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The material contained in this document is provided in confidence, for the sole’purfose of the evaluation of an' thivestmentiniEertification.Center Canadathrough the Flight Test Centre of
Excellence or part thereof by recipient. Distribution is restricted to individuals performing sufch attevaluation, and distri bution to'other personnel requires the express written consent from
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Marinvent Background

Privately-held Canadian
Corp.

Two distinct revenue
streams serving two
different sets of
customers

Stellar track record of
o success (Many

awards)

CGP and AS9100
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CORPORATION

Organically funded business
since 1983

Research and Development,
IP generation and IP
exploitation

Certification-related services
of all kinds.

+50 successful certification
programs with TCCA and
FAA

7= INNOVATION
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Management Team

DR. JOHN MARIS MR. PHIL COLE MR. SAM GRAINGER

President & Owner Vice President Business Vice President Operations
' Development '




Awards

Canadian American Business Achievement Award

Awarded for leading a joint enterprise demonstrating strong business
growth, remarkable innovation, noteworthy contributions to local
communities and the capacity to provide their partners with a global
advantage

Canadian Aeronautics & Space Institute: Trans Canada (McKee)
Trophy

Canada’s oldest and most prestigious aeronautical trophy awarded to
Marinvent for the Canadian whose achievements were most outstanding

in promoting aviation in Canada
Aviation Week & Space Technology Laureate

Awarded for “..helping to transition from paper in the cockpit to a digital
flight deck.”

Canadian Business Aviation Association Industry Award
Outstanding contribution to aviation

Aerospace Association of Quebec (AQA) Prix de I'Entreprise
Aerospace company of the year

Canadian Business Aviation Association Industry Award
Awarded for the safety gains achieved through human factors
enhancements, systems engineering and flight test services.

Create the Future Award
APM product winner
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New Zealand Ministry of Defense Award of Excellence to Industry
Marinvent singled out as one of the two most valuable contractors from
a pool of more than 800 contractors for contributions to C-130 LEP and
P-3K capital programs

AIAC James C Floyd Award
Aerospace company of the year

C2-MTL Annual Aerospace Award

Marinvent's work on unmanned aerial systems flight test and evaluation
with its Piaggio Avanti project singled out as aerospace innovation of
the year

NASA
Small Business Subcontractor of the Year (TASAR)

NASA
LaRC 2014 Group Achievement Award

Canadian Defense Executive of the Year
Dr. John Maris

Canadian Aviation Hall of Fame
Dr. Maris Inducted

Canadian Defense Review
Canadian Top 50 Defense Companies 2015 - 2020



Need for Synthesis®
Tools Suite

Ever increasing complexity of projects with external
regulations / requirements / acceptance criteria -
COMPLIANCE

» Constantly changing

» Currently Ad-Hoc tools

* Not integrated

» Lots of paper

« Difficult to status, manage, predict,
optimize

» Almost impossible to re-use data

)(
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Project Iife cycle PROJECT WORKFLOW

Business Requirements

e e |[ :] [Verification & Validation ]
Performance Requirements il Reqmremel'lts
?afe:y Requirements Start / Evolve l
. . P i \ 4 i )
= Value increases over time / N (—
= Link Teams / Information Build LA )
. . . 3 Project Reqmrmgnts Execute Complete?
= Unifies distributed teams History | = (To Do List)
. Prior
(Supply chaln) Projects
= Built for working level \ J ) ¥ ==
= Provides transparency to ‘“—,.—-"” Means of |cusomizave Reports
) 4 Compliance
Management fiosouces ] — P (Generated)
= Optimizes execution / (Roles& ¥ —% I l
= Out-of-box functionality — =
= "What if" capability p Tppo®, i End
. . / / et (Learning)
= Standardization /Check List/ e I
{ 23 Test Cards
E.g. DO-178, DO-254 Setines




Definitions

Product — the end result of a project (a flight release, new release of PoH / aircraft
operations with new gear, “certification” of hardware, software, etc.)

Test environment / equipment, such as an aircraft, simulator, test rig / harness,
test bench, etc.

Users — who is involved on a project (stakeholders, QTP, FTE, FTA, etc.)

Suppliers — groups of users from different units, companies, stakeholders, who
need might need IP separation, of organization

Test parameters — used to build simple and complex test plans and test cases



Building a Project — Starting Out (big picture)

A project manager (or user with appropriate permissions) creates a new project when a contract is
received and assigns users

The project manager creates at least one product and test environment for the project

The project starts with the creation of a requirements document, consisting of contract requirements,
which is then reviewed and approved in Synthesis

A second requirements document is then created which comprises the estimate (schedule cost, etc.),
which is also reviewed and approved in Synthesis

The object of the project is to demonstrate compliance with these two, and any other requirements
documents



Products

Versioned - minor & major changes tracked
(automatic CM)

Describes a goal / target in a project
All project data attached to a product it belongs to

Changes to a product can drive changes in
documents

— for example, a major change in a product can force related
documents to be revised and re-approved.

