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CelerisSystems SM The Challenge- How Does T&E Ensure 
the Capability Required Will be Delivered

¾Required capability is defined at the onset

¾The SE process applies special tagging to help 
assess the requirements

¾Programs assign special interest areas to groups 
of requirements

¾The T&E community utilizes the TEMP to define 
their needs

ïPredict performance/ capability being delivered

ï Inform milestone events and decisions

¾ Programs are dynamic, TEMPS arenôt, so how do 
the T&E stakeholders maintain insight into what 
performance/ capability will be delivered

Event Based Planning (EBP) defines a method to track, 
assess & report the performance to be delivered



CelerisSystems SM Understanding What Capability is to be 
Delivered and When is Critical

¾ Simple stoplight charts are convenient for management, 
buté..

¾ What data and information does the technical community 
use to ensure accurate reporting/forecasting

¾ How much effort is required to track & report predictions

In todays complex systems and system of systems, automated tracking and 
predictions of key requirements is essential

Event1 Event2 Event3 Event4 Event5 Event6 Event7
XX/XX/XXXX/XX/XXXX/XX/XXXX/XX/XXXX/XX/XXXX/XX/XXXX/XX/XX

X.X.X KPP-1Key Parameter #1 ­ ­ ­

Y.Y.Y KPP-2Key Parameter #2 ¬ ­ ­

Z.Z.Z KPP-3Key Parameter #3 ® ¬ ­

A.A.A KSA-1Key Attribute #1 ­ ­ ¬

B.B.B KSA-2Key Attribute #2 ­ ­ ­

C.C.C KSA-3Key Attribute #3 ­ ® ­

KPP/KSA ID Performance measure

System KPP/KSA status

Stop light charts
When will the supporting key 
performance requirements 

be addressed

ÅHow is the margin managed
ÅHow much margin remains
ÅWhat is the projection that the key 

performance will be met 



CelerisSystems SM

Cont B Cont N

Segment A

Segment

1000s-10,000+ 
segment & I/F 
Rqmts each

SE&ISystem
Requirements

Top to Bottom Requirements Decomposition 
Critical to System Definition

System

AFCDD Requirements

º100-200 
requirements

Enterprise 1 Enterprise NEnterprise 2

Many 100s-
1000s of SYS & 

I/F Rqmts

Enterprise

Contractor

Segment NSegment B

Cont A

10-20k+ 
Cont & I/F 
rqmts each

One program has 411 CDD level requirements implemented in > 53,000 requirements 
over multiple effectivities

The requirements flow 
down should address the 

performance 
requirements, functional/ 

usage requirements 
(CONOPS), and test 

requirements
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Cont B Cont N

Segment A

Segment

SE&ISystem
Requirements

Specialty Tagging of Requirements From Top 
to Bottom Ensures HierarchicalUnderstanding 

System

AFCDD Requirements

º10-50 KPPs 
& KSAs

Enterprise 1 Enterprise NEnterprise 2

Enterprise

Contractor

Segment NSegment B

Cont A

TPMs Flowed 
down to the 

bottom

KPP/KSAs 
identified 
at the top

A program can have a few to 
> 50 different specialty tags 

with 100s- 1000s of 
associated requirements

Requirements are flowed from the top down, but verified from the bottom up
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Cont B Cont N

Segment A

Segment

SE&ISystem
Requirements

Specialty Tagging of Requirements Also 
Required to Support Cross System Evaluation

System

AFEnterprise 1 Enterprise NEnterprise 2

Enterprise

Contractor

Segment NSegment B

Cont A

Hierarchical 
flow down

Decision Support data 
and information may not 
be hierarchical, They cut 

across the system

The key to understanding the capability being delivered is to understand the 
requirements relationships

Decision 
Support 
needs



CelerisSystems SM
Understanding Key Requirements Goes 
Well Beyond KPPs, KSAs, and TPMs

hƴŜ ǇǊƻƎǊŀƳΩǎ ¢9at ƛƴŎƭǳŘŜǎ Ҕ пу ǘŀōƭŜǎ ǿƛǘƘ млф 
evaluation combinations addressing >3400 

requirements-
Very complex challenge to maintain insight, 

even more so in a dynamic environment

Requirements based parameter

Key Performance Parameters (KPP)

Key System Attributes (KSAs)

Additional Performance Parameters (APA)

Measures of Effectiveness (MOE)

Measures of Suitability (MOS)

System Technical Performance Measures (TPM)

Satellite Technical Performance Measures (TPM)

C2 system Technical Performance Measures (TPM)

Mission Planning Technical Performance Measures (TPM)

System Critical Technical parameters (CTP)

Satellite Critical Technical Parameters (CTP)

C2 system Critical Technical Parameters (CTP)

Mission Planning Critical Technical Parameters (CTP)

Decision support parameter
Critical Operational Issue (COI)

