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Originating Customer Reauirements

e Answer the queStiOI’lS: Requirements ( )
. Crezste Glossary of Terms
- What is the problem?
- What are the users doing? e -
. . ) . i
- What are the objects in the real f siterativer For each gontext |
world? | |
I Capture Stakeholder : MES Excel
: Needs |
e Work from the user | \|/ |
requirements inward I _ |
| Creste Architecture E il
| Context Diagram
I
e Ends with requirements review |
. ME Word
— Vocabulary consistent between } Gather or capture Docurmert
domain model, requirements, : requirements |
and use cases | %\\L\,
W e e e e e e e e e e d Doors Module
Bza=eline the
requirements, stakeholder
rieads, architecture
contexd
Requirements Revieuw
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Stakeholder needs
_ 3) ldentify Stakeholder Needs
1) Identify stakeholders

Receive mission updates
:~ - \«fxpreS»
Ny -~ < .
Commander ~ «express»” =~ —
N
~ Send command to one or more
\ .
«isa» N soldiers
. i «expressy
Maintenance Soldier v \\
[\ N
N
«is-a» N Send message without sound
S~ «express»
~ ~

~a
O Soldier S~

«express~ __
~ . . .
X ~ 2\ || Receive messages without making
noise

Commander

Application Dev eloper

«express» — =>{ || update software on unitsin service

2) Describe stakeholders

Create new applications

Roles: Describe the role the stakeholder plays. There maybe [ c---=" -7 B

~~~~~ _ «express»
more than one role each stakeholder operates in.

S «expressy T — O
Authority: Describe the authority of the stakeholder in each of Application beveloper
their roles.

Knowledge: Describe the level of knowledge the stakeholder
has.

SW development kit

4) Add need necessity & rational

~. Tagged Values

Hz-| 4

Bl G X L@

= Receive mizzion updates [Requirement]
Mecessiy Ezzential

Receive mission updates

PR
%
R ..

v Rationale without miszion updates important opportunities may be miszed
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Source Requirements

e Study in the application of SysML concepts to avionics
development and TCP workflow
— INU Update:
e 3.2.1.8 Weather Radar

e The existing weather radar system SHALL be integrated into the flight
deck and provide control for skin-paint, ground mapping, and INU
update functions to pilot, co-pilot, and navigator stations.

© Copyright 2010 Rockwell Collins, Inc.
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Capture Architectural Context

e Show actors and association with system of interest
e Purely “black box” perspectives

bdd Operational Context /

/Operator\
2 2
<<block>> <<block>>
Cartographic Fixed Reference
Reference

© Copyright 2010 Rockwell Collins, Inc.
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Operational Concepts GeateUseCaseDiagraa
e Start with functional o oo

requirements and %;z:::;nzzzzf:;;@

stakeholder needs package

Create use case. Fill in
notes and tags.

e (Create a satisfy trace to >
each activity/action i
generated from a functional C Fill in textual steps )
requirement as the diagram
is built

(o)
__/

[Complex]

Create activity diagram
below use case

A

NG

Phase 1 - Add activities
the primary actor performs,

\&__/

e Re-use actors and external
systems from the
stakeholders and
architecture context
packages Phase s -Adddeta ems

- If you discover a new actor swimlanes
or system, add it to the

stakeholder/architecture [ Identify exceptions )
(failure) and alternate
context also ¢ t

Phase 2 - Add activities
the system and other
external systems perform

ARG

T

ourses for each activi

4
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Use Case Diagram _
Actor Use Case Dependency (extend/include)

Stereotype

«Alternate_Course
Cancel and resend
message

«extend»
s

O

B

«Main_Course»
Send hand gesture

«Exception»
Unrecognized gesture

——— - ———

«primary» «extend»

message-O . .
Assoclation
Soldier
(from Stakeholder Needs)
«System»
Architectural Context::
L GestureRadio |

N\

Composite Block — My system or other systems
(Use Case Diagram)
(Activity Diagram)

© Copyright 2010 Rockwell Collins, Inc.