Modify Product

Is this change minor or major?
(Help me decide)

A minor change won't have any effect on existing documentation or projects, but a major change will.
Only certain fields are modifiable for a minor change, but all fields can be changed for a major change.
Choose what type of modification you are making, and update the fields as desired.

o Minor - a change that will not impact associated documents or artifacts.
Major - a change that will impact associated documents or artifacts.

Test Environment Data
Name

Version: 1 last updated by An Author on 2016-08-04 08:36

Description
Test

Part number

Sacive (a deactivated environment may not be selected in new or modified documents)
Documents currently using this product

Functional requirements NC-0.1 (Draft)
Test plan demo NC-0.1 (Draft)

Project regs NC-1.1 (Draft)

190 test - config items NC-0.1 (Draft)
Software tests - functional NC-2.0 (Release)

Modify Cancel



Test Environment

Versioned - minor & major changes tracked (automatic
CM)

Describes a test environment, such as an aircraft, sim,
bench, desktop PC (anywhere a test needs to take
place)

All project test plan data (tests) are attached to a target
test environment testing will occur in (e.g.: target
aircraft, system, etc.)

Changes to a test environment can drive changes in
documents

— for example, a major change in an environment can force related
documents to be revised and re-approved to ensure they are still
applicable and correct for any changes made to the test
environment.

Modify A Test Environment

Is this change minor or major?
(Help me decide)

A minor change won't have any effect on existing documentation or projects, but a major change will.
Only certain fields are modifiable for a minor change, but all fields can be changed for a major change.

Choose what type of modification you are making, and update the fields as desired.

© minor-a change that will not impact associated documents or artifacts.
Major - a change that will impact associated documents or artifacts.

Test Environment Data
Name

Version: 1 last updated by John Maris AP001 on 2019-10-24 20:45

Description

Type
Type of data parameters
N/A

Actlve (a deactivated environment may not be selected in new or modified documents)

Projects currently using this test environment
PAL200 - PAL DFO King Air B200 Upgrade (3 documents)

Modify

Cancel



Users / Suppliers

Build-in basic roles — author, reviewer, approver,
observer, project manager, etc.

Includes approval for differing safety / risk levels
in tests (no risk, low, medium, high, very high)

Supports integration with LDAP, MS
ActiveDirectory back-ends or database users




Modify Test Parameter »

Group:

*Parameter:

Test Parameter
Unit: | (kts) v
value Type: @ Numeric/String

Enumerated
Describes an input or output for a test Detatit spacil | Defouit X
Limitations:
Min: o Max: 260
Configured for a project Moy Test iameter
Value Group:
New Value *Parameter:
Ensures consistency across all tests and between =~ Description:
test plan authors i Va (182 KCAS) unit: | None =
Ve Value Type: Numeric/String
vd © Enumerated
Vef
Can be any type of data with formatting and sl
optional minimum and maximum limits ox =
Opt
Can define conditions for a test, and/or data to be e
collected / recorded when executing a test
Test-flight

...........

Configurable field from free-form entry, to restricted
“pick” list

OK Cancel @ Deactivate



Building a Project — Next Steps

All Synthesis projects are requirements driven

Requirements can be anything that needs to be achieved, from contract requirements, functional,
constraints, etc.

Either the project manager can create documents and assign them to users, or individual users with
author permissions can create documents

Documents can also be general reports, memos, analysis documents and so on.



Documents

Hierarchical, data-driven, documents (outlined
numbering)

Allows engineers to enter the data, and not worry
about the layout

Auto-generated indexes, headers, footers (including
security markings, e.g.: built-in Top Secret, Secret,
Protected, ITAR/Controlled Goods Restricted,
Unclassified, and customizable)

Automatic draft watermarks

Revision history and automatic configuration
manage and history

PDF output
Built-in dictionary (no data sent offsite)

Confidential proprietary informatien, not for disclosure without prior written consent.

Test - System software requirements

190-123, NC-1.0
Page 2of 4

1. Introduction

Requirements

Software Guidlines - DO-178B

The software process shall meet DO-178B abjectives.

QMSs AS3100

The software planning, design, development, and verification shall follow A59100 processes and procedures as per quality manual QM-

001.

2. System overview
The control software system in general is comprised of the following elements:
1. Control inputs

2. Expert systems processing
3. Control outputs

The following diagram shows the system in general terms.

Stiction

Digital
Controller Amplifier

Set Point PIDz PWM

Process
Variable

Sl




Documents

Live change tracking, including
outdated requirements and
requirements with outdated parents

Modification / differencing of all
document data, such as section
text, requirements, test points

Search for any text in any data
(requirement, CAR/FAR, sections,
test points, etc.)

