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Systems Engineering is... PTC

A holistic, multi-disciplinary and collaborative approach
to designing and maintaining complex systems.
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Model-Based Engineering

* Model-based Systems Engineering (MBSE) is the formalized
application of modeling to support system requirements,
design, analysis, verification, and validation activities
beginning in the conceptual design phase and continuing
through-out development and later lifecycle phases.”
(INCOSE, 2007).

* Modeling is at the heart of all aspects of the development
effort
Covers the complete product and project lifecycle
Has a direct effect on any generated artifacts.
MBE encompasses architecture, systems and software development.



Changes in Systems Engineering Practice

Change from Document centric to Model centric |

Reguirement Specifications
Interface Definitions

System Architecture
System Functionality
Trade-off; Analysis

Test Specifications

Etc.

Old Approach New Approach



The Four Pillars of SysML
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Cross Connecting Model Elements
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Problem Statement for Traffic Management System

* 1. General Background
The city of Autoville has just elected a new city council with a mandate to reduce traffic on the

highways and thoroughfares. After receiving a grant of $200M from the federal government,
they have decided to acquire a traffic management system to help them identify areas and
times of high traffic density so they can take measures to alleviate the effects of it. The city of
Autoville has 100 miles of highway with 10 interchanges and 300 miles of thoroughfares with
100 major intersections. Systems will include controlled parking facilities, availability monitoring
and dissemination, emergency management, traffic control and prediction, and support for
electric vehicles.



Requirements

* The requirements specified by the management are:
- The system shall identify traffic levels on all highways and thoroughfares.

- The system shall provide traffic data for intervals not greater than 1 mile for highways and % mile
for thoroughfares.

- The system shall provide traffic data that is no more than 5 minutes old.
- The system shall record traffic data for 30 days.

- The system shall provide a 24-hour centralized control room capable of being manned by no more
than 2 persons at any time.

- The system shall provide live video surveillance of major highways to a centralized control room.

- The system shall automatically report major traffic-causing incidents to the control room within 10
minutes.
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Requirements

* The requirements specified by the management are:
- The system shall estimate total delay time per accident.
- The system shall record length of backup per accident.
- The system shall estimate time to clear accident and resume normal flow.

- The system shall provide user-defined reports to support future highway and thoroughfare
planning and construction.

- The system shall have an operational life of not less than 10 years.

- The development cost of the system shall not exceed $100M.

- The operations and maintenance cost of the system shall not exceed $10M per year.
- The system shall be operational by Dec 30th, 2012.

11



PTC Integrity Modeler — LC Manager Integration

Modeler Release 8.2

/ PTC Integrity" Modeleﬁ\

|

Requirements

Additional
Model Elements

Model Trace
Links

Note: this is not a purchasable line item
and is included with Modeler
=/

PTC Integrity Lifecycle Manager Synchronizer
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SysML Requirements Diagram

req [Package] User Requirements [Diagram]J

= satisfiedBy
«Capability» «Rule(System)» Sensor Spacing
«block»

Calculate Traffic Levels

1
1
1
1

1 1

L«trace» «requirement»

1
«requirement» UREQ_02

UREQ 01 txt

The system shall provide traffic data for intervals not greater
than 1 mile for highways and ¥4 mile for thoroughfares.

satisfiedBy
«Rule(System)» Sensor Spacing

txt
The system shall identify traffic levels on all highways and thoroughfares.

A\ ) A\ /

:«satisfy»

:«satisfy»

«satisfy» «satisfy»

[Package] User Requirements [Table] Iﬁ [Architectural Description] All Views [AV-1] b]
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Requirements Traceability Table

A B

C

D

[Package] User Requirements [Table]

Name Txut Rationale |5atisfied By Traces To
wSoftware® Traffic Flow Calculation 5W [Autoville Traffic
Management Architecture: System
Views::Resources: Software)
The system shall identify ‘EMEIT:EriEW Video [ﬁu.l.l'tl:l-'l.l'i”ETrEIﬁ-IE Managemerlt - -
UREQ_O1 |traffic levels on all highways ArchltEFturE::S)y'stem Ulm::RaiuumE::Materlell wCapability® 'Calcu.late Traffic LEI.I‘E|.5 [AJ.r.buuﬂle Traﬁ'u.: 5
and thoroushfares. wMateriel? Traffic Sensor [Autoville Traffic Management Management Architecture::Enterprise Views::Capabilities)
= Architecture::System Views::Resources::Materiel)
whActivity[System)» Calculate Traffic Levels [Autoville Traffic
Management Architecture: System Views: System
Activities::System Software Activities)
The system shall provide
traffic data for intervals not «Rule(System)» Sensor Spacing [Autoville Traffic
UREQ_D2 |greater than 1 mile for Management Architecture: System
highways and ¥ mile for Views::Resources::Materiel:: Traffic Sensor)
thoroughfares.
“Rule(System)» Update Rate [Autoville Traffic Management
The system shall provide ;chiterturezﬂy'stem Views:Resources::Materiel::Traffic
) . nsor
HREQ_03 :;ZTEEE:::;:Z:T;D mere «Rule(System)» Traffic Da.t,a Update Interva I. [Autoville
Traffic Management Architecture::System Views: System
Activities:-System Software Activities::Send Traffic Report)
wSoftwarer Traffic Data Archive SW [Autoville Traffic
Management Architecture: System
UREQ_04 The system =zhall record Views::Resources: Software)
traffic data for 30 days. wRule(System)» Traffic Data Archive Capacity [Autoville
Traffic Management Architecture::5ystem
Views::Resources: Software:Traffic Data Archive SW)
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AV-1 Project Overview