IOC/FOC Decisions

Evaluation framework decisions supported

Operational capability

Decision Support Questions (DSQ)

Developmental Evaluation Objectives (DEO)

Acquisition Decisions (AD)

Developmental Evaluation Framework- Cyber 

security (DEF) issues

Cyber technical capabilities

Evaluation activity categories

Development Test Objectives (DTO)

System capability decisions

System Capabilities (SC) 

Mission critical

Special interest area

Cyber/IA

Survivability

Reliability

Safety

Security

V&V type

Design verification

Acceptance verification

V&V status

Verification

Validation/ Risk reduction

Partially verified

Sys Funct Category

Performance

Reliability

Interoperability

Cybersecurity

Availability

Effectivity

Release

Epoc, phase, sprint

Baseline type

Technical baseline

Contract baseline

Hierarchical 
Requirements

Unique grouping 
of Requirements

Requirement type

Performance rqmt

Functional/ usage rqmt

Test rqmt

Unique grouping 
of Requirements
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Spec. Reqt Num Para Num Requirement Name VM cat1 TPM EA CHG 352 172 8 11 13 49 0 9 0 8 2 10 40 16 49 5 5 2 1 10 0 43 9 2 5 4 1 2

03) SS-SYS-800 SYS182 3.02.01.03.01 Earth Coverage SIS RMS URE - L1C, L2C, L1M, L2M, and L5 Analysis            Eff 30 1

03) SS-SYS-800 SYS184 3.02.01.03.02 Earth Coverage SIS RMS URE - C/A and P(Y) Analysis            Eff 30 1

03) SS-SYS-800 SYS190 3.02.01.03.04.01 Corrected Space Service Volume SIS RMS URE Analysis            Eff 30 0

03) SS-SYS-800 SYS194 3.02.01.03.05 SIS URE at 24 Hours Age of Data (AOD) - Earth Coverage (Excluding M-Code)Analysis            Eff 10 TPM(PNT-1) 2 P

03) SS-SYS-800 SYS196 3.02.01.03.05.02 SIS URE at 24 Hours AOD - Spot Beam Analysis            Eff 20 0

03) SS-SYS-800 SYS228 3.02.01.09.02.01 Lower Altitude Availability Analysis            Eff 35 0

03) SS-SYS-800 SYS204 3.02.01.05 SIS User Range Rate Error (URRE) Limit Analysis            Eff TBD 1 P

03) SS-SYS-800 SYS230 3.02.01.09.02.02 Higher Altitude Availability Analysis            Eff 35 0

03) SS-SYS-800 SYS280 3.02.02.01.05.03 Spot Beam Variable Power Level Step Size Test                Eff 20 0

03) SS-SYS-800 SYS293 3.02.02.03.04 Time to Adjust Spot Beam AOO Size Demo                Eff 30 0

03) SS-SYS-800 SYS250 3.02.01.14.01 SIS URE Performance During Transition Analysis            Eff 10 2

03) SS-SYS-800 SYS302 3.02.02.03.07 Impact of Spot Beam Signal Changes on Other Signals Analysis            Eff 20 0

03) SS-SYS-800 SYS381 3.02.03.03.04 Probability of Simultaneous MSI Demo                Eff 40 0

03) SS-SYS-800 SYS262 3.02.02.01.01 Spot Beam Power Capability: L1 Analysis            Eff 20 0

03) SS-SYS-800 SYS430 3.02.05.02.03 SIS User Range Acceleration Error (URAE) Analysis            Eff 10 2

03) SS-SYS-800 SYS468 3.02.06.08 Contingency Over the Air Rekey (OTAR) Transmit Time - GPS III ConstellationDemo                Eff 30 0

03) SS-SYS-800 SYS500 3.02.08.06 Calibration of Payloads Demo                Eff 10 1

03) SS-SYS-800 SYS514 3.02.09.03.01 Spot Beam Measured Parameters Test                Eff 20 0

03) SS-SYS-800 SYS574 3.02.11.02.03 GPS III Re-programmable Power for L1 and L2 Test                Eff TBD 4 P SYS574 SYS574 SYS574

03) SS-SYS-800 SYS609 3.02.11.04.01.04 Simultaneous AFSCN S-band Contacts Demo                Eff 10 3 SYS609 SYS609

03) SS-SYS-800 SYS267 3.02.02.01.03 Accuracy of Transmit Spot Beam Power Analysis            Eff 20 0

03) SS-SYS-800 SYS272 3.02.02.01.04.02 Minimum L2 Spot Beam Received Signal Strength Analysis            Eff 20 0

03) SS-SYS-800 SYS635 3.04.01 GPS III Automated Interfaces Demo                Eff TBD 1 P

03) SS-SYS-800 SYS276 3.02.02.01.05.01 Spot Beam Power Allocation Test                Eff 20 0