343 Document
Review and Approvals
Header
33 Procedures
Pitot-static boom structural clearance [L)
%23 1323 Airspeed Indicating System (Flight) [L]

£23.1323 Airspeed Indicating System (Ground) [L]
1:23.51 Takeoff {25.105, 25.105(d), CAR 3 84] [L]

FAR 135 App A 5(c). Accelerate-stop distance [L]
+*SFAR 41C: 25 111 Takeoff path [also 135 Appendix (£
SFAR 41C: 25.113(a) Takeoff distance and Takeoff rut

sHalf-Flap O Takeoff Handling Evaluation [L]
+23.65 Takeoff Climb (AEO)[CAR 3.85(aj] [L]

<FAR 135 Appendix A (6)(b). Takeoif Climb; One-engin
SFAR 41C: 25.115 Takeolf fiight path [135 Appendix A

23.75 Landing [CAR 3.86] [L]

23,77 Balked landing [25.119, 135 Appendix A, CAR &

23.143 Control and Maneuverability general [L]

23.145 Longitudinal control [CAR 103(a)(c)). 110(a)(b}
23.147 Directional and lateral control [CAR 3.109(a)(c,

+23.149 Minimum control speed [M]
23.161 Trim [135A, CAR 3.112] [L]
23.171 Stability general [L]

£23.173 Static fongitudinal stability [135 Appendix A, C+
#:23.175 Demonstration of static longitudinal stabifity [C.
23.175 Climb static longitudinal stability [135 Appendi
+23.175 Cruise static longitudinal stability [135 Appendi
23.175 Approach and Landing static longitudinal stabil

+23 181 Dynamic longitudinal stability [L]
23 49 Stalling speed [CAR 3.82] [L]

23201 Stall demonstration [L]
23.203 Stall characteristics [L]
23 205 One-engine inoperative stalls [M]
23.207 Stall warning (135 Appendix A] [L]
SFAR 41C: 25.1533(d) Operating limitations [L]
Compliance: FAR 23.1 - Applicability [L]
Compliance: FAR 23.3 - Airplane categories [L]
Compliance: FAR 23.21 - Proof of compiiance [L]

Compiiance: FAR 23.23 - Load distribution limits [L]

Compilance: FAR 23.25 - Weight limits [L]

Compliance: FAR 23.29 - Empty weight and correspor

C FAR 2331 -

baliast [L]

Compiiance: FAR 23.33 - Propeller speed and pitch lin
general [L]

Ce FAR 23.45 - Perfo
Compliance: FAR 23.49 - Stalling speed [L]
Compliance: FAR 23.51 - Takeoff [L]

Compliance: FAR 23.65 - Climb: all engines operating
Compliance: FAR 23,67 - Climb: one engine inoperati

Compliance: FAR 23.75 - Landing [L]
Compliance: FAR 23.77 - Balked landing [L]

Compliance: FAR 23.141 - Flight characteristics gener
Compiliance: FAR 23.143 - Control and Maneuverabilit
/ controf [L]
and lateral cont.
Compliance: FAR 23.149 - Minimum control speed [L]
Famnliance: FAR 33 181 . Armhatic mansiers: NiA

Ce FAR 23.145-L i
Ce FAR 23.147 - Dir

Procedure Title

Test procedure 002: 23.1323 Airspeed Indicating System (Flight)

Test Procedure Definition
Test Blocks

stabilize;

speed, and wind velocity;
4. Tum 120 degrees either direction;
7. Autain the next test condition;

9. Repeat with the gear down.

1. Establish and record the desired aircraft configuration;
2. Stabilize in steady level flight at the desired test speed; allow 10 seconds for GPS ground track ar

8. Repeat Steps (1 - 9) until the test matrix has been completed;

The following procedure must be completed in calm conditions with a stable wind-field, as follows:

3. When all parameters are stabilized, concurrently record the IAS, pressure altitude (29.92 set), OA

5. Allow the GPS ground track and ground speed to stabilize and record the new ground track, grout
6. Tum 120 degrees to complete the triangle and record the third set of data;

NOTE: According to the guidance in AC 23-8C, variations in altitude (up to 100 feet) are much prefere
from the initial value. A one knot change in indicated airspeed will cause at least a one knot change in
altitude only causes on the order of 1/2 of 1 percent change in the density ratio, 0.

Test rest
KIAS Alt Gear |  Flaps
Test# Name (CcK o 3¢
KIAS () None %)
PEC (Flight) - Gear | 1.1Vs1-175 " 172 (180
001 P KIAS For smooth air| Up KIAS) Not sel
]
PEC (Flight) - Gear | 1.1Vs1-175 . 1/2 (180
2 | Down KIAS Eoncmorhal| en KIAS) Lenen

0 0 0 0 D 0D 6 G

Hazard Identification
Risk Reduction Method
Test Procedure Comments

AC 23-8C Appendix 9
3. GPS Method

a. Test Conditions.