é [Architectural Description] All.. > r.,ﬁ, [Package] User Requirements [... 2 I -
Architecture Project Identification

Wame:
Autoville Traffic Management Architecture

Architect:
Matthew Hause: Traffic Management Architect

Developing Organization:
Autoville TD

Assumptions & Constraints:
TBD

Approval Authority:
Marty Mayor: City Mayor

Date Completed:

TBD
Scope

Views & Products Developed:

[Architectural Description] All Views [AV-1], [Architectural Description] Enterprise [CW-1], [Architectural Description]
Capabilities [CW-2], [Architectural Description] Capabilities [CW-2 Resources], [Architectural Description] Capabilities [CWV-
3], [Capability] Trafic Management [CW-4], [Architectural Description] Operational Activities [CV-6], [High Level Operational
Concept] High Level Traffic Control Concept [OW-1a], [High Level Operational Concept] High Level Traffic Control Concept
[O%-1a Graphic], [Architectural Description] Operational Concept [OV-1b], [Whole Life Enterprise] Traffic Whaole Life
Enterprise [OW-1d], [Performer] Autoville Context [OW-2], [Architectural Description] Operational Modes [OW-3],
[Architectural Description] Typical Organizations [OW-4 Typical], [Architectural Description] Actual Organizations [OW-4
Actual], [Activity (Operational)] Manage Traffic [OV-5b], [Performer] Autoville Traffic Contesxt [OW-6b], [Logical Data Model]
Traffic Data [DIV-2], [Architectural Description] Project Definition [PV-1], [Architectural Description] Actual Projects [PV-1],
[Architectural Description] Actual Projects [PV-2], [System] Traffic Context [SV-1], [System] Contral Room [Sw-1], [System]
Control System [SW-2], [Architectural Description] Resources [SW-3], [Architectural Description] System Activities [SW-4],
[Architectural Description] System Activities [SV-4], [Architectural Description] Resources [SVW-6], [System] Control Room
[SWV-6], [Architectural Description] System Views [SVW-8], [Architectural Description] Competencies [SW-9], [Internal Data
Model] Trafic Data Model [DIV-3]
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Operational Concept with Boxes

QOV-1a [High Level Operational Concept] High Level Traffic Control Concept [OV-1a]J
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[High Level Operational Concept] High Level Traffic Control Concept [OV-1a Graphic] 'ﬁ
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Operational Concept with Graphics

OV-1a [HighLevel Operational Concept] High Level Traffic Control Concept[OV-1a Graphic]J

—_— 5

:Control Cen
Trafficimages .~ pi <" e
/f 5 ? ! I . TrafficMeasurement

Measures

- TrafficSensor

[Whole Life E nterprise] Trafic Whole Life E nterprise [OV-1d] L]
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Traffic Management Use Cases and Stakeholders

0OV-1d [Whole Life Enterprise] Traffic Whole Life Enterprise [OV-1 d]J

«Mission»

Travel To
Destination

«Mission»

Provide Traffic
Updates

Public

«Mission»
Minimize
Pollutio

«Mission»

Provide
Funding

Highway
Commission — «Mission»
«Mission» Manage
Manage )
/ Traffic raffic Even
City /
Govemnment
Control Room Emergency
Operator Organizations

[Architectural Description] Measurement Definitions 'ﬁ
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CV-1 Enterprise Overview

CV-1 [Architectural Description] Enterprise [CV-l]J

«WholeLifeEnterprise»
Traffic Whole Life Enterprise

startDate
2012-01-02 00:00:00
endDate
2012-12-28 00:00:00
visions
«Vision» Freedom of Movement for Autoville Citizens

«EnterpriseGoal» «EnterpriseGoal
«requirement» 1 1 «requirement»
Traffic Awarenes: | 1p1 * Traffic Control
«EnterprisePhase» «EnterprisePhase»
Traffic Architecture Phasel Traffic Architecture Phase2
startDate startDate
2012-01-02 00:00:00 2012-07-02 00:00:00
endDate endDate
2012-06-29 00:00:00 2012-12-28 00:00:00
goals goals
«EnterpriseGoal» Traffic Awareness «EnterpriseGoal» Traffic Control
exhibits 1
«Capability» Traffic Surveillance 1
«Capability» Calculate Traffic Levels exhibits B
«Capability» Respond to Traffic Event «Capability» Communication
«Capability» Coordination «Capability» Coordination
«Capability» Communication «Capability» Respond to Traffic Event

«Capability» Calculate Traffic Levels
«Capability» Traffic Control
«Vision» i «Capability» Provide Traffic History

Freedom of Movement for Autoville Citizen «Capability» Traffic Management
«Capability» Traffic Prediction

«Capability» Traffic Reporting
«Capability» Traffic Surveillance

[Architectural Description] Capabilities [CV-2] ‘ﬁ
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CV-2 Capability Taxonomy

CV-2 [Architectural Description] Capabilities [CV-2]J

«requirement»
UREQ_ 01
|

I «trace»
[

«Capability»
«block»
Calculate Traffic Levels

«Capability»
«block»

Traffic Management

«Capability»
«block»

Traffic Control

«Capability»
«block»
Coordination

«Capability»
«block»

Respond to Traffic Even

«Capability»
«block»