03) SS-SYS-800 SYS206 3.02.01.06 SIS User Range Acceleration Error (URAE) Limit Analysis            Eff 10 1

03) SS-SYS-800 SYS6492 3.02.01.08.01.01 Military Text Messaging Transmit Time - All SVs Demo                Eff TBD 4 P SYS6492 SYS6492 SYS6492

03) SS-SYS-800 SYS214 3.02.01.08.01 Military Text Messaging Transmit Time - Fully Connected SVs Demo                Eff 30 0

03) SS-SYS-800 SYS377 3.02.03.03.02 Integrity Assured URA Demo                Eff 40 1

03) SS-SYS-800 SYS239 3.02.01.12 Single GPS Time Reference Analysis            Eff 10 10 SYS239 SYS239 SYS239 SYS239 SYS239 SYS239 SYS239

03) SS-SYS-800 SYS6523 3.15.10 Interchangeability Analysis            Eff 10 2 SYS6523

03) SS-SYS-800 SYS365 3.02.03.01 Integrity Status Flag Demo                Eff 10 3

03) SS-SYS-800 SYS265 3.02.02.01.02 Spot Beam Power Capability: L2 Analysis            Eff 20 0

03) SS-SYS-800 SYS379 3.02.03.03.03 Probability of MSI from a Single SV Demo                Eff 40 1

LCS/LCC SV-01 Events

Test & Verification Execution Matrix (TVEM)

Control Segment Space Segment

Key SE information captured
ÅRqmt info
ÅPlanned Verification method (VCRM)
ÅSpecialty tagging- KPPs, KSAs, TPMs, 
Cyber/ IA, ilities, DEO, mission 
critical info, etc
ÅEffectivity

Correlation of Requirements to Events with 
Specialty Tagging Provides Critical Insight

aŀƴȅ мллΩǎ ǘƻ млллΩǎ ƻŦ ǎȅǎǘŜƳ ƭŜǾŜƭ 
requirements captured in the TVEM 

for first major milestone

The Test and Verification 
Evaluation Matrix (TVEM)  

correlates the requirements to the 
events

10s- 100s Events captured in the TVEM
ÅRisk reduction events, exercises & demos
ÅSegment events
ÅSystem/ enterprise events
ÅDT&E Events (if desired)
ÅOT events (if desired)

Key T&E Event info captured
ÅEvent unique ID
ÅEvent title
ÅResponsible org & engineer

Requirements 
allocated to events

Clear understanding of what 
is to be verified, validated, or 

assessed  in each event

SE

T&E

Time phased 
completion metrics 

provided to help define 
progress to plan

Event Based Planning (EBP) Ensures Compliance with DoDI5000.02

No of times the 
rqmt is addressed

No of rqmts 
addressed in an event

Formal verification

CDD
Spec

Sys
Spec

Seg
Spec

Seg
Spec

ICD
ICD

Seg
Spec PM(PMT-2)

KPPs, TPMs, Cyber/ 
IA,  ilities, etc 

tagged, tracked & 
reported

Unique tagging of 
KPP/TPMs helps ensure 
the capability required is 

delivered



CelerisSystems SM Tracking and Reporting of Key 
Parameters is Automated

Key 
requirements

Risk margin- outside 
sub- allocations

Plan, actual, & 
forecast dates

Events

KPP, KSA, or any other 
specialty tagging

ά²ƘŜƴέ 
Situational 
Awareness

ά/ŀǇŀōƛƭƛǘȅ ǘƻ ƳŜŜǘ  
ƪŜȅ ǊŜǉǳƛǊŜƳŜƴǘέ 

Situational Awareness

Key requirements % 
of allocated 

performance value

Events

Required, & 
actual capability

Within allocated 
Margin

Specialty Tagging through  Event 
Based Planning Enables tracking 

and reporting of all specialty areas
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Key Takeaway

¾This looks daunting, managing complex 
systems and system of systems is tough, buté.

¾This data and information is already being 
defined and managed by someone

ïMostl ikely just spread across multiple organizations/ 
tools

¾Event Based Planning 

ïBrings it together into a common database and 
evaluation framework

¾Application of COTs tools and desire to use EBP 
is all that is required



CelerisSystems SM Automated KPP/KSA Tracking and 
Reporting Summary

¾The TEMP helps to define what is needed

¾Specialty tagging of requirements helps to 
organize the data to be assessed

¾Application of Event Based Planning (EBP) 

ï Integrates the SE and T&E communities

ïUtilizes the program data for statusing/ reporting

ïCorrelates the data and information from across all of 
the specialty tagging 

ïEnables each stakeholder to get to the data/ 
information they need quickly and accurately

ïBrings the development, DT and OT communities into 
a common data base and assessment framework

¾Ensures compliance to DoDI 5000.2

EBP can be implemented as a COTS tool and implemented 
at the start of a program or while in execution