(1) Air Quality. The air should be as smooth as possible with a minimum of turbulence. The wind veloci

for this method to give correct results.

(2) Weight and C.G. Same as the speed course method.

(3) Altitude. The altitude is not critical, but it should be chosen where the air is smooth and the winds a

(4) Speed Range. Any speed at which the aircraft can be stabilized in level flight (see Figure A9 2).

(5) Runs . Three runs per airspeed are required to calculate one true airspeed. The three runs must be

speed and altitude on different headings. The headings should be 60 to 120 degrees apart.

Pass-Fail Criteria

Requirements

Q X

Changes Summary )

Search

rch Res

Procedure : Pitot-static boom structural
clearance

Procedure Title Modified

1323 Alrsp ing System

Pr 123
(Flight) [New

Procedure : 23.1323 Airspeed Indicating System
(Ground)

Procedure Title

Test Point Title &

Test Point Values

Modified

Test Point Input Parameters Mo
Test Point Title  Modificd

Test Point Values Modifiec
Test Point Input Parameters Modified

Procedure Test Block Pre-text Modifie

Test Parameters Modif

Procedure : 23.51 Takeoff [25.105, 25.105(d), CAR
3.84] Moved

Procedure : FAR 135 App A 5(c). Accelerate-stop
distance

Procedure Test Block Pre-text Modified

Procedure : SFAR 41C: 25.111 Takeoff path [also
135 Appendix (A)(5)(e)] Moved

Procedure : SFAR 41C: 25.113(a) Takeoff
distance and Takeoff run

Procedure Test Block Pre-text Modified

Procedure : Half-Flap OEI Takeoff Handling
Evaluation |New

Procedure : 23.65 Takeoff Climb (AEO)[CAR
3.85(a)]

Procedure Tite M




Requirements

» Hierarchical requirements with configurable
levels (default levels in order are Contract,
Regulatory, System, Subsystem, Design)

« Parent-child relationships between levels

» Support for CSV import

+ CAR/FAR regulatory fields (fully searchable)
» Configuration managed and versioned

« Labeling (safety, functional, constraint, etc.)

Modify requirement

D 1212411  Last updated 2020-09-15 14:29 by An Author

Level System

Class Functional v|

Type ﬁ| |
parent [121123.1] TSO-C4c Change parent View parent

Header

Navigational - waypoint

Content
B & @ Q4 E
A-B-|/B I US % x L || = e w2 =2 BH=Q
The systerais Modify requirement
ons
D 1212411  Last updated 2020-09-15 14:29 by An Author
Level System
S Class Functional
e rerEments s e o
Type None v
Parent [121123.1) TSO-C4c Change parent View parent
Select Parent Requirement
@Header
Content | epor Search Text Q Use Double Click 1o view requirement 1-2 of 2 requirements ¢
Car/Far
D
¥ Filter By Document
- | x
Project regs (190-SYSREQ)
Level Updated Type Class

, System software requirements (190-123)
SUCH

T2112

121124.1 TS0-C2d Reguiatory 09.07.2020 None None

Remove Current Parent  Close




Document Life-Cycle

All documents share the same life-cycle

A document by the author, or an author is assigned
(and can be re-assigned any time) by someone else

Content is written (memo, analysis, requirements,
tests, etc.)

Users are assigned for review or approval

Reviews can occur as many times as necessary (or not
at all),

Approval is required to release a document and allow
its data to be linked to other data in Synthesis




Documents Life-Cycle

Changes made to documents must be justified by <52 g
the document author, so reviewers know the

scope and context of the changes

Any changed data can be compared to its
previous version

§| Document Search fi Home (=)™ (J]Show Previous Version 23 Comment Summary View
IAS Widget Operations Design SSRD NC Version NC-1.2 In Approval
=15 Document
Review and Approvals
Header
=1 Gontents
1. Introduction

Changes made
= Sectlion content
= Requirements modified

3 2 Operations Requirsments j’us“f'ca“"“ of Changes ‘
= 2.7. Display Functionality Added the source of the calculation for the size of the widget text.
2.1.1. Databus

e = 2.1.2 Text Size
= 22 Day Night Operations
2.2.1. Daytime Colorset
Show Difference

§ Comments

Requirements

pilots eye perspective, from 3 feet away. This computes as 0.57 inches.

The widget display shall display text to be 0.57 inches high

Show Difference

i Text Comparison

Deleted Text Inserted Text Changed Text

Previous version:

These are the day and night time design requirements

Current version:

Approver

Sign OFf

Approving

These are ihe 1AS Widget sizing design requiremenis, The size is defermined by computing the size {o be 8 minimum of 1 arc-second displacement from the

These are the |1AS Widget day and night time design regquirements



Documents Review / Approval

& Comments (1}

Notification is automatically sent for users Cifc o enter comment

assigned to review or approve NE. o R
| agree with the change. BEoEEE!