Provide Traffic History

«Capability»
«block»
Communication

«Capability»
«block»
Traffic Surveillance

«Capability»
«block»
Traffic Reporting

«Capability»
«block»

Traffic Prediction
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CV-4 Capability Dependencies

CV-4 [Capability] Traffic Management [CV-4]J

«Capability»
«block»

TR : Traffic Reporting TC : Traffic Control TA : Calculate Traffic Level

1
1
1
1
1 . . :
! TP : Traffic Prediction RA : Respond to Traffic Even \\ R e
1
1 \\
1 \
: 1 1 AR
1 1 N
1
1 ¢
. Y | .
1 ’
1 , ’
] TH : Provide Traffic Histo ! S
- |
' v g

Comm : CommuniCatioN €= = = = = = = = = = = = Coord : Coordination

[Architectural Description] Capabilities [CV-3] Iﬁ [Architectural Description] Project Definition [PV-1] Iﬁ
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CV-3 Capability Phasing and System Deployment

2012

2013 2014

FIMAMJ|JAIS|O|N|D

Calculate Traffic Levels

[no measurements]

JIFIMAIM|J|J|A|S|O/NID|J|FIMIAIM|J|J|A|S|O|N|D

Traffic Flow Calculation SW

(Phase 1 Surveillance)

Communication

[no meazurements]

Coordination

[no meazurements]

Emergency Services SW
(Phaze 2 Traffic Control)

[no meazurements]

Provide Traffic History

[no measurements]

Respond to Traffic Event

[no measurements]

Traffic Control SW
(Phaze 2 Traffic Control)

Traffic Data Archive SW
(Phase 2 Traffic Control)

Emergency Services SW
(Phase 2 Traffic Control)

[no measurements]

Traffic Event SW

(Phase 2 Traffic Control)
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PV-1 Actual Projects

J

PV-1 [Architectural Description] Actual Projects [PV-

«MilestoneSequence»

«DeployedMilestone»
i P «DeployedMiestone»
— Control Dep :
endDate -
2012:05-01 00:00:00 endbate
themeValues bk --------- [2012-12-31 00:00:00 |
Equipment = Complete. themeValues
Training = Complete Equipment = Complete
Logistics = Complete Training
Organization = Complete: Logistics = Complete
Organization = Complete

«NoLongerUsedMilstone» «NoLongerUsedMilesione»
endDate
2015.01-01 00:00:00

resource resource
«Materieb» Traffic Sensor L «Software» Traffic Control SW
«Materieb Video «Software» Traific Signal SW
«Materieb User Interface «System> Control Room
«Software» Traffic Flow Calculation SW «System» Control Center
«Software Sensor Processing «Software» Display Board
«Software» Video Processing SW «System» Traffic Display Board
«Software» Traffic Display «Software» Traffic Event SW
«Software» Traffic Report Generation SW «Softwaren Traific Prediction SW.

hemeValues «Software» Emergency Services SW
L e «Softwaren Traffic Data Archive SW
Training = Not Applicable themevalues
Logistics = Complete Equipment = Complete
Organization = Complete Training = Not Applcable
Logistics = Complete
Complete
Architectural Description] Actual Projects [PV-21 '] [1arehitectural Description] System views (sv-81" [ iarchitectural Description] Operational Activties [CV-6] ']
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PV-1 Actual Project — Detall




PV-2 Actual Project Timeline

[Architectural Description] Actual Projects [PV-2]

Phase 1 Surveillance
(Traffic Management)

Traffic Management

2012-01-02 00:00: 2012-03-01 00:00:q 2012-05-01 00:00:00 Equipment

Control Start Surveillanceinc| SurveillanceDep

Training

Phase 2 Traffic Control D Logistics
(Traffic Management) D E
Organization
2012-07-01 00:00:00 2012-09-30 00:00:00
Control Start Control Inc Mot Applicable

Complete

Mot Started

HOECOOG

2012-03 2012-05 2012-07 2012-09 2012-11 In Progress
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Capabillity to Activity Mapping

CV-6 [Architectural Description] Operational Activities [CV—6]J

«Capability» «Capability» «Capability»
o = «block» «block» «block»
«ActivityPartOfCapability» Respond to Traffic Even Coordination Communication

] - 1
1 - 1

1
1
! f ! v S “AdvyPartOfCapabil
«ActivityParfOfCapabiIity» ! «ActivityPartOfCapébility» IcActivityPartOfCapability»  ~ =« _ « yPartOiCapal ty>
1 1
1
L

\
«ActMtyPhrtOfCapab|I|ty» «Act|v|tyPartOfCapablllty» ‘ «Act|V|tyPanOfCapablllt)h>

<Act|V|tyPartOfCapab|I|ty»

«Capabilty> <Capabiity> «ActlvnyPartOfCapablllty «Capability»
«block> «block> Provide(fl'brlg;:fli(():) Histor:
Traffic Control Traffic Reporting Y
/4 I 1 |
ActivityPartOfCapabili 1 1 1 ActivityPartOfCapabili 1 . .
Aoty pabilty AcivityParnOfCapabilty» cActvityParOICapabilly»  I<ACtyParOICapabiity» «ActivityPartOfCapabilty» \<ActivityPartOfCapability»

«ActivityPartdfCapability»

u «ActlvnyPartOfCapablhty»

V
«Capability» «Capability» rr— D
«block» «block» «(iakfljggll(lgy» «AcnwtyPiirtOfCapablIﬂY»
Calculate Traffic Levels Traffic Surveillance ) i 1
Traffic Prediction |€ = = == == ===