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Conduct Use Case Analysis

o Identify prospective Use Case: “verb-noun” convention
e Primary actor identification

ucz Early Operational Concept lNustration /

Z<blodes= <<blodc==
Architectural Architectural
Context:: Context::Fixed
Cartographic Reference
Referance

Update Degraded

Mazwigation Solution with
Fixed Reference o

Z<primany=>

Oper=ator
fom Amkitectural Comtext)

© Copyright 2010 Rockwell Collins, Inc.
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R OCI(WE//_ _ UseCase : Update Degraded Navigation Solution with...
Collins —

General |Fiequirements || Consgtraints || Links || Scenarios || File=s ||_ 4]

M arne: |Ipdate Degraded Mavigation Saolution with Fised Reference
i Stereatype: | MB [] &bstract
Characterize Use Case Ao |wirgen v| Sews  [Foposed |
Scope: Public w | Complesity: | E asy w
Bliaz: Languade: | ¢nones w
e Purpose, Goal, or Objective Keymords:
. . Phaze: 1.0 Yerzion: (1.0 —
e Trigger Stimulus i s
e Preconditions B /[U]%A =iz x % @

e Post Conditions Purpose:

To update a navigation solution that is no longer receiving a
reliable source of reference updates (.e. GPS or Mav Radio
fixes). Adegraded navigation solution is prone to large dritt
overtime, thus it requires a periodic update to reset the
solution to & higher probahility of cerainty.

Trigger Stimulus:

Filat determines that own aircraft present position
estimates are significantly different than actual aircrat
present position. Mormally, the pilaot will not take any
corrective action unless: 13 the aircraft present position
appears to be erroneous (greater than 2nm from
expectation), or 23 degraded navigation solution has not
heen updated within the last 60 minutes.

Preconditions:

The navigation solution has reached a dedraded state with
no autormatic updates from fixed reference sources. The
degraded navigation solution navigation errors are
significantly different than actual aircraft present position
(greater than 1 nm from true position).

Post Conditions:

The degraded navigation solution is now providing present
position estimates with the update carrection.

© Copyright 2010 Rockwell Collins, Inc. DK l ’ Cancel £pply
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Build Activity Diagram (Scenario)

@ $121609-prod - EA

[MEX

! File Edit View Project Diagram Element Tools Add-Ins Settings Window Help

i b Bl & 0 o SyshL 1.1 - ii Getting Started @l H B Or=s @ﬁ
ZquibP’f i — vﬂ S { K act [Activity] Update Degraded Navigation Solution with Fized Reference [Evolving Activity Diagram]:  created: 3/22/2010 1:18:33 PM modified: 3/22/2010 1:18:48 F x Project Browser NS
| Morstodk..| w EaRE % B A
- SysML Activities | & _] Source Requirements |~
| D Activity =[] Architectural Context
& e %3 Operational Context
% <<stakeholder... > > Operator
G2 Action (call beh <<block>> Cartographic Reference
‘ 21 Action {accept <<block>> Fixed Reference
X Action (accept s s <<block>> Nav Solution Update System
| ) | 3] Logical Definition
‘ [ Action {send sic 5 (B Examples
i = Partition L || 2 (L] Operational Concepts =
: <> Control Operat: — Q‘a Logical Hierarchy
@ Parameter ~/ (3 Update Degraded Navigation Solution with
G Parameter(on E Evolving Activity Diagram |
23 Early Operational Concept Illustration
@ Parameter {pro T 1 Initial Activity Diagram
1 Object Node bt the :Nav Solution Update System ﬁ Response Activity Progression
| &>  Object Node (n | 23 Update DegraFied ANavigatiAon So.lutiop
: : = 1, Degraded Navigation Solution with Fix:
> Object Node (o Select solution to be 1 Activity with Object Flow
‘ & Central Buffer Lpostad - @ AC: Update from valid navigation refel
<> Dedision = [+ €D AC: Update from overfly reference
1 & Merge [+ D AC: Update from WXR Source
@ Ssynch B B e
@ [Initial ($4) j M | [
@ Final Select update source for NOtes —— e — St X
@  Flow Final fixed reference I 'u “,A Xt %, @
~ ‘Rodta
%3 Exception Purpose: EM
: To update a navigation solution thatisno | |
| ForkfJoin... longer receiving a reliable source of
SysML Activity ... reference updates (i.e. GPS or Nav Radio
fixes). A degraded navigation solution is
/" Control Flow prone to large drift over time, thus it
/' Control Flow {C Freeze the navigation = | requires a periodic update to reset the
A Control Flow (D Selligd solution to a higher probaility of certainty.|




act Initial Activity Diagram /J

ok Eollms

Upd=ate Degraded MWawigation Solution with Fixed Reference {:::]

notes
Pupose;

Fo wpdate 3 fawgation solvlion that iz ro longer meeiving 3 mlizhle sowme of mfemnoe wodates §.e. GRS oriizr Aadio
- - fizes). A deg@ded rawgabion solution iz gmme o lame o6dif over fise, thus i epeies 2 pedodic sodate fo eeet the solution
D Efl n e S c e n a rl O to 2 kigher gmbanility of cedainty.