Comments are managed, captured, and
dispositioned inline

@Ducument Search E;?Home @' U Show Previous Version (2 Comment Summary View Reviewer Sign OFf
IAS Widget Operations Design SSRD NC Version NC-1.1 In Review Reviewing

1= Document

Modifications and comments are shownto ==

5o Approvais and ST I
allow other users to understand what has s 1 . _
= 2. Operations Requirements Name Supplier Status | Revert
Ch a n g ed a n d Oth e r u Se r Co m m e nts = 2";’;31'“';“ tF“D"m;a“"C Author Widgets R Us Review in progress
212 -;E [aq-us ‘(:w G m)j Reviewer Wid Review completed on 2018-06-11
2 Text Size (New Commen gets R Us Reviens

= 2.2 Day Night Operaticns (New Comms
2.21. Daytime Colorset
2.2.2. Nightfime Colorset
Revision Record

Minor editorial changes



Building a Project — Verification

Test plans (which are also documents) need to be created to define test procedures
Each requirement specified must be tested

Synthesis considers a requirement to be completed when all requirements and tests linked to it have been
passed

When all requirements in a project are complete, the project is complete
The simplest project may have requirements, which are linked to a single test which is then passed.

More complex projects can have multiple levels of requirements, linked together, and linked to tests



Test Plans

Template-based test plans

Test procedure templates with definition, hazard
identification & mitigation, pass fail criteria, link to
requirement

Test points can be manipulated quickly by an author to
construct simple (pass/fail) to very complex tests with
multiple configurations, conditions, and recorded data.

Risk level and mitigations is carried with the test point
to ensure safety throughout

Procedure Title
Test procedure 027: 23.201 Stall demonstration

Test Procedure Definition

The test objectives is to confirm that there are no significant gear effects on the published 12 flap stall speeds

Test Blocks

Wings-level stall procedure
This test shouid be conducted at minimum of 5000 feet AGL in [SEIFNETERES

1. Record aircraft weight, OAT, and pressure altitude (29.927);

2. Determine the predicted Y%-flap stall speed and 1.2 Vs for the current weight;
3. ENG Auto Ignition — ARM;

4. SAS Clutch or Servo Switch — ON;

5. SAS Fault Light — OFF;

6. Gear — Up;

7. Flaps — % (below 180 KIAS);

8. Propeliers - Full Increase;

9. Power levers — Flight idle;

11. Adjust the pitch input to achieve a 1 kt/sec airspeed bleed rate;
12. Initiate the AFM stall recovery at the first of the following events:

1. The stick pusher fires;

2. The predicted stall speed is achieved, even if the stick pusher has not activated.
3. An uncontrollable downward pitching motion occurs;

4. The elevator control reaches the aft stop.

at 16,000 Ib);

15. Repeat the steps (8 — 12) two more times;
16. If the results vary by more than 2 knots, repeat steps (8 — 12) three more times;
17. Repeat the entire procedure with the Gear Down and Y:-flaps.

10. Trim for 1.5 Vs (approx. 141 KIAS at 16,000 Ib). Do not readjust the trim after this step;

13. Recover from the stall in the manner specified by the Flight Manual, but do not add power until 1.2 V; (approximately 113 KIAS|

14. Record the time, stall wamning IAS, stick pusher IAS, loss of altitude, and any wing drop encountered in the stall between the|
altitude at which the airplane pitched down and the altitude at which horizontal flight was regained;

) I 3l el o ] Bl
001 |Half-flap Stall Gear DN| 5000 15Vs1 Flight Idie 100 0 1/2 (180 KIAS) [ DN Not set
D O D D D

002 [Hall-flap Stall Gear UP] 5000 | 15Vs1 | Flightide | 100 [ 0 [12(180KIAS)[ Up Not set
s O D D D

003 [Halt-flap Stall Gear DN| 5000 | 15Vs1 | Flightldle | 100 | 0 | 1/2(180KIAS)| DN Not set
) 0 D T

004 [Halt-fiap Stall Gear UP[ 5000 | 15Vs1 | Fiigniidie [ 100 [ 0 [12(180KIAS)[ Up Not set

T €D CIETD CITD D

Hazard Identification
1. Loss of control

2. Overstress

3.CFIT

4. Personal injury

Risk Reduction Method

1. Minimum entry altitude 7,000 ft agl

2. Engine ignitions ON

3. Clear differentiation between PF and PM (Test Director) duties
4, Operating TCAS

5. Operating EGPWS

Risk Assessment Level: Low



Test Cards

All tests defined in a test plan are
tested on a test card

Test cards allow on-the-fly
batches of tests to be run (e.g.: A
flight test, bench test, “desktop”
testing)