1
«ActivityPartOfCapability»

: « Activit;{P artOfCapability» : «ActivityPar!OfCapabiIity» «ActivityPaftOfCapability» : |
«ActhltyPartOfCaphb|I|ty» | 1 1 «AcnvnyParthCapablhty» 1
«Act|V|tyPartOfCapab|I|ty» 1 1 1

[Activity (Operational)] Manage Traffic [OV-5b] Iﬁ

26



Manage Traffic Activity Sequence




Operational Structure

QV-2 [Performer] Autoville Context [OV-2]J

WS->TC:WR : Weather Report

TS->TC:TF : Traffic Flow

1=

TA->TC:TAD/ Traffic Archive Data
TC->TA:TAD : Traffic Archive Data

[Architectural Description] Operational Nodes [OV-3] Iﬁ

‘

EP->TP:ES : Event Schedule

TS->TP:TF : Traffic Flow TP->TC:AP : Accident Prediction

TC->CS:SR : Service Reques

CS->TC:SS : Service Status
TC->CM:AR : Accident Report

TC->MM:TR : Traffic Report

TC->TE:TSS : Traffic Signal Schedule

TC->CM:TP

! CS->CM:SS : Service Status

R : Traffic Planning Report

28




Interaction Summary (ICD)

Information Exchange Producer Needline Consumer
Name | Ennv&y&d- Perfomer | Activity (Operational)] Name Perfomer | Activity (Operational)
C5->=TC:S5S Mnf;;n;::;nsli;z:ntn g-,f:gz:}z:; s-TC Tt::;:‘,utgr;:trrﬁ;l

EP=TPES “'"Lﬂ;itggnimzm Eiii;fglran;::g ER-TF Trmapf::;:;ir;g
TASTCTAD| e Archve Data | Traftic Arcae TA-TC | rrate Conro

oA | et Report | Trattic Conrol CH-TC | ey wanagement
reocuTeR| e S | e e 1Te | caronrne
TR | e Report | Trafc Contro M| frmss e

TCSTATAD| T e Archve bata | Trafr Conto TATE | rratic Arenie
reterss | e et | e Rl ot

oTcap | dorator erent | Baronen Al s
wssrewe | Tlor Serel | sharomen wore | e

29



Operational Modes

Autoville Traffic Context

Q

when{ Complete ¥

System Startup
o0 : System Tes

Shutdown Request/

V

( Operational

Monitoring

Q after( 5mins )/ J/
\( Calculating Flow

do : Monitor Traffic Speed
do : Predict Traffic Flow
0 : Review Event Schedul

( Generating Report

/7 |do : Archive Traffic History
o : Execute Planning Repo

( System Shutdown ‘

when( Complete Y

Controlling
when( Accident Detected ¥ \V
@ .
N Active Traffic Event ’
( No Active Events do : Control Traffic Signals

do : Dispatch Emergency Services
do : Dispatch Recovery Vehicle
do : Dispatch Road Crew

do : Predict Accident Impact

when( Traffic Event Clear ) wo - Monitor Accident

o : Search for Traffic Even

[Architectural Description] Typical Organizations [OV-4 Typical] Iﬁ
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OV-4 Organizational Template

OV-4 [Architectural Description] Typical Organizations [OV-4 Typlcal]

1
May
1
Emp
1
>
Emp -

Sub-Dept Sub Dept

1} org
1 1.2
Op

|[Architectura| Description] Actual Organizations [OV-4 Actual] Iﬁ

L'

1 Sub-Dept
A

'<|—\
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OV-4 Actual Organizations

OV-4 [Architectural Description] Actual Organizations [OV-4 ActuaI]J

1 1
\:fFiIIsPost» | Dept \FillsPost>
Sub-Dept

Sub-Dept

Sub-Dept

Org
_

|[Architectura| Description] Competencies [SV-9] Iﬁ
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SV-9 Personnel Competencies

SV-9/SvcV-9 [Architectural Description] Competencies [SV-9]J

[Architectural Description] Human Activities [SV-4] 'ﬁ
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SV-4 Operator Activities

SV-4/SvcV-4 [Architectural Description] Human Activities [SV-4]J

_ _
1
«ActivityPerformedByPerformer»
[

«ActivityPerforqned ByPerformer»

[
[
[
[

«ActivityP:erformed ByPerformer»

1
1
«ActivityPerforn:ed ByPerformer»
1
1
1
1
|

[System] Traffic Context [SV-1] Iﬁ
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Traffic Management Systems

SV-1/SvcV-1 [System] Traffic Context [SV-l]J

<

CS->TMS:TSM : Traffic Status MessageT
CS->IN:TR : Traffic Repor}

. CSP>RMISR : Service Request |
CS->TS:TSS : Traffic Signgl Sched! » .