Figpper Shaelos:
Filot detemimes that own 2inef present position estinates are signifeantly different than aclval 2icat present position.

Nomrzlly, #e pilot will mot take ary comective zction wmless: 1) the it present position aooears o e emoreou s Freater

than S fmow expectation), or 2) degraded rawigation soludion has mol beer vodated within the last 60 minubes.
FPreconditions:

1 11 Five quigahion solubion f35 eached 2 degaded stabe with mo Futomatic vodstes foa fxed mfemree sowmes. The
e Add activities of

degaded rawgation solelior rawgation emes 2 signifeartly differert than aotea! 2imed presert position gegterthan 1

primary actor ot oratons.

e degaded ravigation solvlon is row gmiding oesent posifion estingtes with the vodate comeckion.

Pilot

Select update for
degraded nawvigation
solution

Select update source for
fixed reference
Freeze the update fixed
reference source

Accept the update to the
degraded nawvigstion
solution

MNaw Solution Update System

L

./

./

© Copyright 2010 Rockwell Collins, Inc.
All rights reserved.
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=sct Response Activity Progression /J

Update Degraded Nawigation Solution with Fixed Reference @

notes
FPupose

o wodate 2 nauigation solulion that (s o lofger moeiving 2 mliable soume of efemnoe wodates f.e. GF5 or izr Aadio foes)
A degraded nauigation solulion iz gmre o lame dif overfae, thes it egoeies 3 pedodic wpdate to eeet the solvlion to 2 Righer

Define Scenario

Filot detemines that owr imad pesent position estinates ae sigrifcantly difeent thar Fotea! 2imet present position.
fMomrally, e pilot will mot falie any comective gotion unless: 1) the aimaf present position 3opears fo Be emreous [eaterthan

St Ao expectation), or 2] degraded nwgahion solulion fas ol beer vodated within the last 80 minutes.
Frecordilions:

The pavigation solution kas mached 3 degraded state with mo auboralic updates foam Axed mfemnee soumes. The deg@ded
H 14=13 rFuigFhion solukion fFwigation enovs 3 sigRifeaally diffemrent than actual 3imeft pesent position Gesterthar 1 or foer e
e Add Activities of oo
Fost Cordilions:

Syste m Of i n te re St a n d e degeaded fawgabion solution is now gmwiding present gosition estinates with the vodate comection.

other supporting
Pilat Naw Solution Update System
actors

e Maintain purely “black
bOX" perspectlve Select update for

degraded nawvigstion
solution

Di=play update pags

[Mawigation Solution = Degraded]

Select update source for
fized reference

Prowide update fix
reference

[Update Source = WIXR]

[Update Source = Walid]

Freeze the update fixed

Calculate update wector
reference source

-_— )

Accept the update to the
degraded nawvigation
solution

Apply update

[Update Acceptance = Accept]

© Copyright 2010 Rockwell Collins, Inc. ActivityFinal
All rights reserved.