Test cards auto-filter by test
environment and product, and
only offer users test points that
can be tested together in the
same environment

Test points can also be filtered by
any test parameter value

&= Add
=p Remove
|4 Remove passed tests
izl Save & Return

2 Discard & Return

=-| Hide Advanced Filter

No document filter
applied

Filter
Active Test Docs by Date

® No date filter From :
Last 2 weeks To-:
Between dates ’

Document Properties
Keyword (Test Doc
Name/Title):

ATA Chapter: All

Test Point Properties

Test Param: |AFCS Coupled | Add

AFCS Coupled
Direction
GEAR

GND SPLRS
IAS

WT

Apply fiiter

Released Test Documents for Project: 190 - Test, Test Environment: 10002(2)
[42.1]

=) £ Test Documents (2 of 2 TDS documents)
= 4] Project tests Ver. NC-2.0 Product: Test (2 procedure(s))
& [_] Proc General tests (1 test block(s))
=43 Proc More general tests (1 test block(s))
=<7 Block 1 (1 of 1 test point(s))
_:EI Second general point 001
=47 Software tests - functional Ver. NC-2.0 Product: Test (2 procedure(s))
=143 Proc proc 1 (1 test block(s))
=) Block 1 (2 of 2 test point(s))
=] PR9278B81-TP2 002 AFCS Coupled="Opt’ Direction="Opt' IAS="Opt'
_:j PR9278B1-TP3 003 AFCS Coupled="Opt’ Direction="Opt’ IAS="Opt’
v # [_] Proc Copy of - proc 1

Reset



Test Cards

Test cards can be completed in PDF forms on
a laptop or tablet

Completed test card PDFs can be uploaded,
and Synthesis will automatically extract test
data and statuses and add the PDF to the test
card

Test status can be also be completed in
Synthesis directly

Test results are shown directly in test plans as
they are completed, including snags and test
plan report details

# (Seq.) Name AFCS Coupled Directlon IAS Status
001 PR9278B1-TP1 Opt Right 500 Exec: Pass
Time: 2020-09-15 14:17:12.0 Executlon Time: Start: 00:45:00 End: 00:50:00
Direction  1AS
Data Comment:
Result Comment:
Sk
Sighal B
Cenlrolles
St Point ?:ﬁ;fl:
See above image for details.
# (Seq.) Name AFCS Coupled Direction 1AS Status
002 PR9278B1-TP2 Opt Opt Opt Not Exec
AFCS Coupled Direction 1AS
New test data:
Start time End time

Collected data
AFCS Coupled

Direction

IAS

Set status now?

Result

Comment




Tracking Progress

The main source of tracking data in Resurements vce epers

S th . . th ] t t t Project: 190 - Test 2 0 of 13 requirement(s) satisfied (0.0% coverage/satisfied)

yn eS I S I S e p rOJ e C S a u S p a g e Req. level: | System ¥ e ments with Ino ;:ér;plzance artifacts | e
Id Requirement Header Document State Compliance Artifact(s)
[121126.1] Software Guidlines - DO-1788 System software requirements NC 1.0 20.. El Not Satisfied None

Th i S a | | OWS u Se rS to See [121127.1] Sec. 23.1 23-6 Applicability. Statement Maris QTP Yes... System software requirements NC 1.020... [ ot Satisfied Mone
[121128.1] Sec. 23.3 23-6 Airplane categories. Statement Maris... System software requirements NC 1.0.20. El Not Satisfied None

re q u i re m e n tS , Wh at e a Ch [121129.1] Sec. 23.21 23-6 Proof of compliance. Flight Test Maris... System software requirements NC 1.0 20... B4 not Satisfied Naone

. . . [121130.1} Sec. 23.21 23-6 Proof of compliance. Analysis Sadek... System software requirements NC 1.0 20.. E Mot Satisfied None

req u I re m e nt IS I I n ked to [121131.1] Sec. 23.23 23-6 Load distribution limits. Flight Test ... tem software requirements NC 1.0 20.. MNone
[121132.1] Sec. 23.25 23-6 Weight limits. Test Maris QTP Yes ... System software requirements NC 1.0 20.. None
[121133.1] Sec. 23.29 23-6 Empty weight and corresponding center of... System software requirements NC 1.0 20.. 'X} Not Satisfied None

[121134.1] Sec. 23.31 23-6 Removable ballast. Inspection,... System software requirements NC 1.0 20.. Mot Satisfied None

