strategy 
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Strategy is More than Plans 

Cases 
Integration Case 

Test Case 

Subsystem and/or Combat Systems requirementsRequirements Verified
Summary of verification event approachMethod
May be separate phases with different personnelEstimated Duration
Conduct, Support, Witnesses, etc.Personnel Required
Resources, TLSF capability, etc.Supporting Test Equipment and Assets
TSN Activity Number and TitlePrerequisite Tests
Summary of verification event purposeObjective
Automated number from HPQCTIC
TSN TitleTitle

Subsystem and/or Combat Systems requirementsRequirements Verified
Summary of verification event approachMethod
May be separate phases with different personnelEstimated Duration
Conduct, Support, Witnesses, etc.Personnel Required
Resources, TLSF capability, etc.Supporting Test Equipment and Assets
TSN Activity Number and TitlePrerequisite Tests
Summary of verification event purposeObjective
Automated number from HPQCTIC
TSN TitleTitle

Activity planning that 
establishes handoffs 

between teams, activity 
constraints, and task content 

Principles 

Revised dependency of ATI EQT to ATI FAT.  
EQT now feeds into design agent certification milestone.

CAT2 (EQT) independent time phasing

Some of AW CAT3 can be performed during ATI SW FAT, and 
remaining can be addressed during ATI HW FAT using Build 4 SW.

Test at the right time (minimize retest)

USW and AW teams to review ATI CAT1 procedures for overlap with 
USW and AW CAT3 opportunities.

Maximize reuse of procedures

USW and AW CAT3 activities now combined with ATI CAT1 effort.Leverage other verification activities

Discussion of adverse impact of deferring verification activities to the 
ship. CAT3 emphasis on intra-subsystem and inter-subsystem 
verification.

Minimize testing on the ship

Focus on vendor efforts to generate CAT0, CAT1, and CAT2 OQE.Minimize duplication

Action to review vendor VCRMs.  
Product verification should be limited to CAT0 – CAT3.

Minimize product verification on the ship

Identified partial requirements that can be verified during subsystem 
CAT0.  Vendor OQE identified for subsystem and product CAT0.

Early verification
Selected Examples of Successful ApplicationVerification Principle
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Run Rules 

Plan 
1. Introduction
2. Applicable Documents
3. Definitions and Acronyms
4. Integration Overview
5. Mission System Integration activities

5.1 Integration Strategy
5.2 Integration Strategy Drivers
5.3 Integration Activities
5.4 Above Water Sensor Subsystem (AWSS) Integration
5.5 Aegis Weapon Subsystem (AWS) Integration
5.6 Above Water Weapon Subsystem (AWWS) Integration
5.7 Very Short Range Defence (VSRD) Subsystem Integration
5.8 Under Sea Warfare Subsystem (UWS) Integration
5.9 Electronic Warfare Subsystem (EWS) Integration
5.10 Communication and Information Subsystem (CIS) Integration
5.11 Aviation Support Subsystem (AVS) Integration
5.12 Navigation Subsystem (NAV) Integration
5.13 On Board Training Subsystem (BFTT) Integration
5.14 Australian Tactical Interface

6. MISSION SYSTEMS (END-TO-END) INTEGRATION
7. OPERATIONAL SITUATION INTEGRATION
8. VERIFICATION PREPARATION ACTIVITIES
9. ONBOARD INTEGRATION
10. Integration Management

10.1 Organisational Relationships
10.2 Integration Roles and Responsibility
10.3 Program Planning
10.4 Project Monitoring and Reporting
10.5 Integration Risks
10.6 Required Support Capability

Schedule 
and content 
that reflects 
activity flow 

Strategy 

Activity flow that reflects 
application of principles 

Procedure 
Storyboard 
______ 
______ 
______ 
______ 
______ 
______ 
______ 

Detailed 
description 
of planned 
actions and 
expected 
outcomes 

Conduct 

Report of success 
and failure 

Systems of Systems adds complexity 

Hand-offs between systems 
requires more than  

a plan shown by a schedule 
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Workshop Approach 

SPACER/Ice Breaker 
Principles 
Wall Workshop  
 (Activity Sequence) 
 
Interface Ranking 
Proactive Contingency Planning 
 
Floor Workshop  
 (Resource Constraints) 
 
SoS Storyboards 
 
Action Plans 

Capture Throughout Workshop: 
• Discussion Topics 
• Candidate Opportunities 
• Action Items 
 

Develop Into Action Plans 
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SPACER 

Safety 

Purpose 

Agenda 

Conduct 

Expectations 

Roles and Responsibilities 

“I hope today  
we are able to 
 ___________”  

“I hope today  
is not going to be 

_________” 

Expectations 
NOT 

Expectations 
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4 Corner Introductions 

Find the corner that best represents your response  
to the upcoming questions 

 
Introduce yourself to someone you don’t know 

If you know everyone,  
say hello to the person you see the least often 
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Wall: Activity Sequence 

Look for: 
Dependencies 
Duplications 
Gaps 
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Activity or Milestone  

WHY Activity Owner: _____ 

WHO  
  

WHAT (Current) 

To From 

Location: ______ 

CHANGES TO OPTIMIZE ACTIVITY FLOW 

Month 
# 

OUTPUT/DECISION (Current) 
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Interface Ranking Technique 

Rate familiarity of 2 entities being brought together 
Rate complexity of interface between the entities  

Academic 
Example of 
Attributes 
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1 Way 
Standards Compliant 

Non Real Time 

Interface Risk Assessment 

Compatibility Level 

1 2 3 4 5 6 7 

Complexity Level A 1A^ 2A 3A 4A 5A 6A 7A 

B *^ 2B 3B 4B 5B 6B 7B 

C *^ 2C 3C 4C 5C 6C 7C 

D *^ 2D 3D 4D 5D 6D 7D 

E *^ 2E 3E 4E 5E 6E 7E 

F *^ 2F! *! *! *! *! *! 