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Organize Model Elements

Project Browser x

BlEawE % B-E- ) @

Activity Diagrams (Scenarios)
under Use Case elements

Make Use Case “composite” -
double click opens scenario

uc Update from WXR Source/

<<block>>
Architectural
Context::Nav
Solution Update
yStem

<<blocle>
Architectural
Context::
Cartographic
Reference

Operator

(from Architectural Context)

© Copyright
All rights reserved.

<<block>>
Architectural
Context::Fixed
Reference

EX: Unable to select
location over WXR
image

AC: Update from
Source

EX: No WXR Image

4 Available

AC: Enter manual
checkpoint

AC: Select
checkpoint from
listing (future)

EX: Incomplete update fix

reference

«well Collins, Inc.

= |E] Logical Definition
Ij Examples
= Ij Operational Concepts
Ta Logical Hierarchy
(= 2 Update Degraded Mavigation Solution with Fixed F
E Ewalving Activity Diagram
22 Early Operational Concept Tlustration
1 Initial Ackivity Diagram
E Response Activity Progression
EE IUpdate Degraded Mavigation Solution with Fi:
E Degraded Mavigation Solution with Fixed Reft
o Activiky with Object Flow
(= 2 A&Z: Update From valid navigation reference
E Update fram valid navigation reference
E Update fram walid navigation reference -
2 A Update from TACAMN Reference
0 A Update from Mav Radio Source
=) 2 A Updake from overfly reference
E Update From Owerfly Reference
E Update From Owerfly Reference - Data F
 AC: Owerfly Mav Radio Reference
= 2 AZs pdate From WHR Source
22 Update From WHR Source
E Update from WxR Source
1 Update From Wi Source - Data Flow
B AC: Enter manual checkpoint
h AC: Select rheckninint Frorm carknoranhic M

[

(€] i | ]
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Add Exceptions
and Alternate
Courses

Examine each
“happy day” step
(activity)

What can go
wrong?

What else might
the actor do?

Does the step
itself require
further
elaboration
(extension)?

Simple
dependency
relationship from
activity to use
case

© Copyright 2010 Rockwell Colling
All rights reserved.

=ct Degraded Nawvigstion Solution with Fixed Reference /

Upd=ste Degraded Mawvigation Solution with Fixed Reference

O

Fupose

To wpdzte 3 pawigation solabior that iz oo lofger eceiving 2 eliable sowme of efemrce wpdFtes f.e. GF5 or Maw Radio
fimes) A degraded navigation soluetion is pmee fo lame did over tine, thus it eguims 3 perdodic update do mest the solution

to 2 higher pobability of cedainty.
g ger Shimulu s

Filot detemines that owr 2imaf present position estinates ae sfigrifcanty different than aolea! aimeft present position .
Momally, the pilot will mot take any comective Fofon unless: 1) the aimaf pesent position 3opears o e emoneous presher
than Bam fom expectation), or 2)deg@ded favgation solution ez nol been uodabed within the last 80 minutes.

Frecomd

The nauigaiion solutior a2z mached 2 degrzoed stzbe with mo Futosatic voodabes fom foed mefemrce soumes. e deg@ded
a3 wigation molution ravigation erors 2 sigrifeartly different thar olual 3imafd present position [gesterthan 1 o fow fue

oot

o

notes

AL Update fram walid
n=avigation reference

<

AL Update from Haw
Radio Source

AC: Update from WiR <
Source

AL: Update from
owerfly reference

Solution Reject

~--_

Update Source =Ea\: Radia
I
Update Source = MR _

Update S

Filat

Maw Solution Update Swstem

E¥: Reject the Update Update_ Acceﬂt_

Select update for
degraded navigstion
soldtion

fixed reference

auree = Cwerfly

Freeze the update fixed
reference source

Accept the update to the
degraded nawvigation
solution

Qi =play update page

[Mavigation Selution =
Degraded]

Select update source for

]

Frowvide update fix
reference

[Update Source = Walid]

Calculste updste wector

Ppply update

P
[Update Acceptance = Accepd]

Mavigation
Solution =

Mawigation So

-~
MNawigation &

=
MNavigation Solution = Invalid

a
EX: Select walid
= = = — — Havigation Solution
[Mot Degraded)
-
lution = Valid

EX: Select Inwalid
Upd=ate Source

urce = Invalid

alution = Invalid

T

EX: Select Havigation
Solution that i= Inwalid
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Use Case
Extensions

e Add:
Alternate
Courses

Exceptions
Cases

Extensions

e Maintain singular
focus

One use case is
primary focus
of Use Case
Diagram

© Copyright 2010 Rockwell Collins, Inc.