ICS->MM:TR : Traffic Report

>

VID->CS:VD : Video Qata

] CS->UI:RT : Road Topology

CB5->UI:SS : Service Statusw
A

A CS->UI:TR : Traffic Report

CS->UI:TF : Traffic Flow A
CS->UI:ES : Event Schedule

y
CS->UI:VD : Video Data

RM->CS:SS : Servicg Status

WS->CSJWR : Weather Report

P —

ES->CS:SS : Service Statys CS->ES:SR : Service Request
CS->CP:TPR : Traffic Planning Report

TS->CS:SD : Sensor Data
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SV-1 Control Room Detall

SV-1/SvcV-1 [System] Control Room [Sv-l]J

UI1->CRO01:SS : Service Status

TUI1->CR01:Vd : Video Data
TUI1->CR01:TF : Traffic Flow

CRO1->UI1:SR : Service Request

CS->UL:VD : Video Data
CS->UI:SS : Service Status

CS->UI:TF : Traffic Flow
UI1->CS:SR : Service Request

A
UI2->CRO2:TR : Traffic Report

4
UI2->CRO2:ES : Event Schedule i

'y
UI2->CRO2:RT : Road Topology

CR02->UI2:TRR : Traffic Report Requestl

CS->UI:TR : Traffic Report

CS->ULES : Event Schedule

CS->UI:RT : Road Topology

UI2->CS:TRR : Traffic Report Request
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Software Interfaces and Interactions

SV-2/SvcV-2 [System] Control System [SV-Z]J

VP : Video Data
e

iCS->VP:VD : Video Data VP->TFC:VD : Video Data

>

WebP
DB->CS : Traffic Status Message

™
TRG->TPA:TR : Traffic Repozji
RG l

DB

cs
1|
7
TRG
TRG->DB:TR : Traffic Report
TFC :
->TRG:TF : Traffic Flow

N1

TFC->TE:TF : Traffi

Flow
SP->TP:SD :

_ W
LVP->Web:VD : Video Data

TRG->TC:TR : Traffic
T

vTRG->Web:TR : Traffic Report

1}

TE->TC:AER : Accident Event Report

4

WP->TP:WR : Weather Report

W

TSP->TFC:SD : Sensor Data

Sensor Data

cs TP : Sensor Data .

<

WP

CS->TP:SD : Sensor Data

WP : Weather Report

s CS . =
Web->CS:TR : Traffic Report CS->WP:WR : Weather Report
TC->TS:TSS : Traffic Signal Schedule
TC
cs ES->CS:SR : Selwce Requestm
|[System] Control Room [SV-6] Iﬁ TC CS->ES:SS : Service Status ES
TS->CS:TSS : Traffic Signal Schedule
[Architectural Description] Resources [SV-3] Iﬁ |[Architectural Description] System Activities [SV-4] Iﬁ

[LFFs
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SV-6 System Interaction Summary

Resource Interaction Producer Connector/ Consumer
Name Conveyed Resource Activity (System)| Name |Protocol Resource Activity (System)
C5-=ES55 SEF:iE:t;:atus Co :iﬁ?tsirr::em ES-C5 Emerg neTn5 ;T ::r:E:Zes SWW
C5-=>TPsD Saﬁi': :EETata Co ﬁiﬁ?t;rr::em TP-C5 Traaffc';fr ;::: ::25:1 SW
Co-=ULES Evenlil::;z:dule Co ﬁiﬁ?;r;:em ve-es U‘:':: T'::I;:a':ﬂ
CS=ULRT Ro E;F:'El:lt;:ll:l ay Co :f;ﬁ?tﬁirr;:em viz-c=s U:E:': le[::ri:ace
C3-=ULSS Ser:iE:t;:atus Co ﬁﬁﬁ?tﬁirr;:em cs-un U;;: T'::::;::CE
C5-=ULTF Tr:f?ztli::l W Co ﬁf;;rft;rr;:em cs-ult U;;: T:::ri:ace
CS-=ULTR Tra :f?:alt:'?:pu rt Co :iﬁ?tﬂirr;?em ve-ts U;Eh: T::';:ce
CS-=UINVD 1.,;',;52 t;:tﬂ Co ﬁiﬁ?;::jem cs-un Us.mf:ﬂrII T::Iri:ac&
CE=NPND ‘-..-’S Es tl?l-:tﬂ Co :f;ﬁ?tﬁirr;:em VP-Cs Vid E.‘I: ir']:c"::;:g SW
CS-=WPRWR WEE:I?:rtERZpu rt Co ﬁﬁﬁ?tﬁirr;:em We-cs Weath:?[;‘?;:;:?n g SW
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System Connection Matrix — N2




Capability Taxonomy with Implementing Resources

CV-2 [Architectural Description] Capabilities [CV-2 Resources]J

«Capability»
«block»
Calculate Traffic Levels

«Capability»
«block»
Traffic Prediction

«Capability»
«block»
Respond to Traffic Event

realizingResource
«Software» Traffic Flow Calculation SW

«Capability»
«block»
Traffic Control

realizingResource
«Software» Traffic Signal SW
«System» Control Center
«System» Control Room
«System» Traffic Display Board
«Software» Traffic Control SW

«Capability»
«block»
Communication

realizingResource
«Software» Traffic Prediction SW

realizingResource
«Software» Emergency Services SW
«Software» Traffic Event SW

«Capability»
«block»
Traffic Reporting

realizingResource
«Software» Traffic Report Generation SW

«Capability»
«block»
Coordination

realizingResource
«Software» Emergency Services SW
«Software» Traffic Control SW

Traffic Context ﬁ

«Capability»
«block»
Traffic Surveillance

realizingResource
«Materiel» Video
«Materiel» User Interface
«Software» Video Processing SW
«Software» Sensor Processing SW
«Software» Traffic Display SW
«Materiel» Traffic Sensor

«Capability»
«block»
Provide Traffic History

realizingResource
«Software» Traffic Data Archive SW
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Summary of System Costs

[]z]z]4]s]