Th e re po rt Ca n be u Sed to n avig ate [121179.1] QMS AS9100 System software requirements NC 1.0 20.. ﬁ Not Satisfied None

to re q u i re m e n tS a n d test [121180.1] Func - User input - Stick System software requirements NC 1.0 20.. Mot Satisfied Te.st Dsun::';r;:nlg;)s: e
‘roc 1 [13] - B incomplete

d O Cu l I l e n tatl O n {121181.1] Func - User input - Directional output System software requirements NC 1.0 20...  [%] not Sarisfied  Test Document(s):

« Software tests - functional NC 2 0 with Procedure(s):
proc 1 [1/3] - Incomp

[121182.1} Func - User Input - Directional output format System software requirements NC 1.0 20.. E Mot Satisfied Test Document(s):
« Software tests - functional NC 2.0 with Procedure(s):

Copy of - proc 1 [0V3] - ij Incomplete

¥ Generate PDF report| | View requirement | | Summary chant | |[17] Create MS Project| | () Sync status with DODRS Close




Tracking Progress (cont’d)

* “0 of 13 requirements coverage/satisfied ...” - How many of
the total number of requirements has been satisfied by
having all related tests completed for it.

+ “3incomplete requirements” — number of requirements that

completed (e.g.: testing not complete)

*  “10 requirements with no compliance artifacts” — the number
of requirements which do not have any link to either a
requirement or a test/test procedure.

* Left hand column is the requirement number, and version
(number.version), then header (clicking on the requirement
shows the trace dialog )

* Middle column shows the document the requirement is
contained in, clicking the link will navigate to that document

» Last column shows any child requirements, and/or tests
linked to the requirement. Clicking on the links will navigate
to the requirement or test document

Requirements tr

Project:

[121126.1]
[121127
[121128.1]
[121129.1]
[121130.1]
[121131.1]
[121132.1]
[121133.1]
[121134 1]
[121179.9]

[121180.1]

[121181.1]

[121182.1]

ace reports

190 - Test v 0 of 13 requirement|

have some data associated, but the data has not been /..,//’

Software s - DO-1788

ec. 23.1 236 Applicability. Statement Maris QTP Yes..

ec. 23.3 23.6 Airplane categories. Statement Maris...

ec. 23.23 23-6 Load distribution limits. Flight Test ..

ec. 23.25 23-6 Weight limits. Test Maris QTP Yes ...

10 requirements wit

ec. 23.21 23-6 Proof of compliance. Flight Test Maris...

ec. 23.21 23-6 Proof of compliance. Analysis Sadek...

fied (0.0% coverage/satisfied)

liance artifacts

[ T S " S

ec. 23.31 23-6 Removable ballast. Inspection, ...

QMS AS9100

Func - User input - Stick

Func - User input - Directional output

Func - User Input - Directional output format

] Generate PDF report| | View requirement | | Summary chart | |77 Create MS Project| | () Syne status with DOORS |

ec. 23.29 23-6 Empty weight and center o

System software requirements NC1.020... B

0.0%

Compliance Artifact(s)

System software requirements NC1.020...  [X] Not Satisfied Test Do

‘System software requirements NC 1.0 20

ictional NC 2.0 with
nplete

ctional NC 2.0 with

complete

- functional NC 2.0 with Procedurefs):
1[0

3]- & incomplete

Close:




Reporting

* Any requirement can be clicked on in the

project status, document (requirement or test

plan), and test card to see its status

« Compliance data is also available (tests and
other requirements)

« Versioning and history of the requirement is
also listed

« This also allows what-if analysis: If | modify
this requirement, what is the impact?

Versians

Parent-Child Trace

4 Reguiatory [JERAREERY]

Project regs NC-1.0

System software requirements NC-1.0

Parent-Child Trace

4 Regulatory Eabshezbi]

Project regs NC-1.0

S [121180.1)

System software requirements NC-1.0

Versions

Requirement Content Tests and Compliance

This tool helps you track the parent-child relationship of a requirement,
including all of it's previous versions. The current version of the
requirement is highlighted in green. Select a version of a requirement fo
see it's content or the content of any of it's relatives.

1D: 121180.1

Level: System

Enabled: Yes

Status: Review Required

Type: None

Parent 121123.1 : TSO-C4c : The system shall meet TSO-C4c for Bank and P...
Header

Func - User input - Stick

Content

The software shall read directional user input from control stick 1 per CTRL-API-0L

Last

updated 2020-07-22 09:32 by An Author

Requirement Content Tests and Compliance

Status @

Not Satisfied 0/2

Test Documents @
Version  Status Title
NC 2.0 Release

Software tests - functional NC 2.0

NCO1 Draft Test plan demo NC 0.1

0/2 19

Procedures

« proc 1[1/3] @ Incomplete

« Functional stick input test [0/6] Ed Incomplete



Parent-Child Trace Requirement Content Tests and Compliance

.