All rights reserved.

uc Update Degraded Mawigation Solution with Fixed Reference

Update Degrad

ZEprimany==
Operator
froar Amhitectura! Combext)

i

AL Update from walid
nawigation reference

AL Update from Naw
Radio Source

AL Update from WHRT
Source I

AL Update from
owerfly reference

AL Update from
celestrial fix
reference [future)

AL Update from AC: Update from IR -
Targeting Laser

Reference [future )

relative fix [future)

= 2hlods>
Z<blocks= chitectural Z<blocks=
Architectural Cortest::Nawv Architectural
Cortesxt:: Iution Update Cortesxt::Fixed
Cartographic System Referencea
Reference

Mawigation Solution
ith Fixed Referang

EX: Select walid
Marwigation Solution

=d

<eentend=x [Miot Degraded)
R“%-\_ {{eﬁe-;.d}} -
Y . -
A Y ~
\\ i E¥: Select Inwalid
o
\\{{ex‘tendbb Update Source
\\ ™
AY
l.
<Zextends=
™

E¥: Select Mawigation
Solution that is Inwalid

E¥: Reject the Update

Solution
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Elaborate Each
Extension

Activity diagram
(scenario) for
each AC or EX

May be variant
of original use
case scenario

© Copyright 2010 Rockwell Collins, Inc.

All rights reserved.

act Update from Ov erfly Reference

AC: Update from ov erfly reference

Purpose:
Trigger Stimulus

Preconditions:

Post Conditions:

notes

To update a navigation solution with a reference point that the aircraft overflies
Pilot desires to update nav solution with a fix reference visual overflight.

The navigation solution has reached a degraded state with no automatic updates fromfixed reference
sources. Update page is already being displayed.

The degraded navigation solution is now providing present position estimates with the update correction.

an :Operator

EX: Enter Invalid
Position

Pilot manually steers aircraft
toward reference fix. Select -1---
Freeze only when aircraft
overflies the reference fix.

L//

AC: Freeze Update
Solution with Control
Wheel Selectm

Select update source for

Freeze the navigation
solution(s)

ActivitylInitial

fixed reference

Enter reference fix
coordinates

Accept the update to the
degraded navigation
solution

[Update Fix R
Invalid]

the :Nav Solution Update System

£
ference

—

—
[Update Acceptance = Accept

[Update Source Select = OVERFELY

Display Ov erfly Update

-7
Navigation Solution = Valid
-

P

Provide update fix
reference

Invalid

Determine Estimated
Position

Calculate update vector

Apply update

Update Fix Refere

[Update Fix Reference = Valid]

Navigation_s_ol
Invalid

P

= /Ex: Select Valid
Navigation Solution
(Not Degraded)

nce =

EX: Select Update
Source that is Invalid

EX: Select Navigation
Solution to Upgrade that is

ution = .
Invalid

ot Bias

EX: Clear Update
Bias




AC: Update from WXR Source

Roc‘ e//. act Update from WXR Source
Collins

notes
Purpose:
To update a navigation solution with a fix froma known reference using a weather range/ bearing to the fixed object..
Trigger Stimulus:
Pilot desires to update nav solution using a weather radar fix on the object..
Preconditions:
The navigation solution has reached a degraded state with no automatic updates fromfixed reference sources. Update page is
already being displayed.
Post Conditions:
The degraded navigation solution is now providing present position estimates with the update correction.