A=l = IR I SR S

P [ R | P P (R (g | BB | ==
BN EHRELBRNEEBERRESEREERES

| A B C D E F G
. Cost (in USD)
Name Quantity Estimate | No Margin | Margin (%) With Margin| Budget
Traffic Context (Autoville Traffic Management Architecture::System View  n/a 50000000 51799000 [ 12.00% 53014880 |600000000
Control Center {Autoville Traffic Management Architecture::System Vie 1 1000000 | 1649000 20.00% 1978800 1300000
Control Room (Autoville Traffic Management Architecture::System Vidg 1 0 649000 10.06% 714300 782000
Control Room Operator (Autoville Traffic Management Architecture: 2 0 0 0.00% 0 0
Control System (Autoville Traffic Management Architecture::System 1 0 645000 10.06% 709500 777000
Display Board SW [Autoville Traffic Management Architecture::Syst 1 10000 10000 10.00% 11000 12000
Emergency Services SW (Autoville Traffic Management Architecturd 1 15000 15000 10.00% 16500 20000
Sensor Processing SW (Autoville Traffic Management Architecture:] 1 100000 100000 10.00% 110000 150000
Traffic Control SW (Autoville Traffic Management Architecture::Sys 1 100000 100000 10.00% 110000 120000
Traffic Data Archive SW [Autoville Traffic Management Architecturd 1 10000 10000 10.00% 11000 15000
Traffic Display SW (Autoville Traffic Management Architecture::Sysi 1 100000 100000 10.00% 110000 110000
Traffic Event SW (Autoville Traffic Management Architecture::Syste 1 120000 120000 10.00% 132000 130000
Traffic Flow Calculation SW {Autoville Traffic Management Archited 1 50000 50000 10.00% 55000 60000
Traffic Prediction SW (Autoville Traffic Management Architecture::§ 1 0 0 0.00% 0 0
Traffic Report Generation SW [Autoville Traffic Management Archit 1 20000 20000 12.00% 22400 25000
Traffic Signal SW (Autoville Traffic Management Architecture::Systd 1 20000 20000 10.00% 22000 25000
Video Processing SW (Autoville Traffic Management Architecture::d 1 100000 100000 10.00% 110000 110000
Web Presence SW [Autoville Traffic Management Architecture::Sys 1 0 0 0.00% 0 0
Weather Processing SW (Autoville Traffic Management Architectury 1 0 0 0.00% 0 0
User Interface (Autoville Traffic Management Architecture::System 2 2000 4000 10.00% 4400 5000
City Planning {Autoville Traffic Management Architecture::System View 1 0 0 0.00% 0 0
Emergency Services [Autoville Traffic Management Architecture::Syster| 1 0 0 0.00% 0 0
Event Venue |Autoville Traffic Management Architecture::System View 1 0 0 0.00% 0 0
Internet (Autoville Traffic Management Architecture::System Views::Rg 1 0 0 0.00% 0 0
Mass Media (Autoville Traffic Management Architecture::System Views 1 0 0 0.00% 0 0
Road Maintenance (&utoville Traffic Management Architecture::System 1 0 0 0.00% 0 0
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Review generation of Model checks

UFDM - Model ovenview

_ | Review iems failed vs passed
mFabsd w Passed

Cregndiew by review type
R
Ahsirpcied exchanps checks
Nissiene seguetces vabd
Oud of sanvice mlesione resounce check
Fropct sequences vakd
Ragurcs dapieyed belee no BOQET sl chack
Resgurce depioyed before oul of senace chek
Roguincs ineimsaied balone aul of senaos chac
Respurce speradens check
SAFGIER S{HT RSN HAT P m ey
Wald sode ports and needines

Valkd resouice conneciors and por]

Cervew by requency

Bliesaiioniy

TVC Ice Model, Version 3 - Artisan Reviews

i Flle Edit View Reviews Tools Help

UPDM

= | Dictionary

Service operation inconsistency (0)
Valid node ports and needlines (0)

Valid resource connectors and port (0)

Abstracted exchange checks

Abstracted exchanges must use source/target pins with compatible types to the conveyed item.

0 C’ ’ The IO Flow SH2-SN1:Inf2 : Information Element2 hags a different conveyed classified to the source pin High

Level Activity 1.Low Level Activity 2 Pin2
Milestone sequences valid

Checks that milestone sequences do not go backwards in time.

Qut of service milestone resource check

Out of service milestones connected fo a resource should be the last milestone within an actual

project.

Project sequences valid

Checks that project sequences do not go backwards in time.

Resource deployed before no longer used check

A resource should be deployed before no longer used within an actual project.
Resource deployed before out of service check

A resource should be deployed before out of service within an actual project.

Resource incremented before out of service check

A resource should be incremented before out of service within an actual project.

Resource operations check

Resource operations should be service operations not UML operations.

Service operation inconsistency

Service operations should be consistent with Service points and concrefe behaviors.

Valid node ports and needlines

A node port or needline is used incorrectly.

Valid resource connectors and port

A resource connector or port is used incormrectly.

m

TVC lce Model (v 3) 27 Jun 2013 11:45:58

=

| CAP| MUM | SCRL]| ..