nza

2 Project regs NC-1.0 Status

System software requirements NC-1.0 ot Setisne
Test Documents
Version Status Title Procedures
. NC 2.0 Release Software tests - functional NC 2.0 = proc 1[1/3] E Incomplete
* New projects can clone data (or even an .
NCO.1 Draft Test plan demo NC 0.1 = Functional stick input test [0/6] & Incomplete

entire project) from an existing project

« This means similar project data, requirements,
and tests can be leveraged easily with minor
modifications for new projects

« Continuing a project is also possible —
baseline (snapshot) a project, then change
requirements, and update any effected data.
Previous history is always saved in Synthesis.



i - X a5 & Perimiss alete P -

180-03-N

Requirements Import

Authoring

Proc 002 - P ly indication

[ = | ight cG [ o c R
Obtaining DOORS requirements X 1
1 -
[ Intelliroute REQ
= 1d
k 20 The functional requirements fall into two groups: general and specific. The general requirements -
should be applied whenever practical, and the specific requirements vill be tailored to the particular
0 view.
“ 21 =
¢ 5 General Requirements
0 22 Intelliroute shall always use idle processor time to load off-serean information into memory.
0 23 Intelliroute shall never allow = blank display (i.e. a zoom into white spaca)
o 24 Intelliroute shall never allow blank banding during panning =
25 Intelliroute shall always maintain in memory a coarse continent-size graphic, with state boundaries,

state names, and major vater bodies.

H H H = 25 CLUTTER: Intelliroute shall evaluate the density of the data prior to display, and prioritize data to
equirements can be direc y impo rted an 0 i sl snphoot bl oo s gl e
. empirically. For this requirement, data density should be evaluated for the display in four
quadrants, vith the highest emphasis baing on the quadrant(s) containing the aircraft's flight

synched with DOORS (or other software) : e

pricrity over non-critical information. (Critical
infermation includes SIGMETS, LOW-IFR

‘ METARS, and the current flight-planned »
route)/
28 Intelliroute shall declu

tter information
ased on current aircrait altitude. For initia
Pass/Fail desg implementations, itams that differ by 5.000
ti

ft or more from the current aircraft f
shall be eligible for decluttering.

Requirements are referenced from DOORS so ) B

urs or mare from the current time shall

. . . . . be eligible for decluttering.
30 Extraneous terrestrial data (small lakes,
roads, small towns, small rivers etc.] shall
never be shown,

n A single manual control for the data density
{i.e. more data/less dats) may, be, 2

Select Create v  Back | Cancel

All requirements, versions and updates are
stored and linked :



Requirements Analysis (Optional)

Frsprermmats NG Verson NC 0.2 Raquswmeity Doc SO s e ey

Changes made
+ Feausarares medha

Justification of Changes

All requirements are analyzed for
strength of accuracy/ambiguity

Accuracy check highlights the
problem with the language used

------

------

Solutions are offered and require user
acceptance and input




190 - Test - Functional tests Page 4 of 6

Example: Test Pdf.

Tests

Software tests - functional NC-2.0: proc 1

For Inputs

Test Procedure Definition
Record Direction and IAS and other data as defined in each test peint.

Block 1
#(Seq) | Name | Arcs coupled Direction | 1AS | Status
001 | PR9278B1-TP1 | opt Right |  sop—» | Exec:pass

Time: 2020-08-15 14:17:12.0 Execution 4500 End: 00:50:00

Colle:

001 TeSt haS been passed and IS  Dmmn=mm;t AS =47

Data Comment:

I O C ke d Direction and IAS correct for configuration.
.

Result Comment:

« 002 Test is open “Not Exec”

\

See above image for details.

» All fields can be input directly into
#(Seq) | Name | Arcscoupted | Direction | —— IAS | Status
the pdf and record 002 | _PRo278B1-TP2 | Opt ] Opt | Opt [ MNotExec

Collected data:
\ AFCS Coupled Direction  IAS
M
Start time 18:00 End fime 18:15

« Testis uploaded once connection e o

AFCS Foupled Yes

is re-established

on Right

IAS 210
Set stus now? v
Result Pass

Comment See collected data - all data correct and in range




Need for Synthesis®
Tools Suite

Ever increasing complexity of projects with external
regulations / requirements / acceptance criteria -
COMPLIANCE

» Constantly changing

» Currently Ad-Hoc tools

* Not integrated

» Lots of paper

« Difficult to status, manage, predict,
optimize

» Almost impossible to re-use data

)(
marinvent

CORPORATION




X
marinvent

CORPORATION

50 Rabastaliére est, suite 23, Saint-Bruno QC
J3V 2A5, CANADA,

Tel: (1) 450-441-6464, Fax: (1) 450-441-2411

MR. ALISTAIR CHAPMAN

Marketing Director
Alistair.chapman@marinvent.com

| 4
Commercial in confidence. Copyright Marinvent Corporation 2019