an :Operator the :Nav Solution Update System

Activitylm

EX: Enter Invalid

Select update source for
fixed reference

Position

Display WXR Update

Note: Since no entries
---------- - - -| provided, yet, all
references shown
invalid.

——
[Update Source = WX

|

AC: Enter manual
checkpoint

Select checkpoint
reference from
cartographic reference

Provide update fix
reference

AC: Select
checkpoint from

cartographic image
(future)

EX: Incomplete update fix
reference

AC: Select
checkpoint from
listing (future)

Adjust WXR image of the

selected target Provide image of WXR

target

EX: No WXR Image
Available

/

[Update Fix Reference = Valid]

Select location of WXR
target image

Determine Estimated
Position

EX: Unable to select
location over WXR
image

U
|

EX: Select Navigation
Solution to Upgrade that is
Invalid

© Copyright 2010 Rockwell Collins,| Inc.
All rights resefved.
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UseCase : EX: Incomplete update fix reference m

General | Requirements || Constraints || Linkz || Scenarioz || Files ||_ 4>

Sce n a ri 0 D i a g ra m S Marne: Ei: Incomplete update fis referencd

Stereotype; | MB [] sbstract
Avthar: nwjorgen w | Shatus Proposed w
Scope: Public » | Complexity: | Eazp hd
. - e L. ;
e Generally, use Activity 5 e ——

. . FKepwords:
Diagrams to express unique

Phase; 1.0 ‘ersion: [1.0
scenarios bl

e However, if alternate course or

The selected fix reference as selected on the displayis

except|0n |S “S|mp|e", CO”Slder dependent on that display having a valid hearinal range

frorm the aircraft to the selected point on the display.

“Notes” narrative

Ifthe display does not have avalid bearingf range to the
selected fix, the selected fix will remain invalid.

-,

UseCase : AC: Select checkpoint from cartographic i... ﬁ

e Use Case Analysis generates
future opportunities — capture

General | Requirements | Canstraints | Links | Scenarios | Files ||_ 4»

Marme: AL: Select checkpaint from cartographic image [future)
t h em I Stereotype: | M ] [] sbstract
Authar: nWjongen w | Status: Proposed w
Scope: Public: w | Complexity: | E asy “
Aliaz Language: | smones v
Kewwords: D
Phaze: 1.0 Werzion (1.0

B I U™ iZ:= » %@

Future opportunity; provide ahility to select the checkpoint
reference from a a digital map

© Copyright 2010 Rockwell Collins, Inc.
All rights reserved.
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uc Update from WXR Source

Repeat Use <<block>>

Architectural

Case Process Solution Undate

System
* 1) Use Case <<block>>
|dent|f|cat|on Architectural

Context::

. Cartographic
e 2) Scenario Reference
definition -

primary actor

e 3) Scenario %
definition -

Operator

system Of (from Architectural Context)
interest,
seconday actors

e 4) Consider
alternate
courses/
exceptions/
extensions

<<block>>
Architectural
Context::Fixed
Reference

71

/

<<e/xtend>>

/

AC: Enter manual
checkpoint

AC: Select
checkpoint from
listing (future)

AC: Select
checkpoint from
cartographic image
(future)

EX: Unable to select

AC: Update from WXR .
location over WXR

<< >>
N extend -

image

EX: No WXR Image

Available

EX: Incomplete update fix
reference

© Copyright 2010 Rockwell Collins, Inc.
All rights reserved.
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Add Object Flows

e Add object flow for each
interaction
e Two activity diagrams:
— Sequence flow of scenario
— Object flow of scenario

e However:

— Consider transaction
“visibility” between actors
(swimlanes)

— Consider activity hierarchy
(functional decomposition)

© Copyright 2010 Rockwell Collins, Inc.
All rights reserved.