42



Parking Lot System With Charging Stations

Pressure sensor

Display Boards L—

System controller :
Lot 1 Snaces & barrier mOtOK Exit
Lot1 Spaces Traffic lights
Lot2 Full S — N\ / ’
Lot 3 Spaces / | =S o Parking Lot
Serial Links ;

Safety barrier

IR beam
sensor
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Parking Control Context

ibd [Block] Parking Context [IBD]J

JrzitemFIow»
PL-STR:VH : Vehicle

STR

STR

ite mMFlow»

v STR-PL:VH : Vehicle

«itemFlow»
STR-PL:VH : Vehicle

{3

«itemFlow»

PL-STR:VH : VehicIeT

Motorist

r; itemFlow»

«itemFlow»
PL-DB:DI : Displgy Info

«itemFlow»
PL-DB:DI : Display Info 5

N

L-DB:DI : Display Info

~

«itemFlow»

# «itemFlow»

v STR-PL:VH :

PL-STR:VH :

Flow»
:DI : Display Inf

«itemFlow»
PL-DB:DI : Display Info DB

«itemFlow»

PL-DB:DI : Display |

WDE
DB

L

«itemFlow»

PL-DB:DI : Digglay Info

«itemFlow»

«itemFlow»
PL-DB:DI : Display Info
4_

-

Motorist

-DB:DI : Display Info

DB
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Parking Lot System Model

ibd [block] Parking Lot System [PhysicaI]J

«ltemFlow» rbPress

prS : 5Vhigh

Car mot : 12Vhigh
high : 5Vhigh $ low : 12Vhigh T T high : 12Vhigh
: 5Vhigh .
: 12Vhigh
low : 5VhighT T
high : 5Vhigh
irS : 5Vhigh
e : l0Ucomms
4
4
allocatedFrom A
«ltemFlow» dbPress ’ T : serialByte
«ItemFlow» keyPress ST T T TS [

allocatedFrom
«Connector» ctrl-io

Iﬁ ---------- i : dispString

~o : ~lOUcomms

Operator

gL : 12Vhigh

rL : 12Vhigh

low : 12Vhigh
> i
—>

high : 12Vhigh

fL : 12Vhigh

serial connection data B
Type RS232/V24

inputs : 1 start bit, 2 stop bits, no parity
7 data bits:
0-3 : key value
4 : keypad press (see bits 0-3 for value)
5 : display button press
6 : reset button press

output : 4 bytes, each byte:
1 start bit, 2 stop bits, no parity
7 data bits: ASCIl number
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Example - Parametrics Context

bdd [Package] Constraints [Context]l

Max Capacity Equation {maxC = (sa - ua) / (VSA + (i * 4)} ')

constraintParameters :
1 1 |dl:integer I
maxC : integer

sa - surface area in square metres;

mcE : . :
d|sa : surfaceArea VSA - surface area required for all vehicles;
5 BRI AR dl - length of driveways (4 metres wide);
VSA : surfaceArea 9 ay '
1 ua - unusable area in square metres;
1
I
I ¢ - number of normal car spaces (each @
1 6 square metres);
«rationale» lﬁ d - number of disabled car spaces (each
- i @ 9 square metres);
Need to maxi S m - number of motor bike spaces (each @
3 square metres);
1| params nvEa\1 e e m — —m = - - : )

V ]

Number Vehicles Equatio
: surfaceArea
constraintParameters «rationale»
c:integer N _ _ _ ] ratio of vehicle quantityKind
d : integer types can be Alea
m : integer subject to local unit
VSA : surfaceArea legislation SquareMeter
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Parking Area with Charging Space

ibd [Block] Parking Area [IBD]I

«itemFlow»
v CHG-EC:PW :

wer

a7



ThingWorx Platform

Connectivity
Connectivity and Device
Management

Device Cloud Marketplace
Private Device Cloud Smart Extensions and

ThiﬂgW@l‘X -. Applications

APTC Businass Application Enablement

Application Enablement Cassandra
Platform

loT Platform Big data for operational data

Composer

Rapid Application _
Development and Graphical ColdLight

User Interface Builder Machine learning and
predictive analytics

Federated Deployments
Deploy how you like

Predicti : L : Y
Agﬁigf COLDLIGHT Augmented Reality* @ﬂ Digital Twin* 0
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ThingWorx Composer —Rapid Application Development  PTC

* Customer Portals
— Mashup of Data Sources

* Mobile Applications
— Smartphone and Tablet Applications to enhance
Product Experience

{
i
w

* New Internal Applications
— Field Service Applications

o Bmo :
-
/ e
=
Vo4 2N K ry—
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System Model Simulation PTC Integrity Modeler [P T C’

PTC Integrity” Modele

CAPABILITIES —— e Reuse blocks containing
. simulation data within
+ Simulate SysML y _— diagrams
model visually

 Store simulation
information within
system model blocks

Simulate behavior

 Drag and Play
Simulation

« Connect to third-party
simulators (MATLAB
Simulink™ etc.)

Reduce design

BENEFITS e Project cost reduction
walkthrough efforts

: Reduce design errors
behavior early




Bridging the Digital and Physical Worlds

Augmented
Reality

-
;-‘
i

52

al
AN
s
)

Connected
Product
Dashboard
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Systems Engineering and ThingWorx cuture PTC

PTC Integrity Modeler — Automated ThingWorx Code Generation

Layer PTC Integrity- Modeler” system Design Live ThingWerx System Real World

L} L it g
% 0. l Y Deployed
— 313 vy
el 1 =t und

SoS/
ThingWorx
Mashup
0
Thing ErerE -
Shapes e

r—

1 \

1 \

1 \

1 \

1 \

\

| \
N \

Edge Devices

A}
\
\
A
\
ﬂ

1
1
1
I
'I
1
Deployed .

Prototype driving requirements for Integrity Modeler 8.3

Forward Looking Information Subject to Change without Notice 52




Demo




Product Line Engineering




Variant Modeling

« Variant Diagram

Variation on all Diagrams Var Variant Digram Parking Varians|
Simple Notation
| Variation Point

A Variant Lot Type

C1 Variability Dependency !

