THE MASTER BLUEPRINT
FOR DESIGN VERIFICATION

ARCHITECTING THE VERIFICATION
MASTER PLAN (VMP)
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The Hidden Costs of Late-Stage Discovery

Unverified requirements and misaligned resources e — |
Vague Definitions

create compounding project risks. L 5 Vague system requirements
- ‘ discovered too late to confidently
verify or test.
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Missing Testbeds

S Scrambling for specialized test

T equipment, tools, and setups that
were not budgeted or scheduled in
the work plan.
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Misaligned Expectations
<o | Disconnects between the

¥ development team and the client
regarding what constitutes a
successful system verification.
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Operational Reality: Operating With vs. Without a VMP

The VMP transforms a reactive testing environment into a proactive, predictable verification pipeline.

/1 : [— yZ_1 — )/

o — . 1[F = )

Ambiguous requirements L\ /J \.. 1 Gaps filtered early;
71| discovered during / ——=———p- ( TESTING every requirement has a —bv v

final testing. , ey e clear validation path. - 4 VALIDATION PATH

o e £ e eyl = |

r — \/(’ _ “ F V-O ﬂ

) o 0 =

Scrambling for test el M / / S ﬁﬂ Testbeds and tools € ooo I:D:‘ a 3 ﬁa‘/
equipment and 4 SCRAMBLING ---.. ¥ locked into the Contract .{é oooo a — [
specialized facilities. l o N Manager's work plan.

e X< ¥, Y@ ke WORK PLAN XE) i

= - _ "\ CLIENT MILESTONES 1| (I 5
Misaligned milestones \ @ > Total transparency and ~ O
and reactive expectation ’ ) Ve 7eea early alignment on the cueﬁl& DEV AUE;\IMENT
management. Jil == e X e > verification process. O O >

" J DEV MILESTONES | [ n

F— 2 = 1| |F : L

. : . e . A < : ~——— UPDATE PROTOCOL

Chaotic regression testing L\ E]_J:_(\q\ ¥ K/\'Q} Structured protocols to L4
when hardware/software ) < REGRESSION CHAOS 3 ® test firmware/software cuANGE>>>J.’}”{&%E>”> gﬁﬁ‘éw DEPWB
changes. (T XA A ‘\\:z A updates safely.

E rJ v \—® & — ﬁ h . AQ( B ﬁ

/4 \ A\

A NotebookLM




The Three Pillars of the Verification Strategy

The VMP serves three critical, interconnected functions that protect the project’s integrity.
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1. Requirement

2. Resource J. Client

™NJYTL Tl | Conductinga INJYT 1| | Identifying and ISJYT 1| | Sharing the
secondary pass . securing the verification roadmap
over system _ necessary tools, test | with the client as
requirements to identify | | equipment, and early as possible to
gaps or vague o | resources, integrating coordinate
definitions before : 1l them directly into the expectations and
testing begins. | ‘| project work plan. | build trust.
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The VMP as a Requirement Filter

Raw system requirements must be refined before they reach the testing phase.

Raw System Requirements

Vague definitions flagged
for immediate revision

The VMP Review Stage

Verification Matrix

A) NotebooklLM




The Activation Timeline: Maturing the Blueprint

The VMP is not written in a single day; it matures alongside system requirements.

Finalized
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(Baseline)
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(Working)

Document Matur

Low
Maturity
(Draft)
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Status: Initial Draft Phase

Action: Triggered when requirements are
known and the initial Verification/V&V Matrix
is established.

NN

r |
i |
[
Ll

SDR

(System Design Review)

Status: Mandatory Working Draft

Action: The absolute latest milestone to
have a structured, functional draft in
place.

(Preliminary Design Review)

Status: Finalized Baseline

Action: The document is fully defined,
locked, and integrated into the project'’s
execution plan.
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Project Start

PDR

Time/Milestones
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Project Execution
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Architectural Authority and Coordination

The Systems Engineer owns the VMP, but relies on a
coordinated network of experts to build it.

Test Engineering Lead

Input: Defines the testability
concept, Test Plan (STP),
and required testing

> .\environments.

hardcodes them into the
official project work plan.

Contract Manager ,

Input: Takes the derived FAS B SYStemS
activities and resource { R :

needs from the VMP and S 5 = Englneer

Role: Primary author

and owner of the VMP. Input: Aligns the verification

strategy with the actual
hardware and software
development cycles.
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Scaling the Blueprint: System of Systems

Verification is hierarchical; a master document governs dedicated subsystem plans.

Master System VMP

Written at the highest system level. Establishes
the overarching verification protocols.
Subsystem A Subsystem B
VMP VMP

The System of Systems Rule: Because complex projects operate as a
System of Systems, every distinct subsystem requires its own dedicated
VMP that rolls up into the master document.

Subsystem C
VMP
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Anatomy of the Document

The specific technical, logistical, and security protocols contained within the VMP.

b

Block 1: Testing
Mechanics

Defining test stages (T1-
Tn) and mapping
requirements to stages.
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Block 2: Operational

Block 3: Security &

Setup Fault Management
e | N |
Defining test equipment, S Integrating protocols for
required resources, — general security,
success conditions, and //' information security, and
// testing timelines. / fault management.
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The Verification Pipeline: Sequencing T1 to Tn

Structuring the chronological journey of requirement testing.

(e.g., Acceptance Test (e.g., Flight Tests /

Procedure - ATP) (€.9., Client Integration) Field Trials)

Data Drop: Verifies 'M' N Data Drop: Verifies 'M’ N Data Drop: Verifies ‘M’ final R
designated requirements. designated integration operational requirements.
requirements.
— —>
Resource Setup: Lists Resource Setup: Lists Resource Setup: Lists range
necessary lab equipment and facility access and client-side logistics, telemetry, and final
baseline conditions. J/ setup constraints. . success criteria. V.
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The Regression Loop: Managing System Updates

The VMP dictates how to re-verify systems when hardware, software, or firmware changes

OCCuUT.

known, stable state.

(J System returns to a

i

A change is introduced
to the system. J

-

Targeted Re-testing A

full-system re-verification.

Executing specific tests J
rather than chaotic, j

.

N

VMP Regression
Protocol Triggered

specific previously verified

requirements might be

The plan identifies which L
' ted.
impacte )
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The Verification Ecosystem

The complete lifecycle of design verification, governed by the VMP.

The Source ? The Filter | Execution

Raw = Systems Engineer VMP Maturation T1-Tn Testing
Requirements & g (Coordinates with Cycle e 7 Stages &
Project Contract : Test/Dev leads) , (SRR -> SDR -> PDR) Validated Results
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