New Modified Existing Modified 
Complex 
2-Way 

Hard Real Time 
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Proactive Contingency Planning Matrix 
Uh-Oh Moment Impact if it 

happens 
Likelihood it 
may happen 

Work-
around 

A is late 
B is broken 
C is less mature than planned 
D has extra features 
E and F don’t recognize each other 

1. Brainstorm what could go wrong 
2. Use planning strategy displays to determine impact 
3. Use planning strategy displays and history to determine likelihood 
4. Determine if impact and/or likelihood would benefit from a work-around 
5. Describe work-around 
6. Assess work-around (reduces impact and/or reduces likelihood) 



13 NDIA Test and Evaluation Conference Tutorial March 2012 

Proactive Contingency Planning Matrix 

Uh-Oh Moment if __ Likelihood Impact Work-around 
A High High Define existing or identify new strategies to: 

a) Reduce likelihood and 
b) Reduce impact if it happens 

B Medium High Define existing or identify new strategies to: 
Reduce impact if it happens 
Consider strategy to reduce likelihood 

F High Low Define existing or identify new strategies to: 
Reduce likelihood 

C Low High Define existing or identify new strategy to: 
Reduce impact if it is happens 

D High Medium Define existing or identify new strategies to: 
Reduce likelihood 
Consider strategy to reduce impact 

E Medium Medium Consider strategies to 
a) Reduce likelihood and 
b) Reduce impact if it is happens 

G Low Medium None needed 
H Medium Low None needed 
I Low Low None needed 

Work-around needed if Impact or Likelihood is High  
• Make sure potential problems are being proactively addressed and included in rolling wave planning 
• Make sure real problems are being addressed (not problem from the last program) 
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Floor: Resource Constraints 

Arranged by: 
1. Builds 
2. Teams 
3. Location 

Look for: 
Cloning (overscheduled resources) 
Freeze-drying (underused resources) 

KEY: 
Milestone 
Team #1 
 Team #2 
Team #3 
Team #4 
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Handoff Criteria 
• Handoff Strategy from System to SoS 

– Detailed in Integration Storyboards 
– Focus on System -> SoS handoff necessary for integration objectives 
– System Storyboard Exit/SoS Storyboard Entrance Criteria defined by priority  

• Criteria defined by negotiations for set objectives 
– CRITICAL: must have for handoff 

• Mandatory show-stopper 
• SoS only to accept if directed by management 

– NECESSARY: will consider workarounds 
• SoS will consider workarounds to maintain program schedule  
• Notify management on impact to SoS cost and schedule 

– NEGOTIABLE: SoS can start without 
• SoS can live without it/start without it 
• Negligible impact (if any) to cost and schedule 

– OPTIONAL: Would make it easier for SoS 
• Nice to have to make integration easier 
• Could be opportunity to cost and schedule 

 
Day 1 
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Integration Storyboards 
1.1 Activity (# and Name) 
1.1.1 Summary 
1.1.2 Sequence 
1.1.3 Objective – Task 1 
 1.1.3.1 Known Issues 
 1.1.3.2 Expected Outcomes 
1.1.4. Objective – Task 2 

No. 

Title 

Summary of 
Purpose 

Summary of 
Tasks 

1.Task 1 
2.Task 2 

1.Sub Task 1 
2.Sub Task 2 

Entry Criteria CRITICAL: must have for handoff 
NECESSARY: will consider workarounds 
NEGOTIABLE: Integration can start without 
OPTIONAL: Would make it easier for Integration 

Resources 
Required 

Site:  
Equipment / Tools:  
People: 

Exit Criteria 

Notes 

ACTIVITY 1 – SEQUENCE DIAGRAM

Task 1

Task 3

Entry Criteria 
(Entry Event)

Resource
(eg. CRO)

Expected 
Outcome
eg. OQE

Task 4

Task 2

Task 5

Entry Criteria 
(Entry Event)

Exit Criteria 
(Handoff Event)

Exit Criteria 
(Handoff Event)

Activities are defined by hand-offs 
to different teams 

Entry Criteria is negotiated 
between teams 

Tasks are within an activity 
Objectives and expected outcomes 

are defined for each task 
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Discussion: Topic 

Issues 
Approach & 
Techniques 
Concerns 

Need to Do 
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Opportunity: Title 

Description 
Champion 

Team 

ACTION PLAN 
Activity Output Completion 

Date 
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Action: Title 

Explanation  
of 

Action 

  

Due Date   
What Does  

“Done”  
Look Like? 

  

Volunteer Recommend 
Assignee     
Validator 

Helper 
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Feedback 

Plus       Delta 
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