=t Activity with Object Flow /

Update Degraded Mawvigstion Solution with Fixed Reference O

notes
FPumpose:
To ypdate 2 nawgation solvtior that iz no lorgermeeiuing 2 miizhle soume of Efemnee vodates 2. GPS or Mz Radio
fizes) A degraded rawigation solution = omee o lame o over tise, tes i egeies 2 pedodic yodste o et e solulion
to 2 higher pmaahility of certalimty.
Frigpoper Sareis
Filot detemines that own aimEt pesent position estinates ae signifeantly diffemnt than aotuz! aimet present position.
Momealy, the pilod will not take a2ry comective Fokion unless: {)the 2imad present position sopears fo be emoReon s e Fler
than Srm fmoa exgectation), or 2) degeded frawgation solution kas mot beer vodabed within the last 60 minutes.
Frecordilions:
e navigation solution has meached 2 degraded state with mo Futomatic vodates fos foed efemrce soymes. e degrEded
nRuigation solutior fawigation emys 2 sigrifcant!y diferent than acteal aimaft prezent position ipeaterthan 1 o foa e
aosi

A

an :Operatar the :Mav Solution Update System

Auctivitylnitial

Select update for
degraded n=wigation
solution :Operator

Display updste pags
the :Update Page A P
Select

o #rséanl:e:} K

an :Update Page

Select update source for tma fpstandes)

fized reference

=n :Updste Source
Select

FProwide update fix
reference

o drstafoes)

an :Updste Fix
Reference
Freeze the updste fixed
reference source from drstzgoes)

:Freeze Select

Calzulate updste wvector

o JT:%EHTESJ

En Update Wectar

Accept the update to the
degraded nawvigation
solution
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Activity Hierarchy

e Functional Decomposition
— Similar to typical requirements document outline?

bdd Logical Hierarchy /

Compute Navigation
Solution

Manage Human Machine
Interface

[

Display Nav Solution Page

Update Navigation
Solution

4l\ Display Update Page Provide update fix Determine Estimated Calculate update vector Apply update

reference Position

© Copyright 2010 Rockwell Collins, Inc.
All rights reserved.
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Objects Flows: Data Dictionary

Project Browser x
_ _ B mEE R B 2 @
e Manage object flow in a data - Elc:%amcumaw ]
. . Data Types
d I Ctl 0] N a ry Ta Displayyppage Hierarchy
~ Create types, generalizations B

El Inskances

< <hlock:= = Altitude

< <hlock:> > Attitude

< <hlock> = Available Mayv Solutions
< <hlock > > Bearing

< <hlock> > Blockl

e Manage object flow “instances”
vs. "building block” types

e Characterize interface

. < <hlock> > Compound Data Ikem
requirements < <block > Data tem
< <hlock> > Degraded Blended Solution {IMUJ---3 L
= e | < <hblock> > Degraded GP5 {---fAfH) Update P
5 Block : Altitude ock>> Degrared GPS () Update Page

< <hlock> > Degraded Mav Radio Solution Update
< <hlock> > Display Page

< <hlock> > Distance

< <hlock> = Enumerated Data Ikem

< <hlock> = Estimated Position

-

[l < B ¢ G if

= Altitude [Block]

D ata Definition Measzure of height [distance] above mea... = Zhlock= = Freeze Select
SpshL1. 7 block:isEn.. < <block=>= GPS{A/H Mav Solution Page
Lower Range -2500 <<hlocks> > GPSAH Navigation Salution
H.exc.ullutlc-n . 1 < <hlock = > Heading
E'gi:s'f'cam Digits ;jeet < <hlock:> = INAY Page
i 5 £5000 < <hlock= = I Inertial Mavigation Solukion
pper Range
from Real Data Item < <hlock:> = IN Mav Solution Page

< <hblock:> > INU Update Page
< <hlock:> = INU/GPS Maw Solution Page M

PR B T PR TR TR Pt =T N — 1

Persistence Mone ’
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Object Flows: Data Dictionary Diagrams

<<block>> Data item Data ltem
Available Nav {> <<block>> <<bloclk>>
Solutions Enumerated Data Compound Data
Item

Item
<<block>> / K

Updating Solution <<block>> <<blocle> <<block>>

User Select Entry Update Source Position

Select
// ; \\ <<block>> Real Data ltem
Update Fix
<<block>> <blogk>> <<block>> <<block>> Reference <<block>>
Freeze Select Update Accept Update Reject Update Page Latitude
Selgct Select Select N

A\
\

Real Data ltem
<<block>>
<< >
Hase <<block>> Estimated <<b|qck>>
Integrated Nav Undate Bias Cl Positi Longitude
Solution Select p aes llas gy <<block>> Ceaon \
Bleet Vector \

Real Data Item|

p«blg(:kt» <<block>>

age Return Altitude
Real Data ltem

<<block>>

<<block>>
Update Vector

Bearing
A\

\

Real Data ltem|

<<bloclk>>
Distance

© Copyright 2010 Rockwell Collins, Inc.
All rights reserved.




ok Eollms

Logical Architecture — Composite Views of ALL Interactions

act Update Navigation Solution /

Determine Cursor Location

cursor :Position

(from Injtances)

- ~ cursor : E_l
Display Update Page iti
Isptayitip g 4 AT Update Navigation Solution h

Compute Navigation

Solution
13 Determine Estimated
control :Freeze iti
Position
Select %[
contro
Freezg
(fromInstances) Select]
L QI::I solution set :Navigation
I~ Solution Set

estimate :Estimated
Position [—L/

Estimated Positio

(from Instances)

selected :Available Nav [ |—
Solutions

Provide update fix
selected :Update reference Active :Waypoint

Source Select = L S I:

Plan Flight Route

(from Instances)
selected :Freeze Select [ J—

entered :Update Fix

Reference Calculate update vector
fix :Update Fix reference :Update
fix :Update Fix Referencel [ Reference Reference Fix Reference
(from Instances) (fromInstances)

computed :Update
Vector

computed :Update [_l I~
Vector — &

1t 2010 Rockwell Cq
aserved. (from Initances)

-




Rockwell

act Display Update Page

Hisplay :Nav Solution|

lins

Page

(from Instances)

display :Update Page

entry :Update Page
Select

(from Ingtances)

|Disp|ay Nav Solution Page|

Solution

config :Available Nav
Solutions

[activate]

(froph Instances)

Compute Navigation

selected :Update Bias Clear Select|

A

/ Display Update Page

(fromf‘tances)
|-

\

entry :Update Source Select

(from Instances)

entry :Update Fix Reference H]

(from Instances)

| display :Update Fix Reference Ié——[:l

(from Instances)

Lisplay :Av ailable Nav Solutions|

(from Instances)

| entry :Av ailable Nav Solutions

(from Instances)

entry :Freeze Select

(from Instances)

| display :Estimated Position

(from Instances)

| display :Update Vector

(from Instances)

entry :Update Accept Selectf—— >I:

(from Instances)

%[

entry :Update Reject Select

(from Instances)

d ) | Collins
lentry :Update Bias Clear Select

[Update Source Select = NAV]

Display Integrated Nav
Solutions

[Update Source Select = OVERFLY]

Display Ov erfly Update

1

[Update Source Select = WXR]

Display WXR Update

E

Update Navigation Solution

selected :Update Source Select

selected :Available Nav
Solutions

entered :Update Fix Reference

fix :Update Fix Reference

:l selected :Freeze Select

M 1—T11

-

-

computed :Update Vector
estimate :Estimated Position

:l selected :Update Accept Select

:l selected :Update Reject Select

H selected :Updating Solution




gocey

Further Consideration

e When to use Actions vs. Activities
e Object Flows vs. Object Nodes

e Extended scenarios - from “black box” problem space into
“white box” solution space
e Functional Allocation
— “Allocate” relationship vs. Tagged Value “Relationship”
— Inheritance through instantiation
e Interface Allocation

— Object Flow/ Data Item allocation to Software Data Stream
messages

— Object Flow allocation to Human Machine Interface
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