— Mandatory/Optional Ji‘/l"‘

= Requires Dependency y T
=
—> Excludes Dependency

A . Free Payment
<> Artifact Dependency

A 3

3 Alternate Choice

£e
OVM

PALUNO, The Ruhr Institute of Software Technology
Software Product Line Engineering (Pohl et al - Springer 2005)
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Payment System

ibd Parking Lot System [Payment Variant]J

i

Operator

r

@\ y

B

: dispString

prs

a1 low : 12Vhigh
high : 5Vhigh I —l
high : 12Vhigh fL : 12Vhigh
high : 5Vhigh — L T st
it I low : 5vhigh. TK : Ticket
gx : 12Vhig !! !! !l r2 : Svhigh. ’
xm “gvhigh. high : Svhigh. "~ |21
CT : Svhigh. l

high : 12Vhigh.

:~[OUcomms

— mot : 12Vhigh
low : 12VhighT gL : 12Vhigh
\ high : 12Vhigh
serialByte - lOUcomms rL : 12Vhigh
1 12Vhigh

: 5Vhigh  low : 5Viaig
Tl
~2V hig

low : 12Vhigh.

. low : Svhigh.
j | low ; 12Vhigh. %
|

high, : Svhigh.

high : Svhigh®
low : 5vhigh.

v

high : 12Vhigh.

rL : 12Vhigh
mot : 12Vhigh
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Variants with Model Elements

var Vanant Diagram [Payment]J

Parking Lot System [Payment Variant]

«activity»
Take Ticket

«activity»
Pay Ticket

Free

Payment

@

[block] Parking Lot System [Physical]
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Interface Variants

ibd [Block] Controller [ibd]|

fp4 : IOUcomms
«flowPort»
fp1: 12Vhigh

‘i«ﬂowPort»
fp2 : 12Vhigh

‘i «flowPort»

fp3 : SVhigh

Variability.Free

Variability.Payment
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Variant Selection

« Variant Selector
Browser User Interface
External Variation Points Only
Jump to Next Decision/Problem
Progress Bar

* Decision Set Editor
Variant Debug

External & Internal
Variation Points

Jump to Next Decision/Problem

B Both Edit the Same Decision Sets

Variant Selector - SysML Parking Lot v8-1-1, Version 2

0000000

2
-)O\ Parking Type

Lot Type 2 v
@ Payment
Make your decision

for each Variant:

[ SysML Parking Lot vB-1-1, Version 2 - Artisan Studio - [Variability.Parking Typel -
| File Edit view Tools Window Help

Dy b W 6 o > | o | & 0 [G]| W | 2 - 5 - [ 63| i | HS-PCRRP
L,

<l | 1] O G| ee [S] [EEISE 40
T i -| Mot Connected

Variants: 2/2

0 | unaeciaea Variation Points: 0
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Model-Based Product Line Engineering

* Create Product Model — Including Super-model and Asset Variation

var Variant Diagram |Paymenl]J

Parking Lot System [Payment Variant]

«activity»
Take Ticket

var Variant Diagram [Paylnul]J

«activity»
Pay Ticket

Free

Payment

[block] Parking Lot System [Physical]

‘ Parking Lot System [Payment Variant] |

«activity»
Take Ticket

«activity»
Pay Ticket

| —
e |
T

p3: §Vhigh

am - Svhigh o 1Ahgh o 12high @2:5migh TK:Svhigh
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OMG Reusable Asset Specification (RAS)

« Modular Design is an approach which segments the design of whole
systems into linked, manageable and reusable sub-system designs

w=E558
Witeel

= -

Module h 4

Module (Asset)
Library

|
!
!

System Model

_—

'\| T
= :::.,J

=1

Expand product offering while

reducing costs

|




Model- Based Product Line Engineering PTC

* Integrated MBSE, Modular Design & Variability Modeling
= Model-based Product Line Engineering

Product Line
Models

Links via
Assets

Sub-system
Product Line
Models




Open Services for Lifecycle Collaboration

PTC will utilize OSLC as a foundational layer to satisfy key customer use cases —
extended as needed to deliver more robust interoperability.
« Standards-based “Link, not synch”

— Extends the value of ALM investments e Feuiamens

— RESTful Web Services architecture

— PTC co-chairs OSLC Core group —
ensuring our customers’ needs are

represented Ly | Linked \4
{ - Lifecycle Data O

Quality /N / % (oswe) { & __ . Architecture

Management; & /V j;Management

‘ -
L

« Designed for maintainability
— Source application owns both data and UX

— No data transformations, replication or
synchronization dctLieec

* Open/ extensible
— Enables use cases for cross-vendor

interoperability
— Supports N:N relationships — ideal for
selective data sharing across supply chain
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Candidate Use Case
Create/Update Configurable Product Structure from System BOM

PTC

Requirements i Fynctional Model | System BOM Class Model
. Model | ; (Software Designs)
@ o i ] - Variability
[T} i : A A
g i : [ ;A‘, =59 +ECU Software sub-system
! : P L. +Controller
s Reql " i . o
> negz s | | :'
= Req2.1 i i
@ Req22 | s
== H 1
E Req3 ! [El g i Connectorl
o Reqn3.1 i Sequencel —> i
= q i Sequence2 —p i PortL Port2
o. Req4 i Sequence3 *——— !
(“opien Choices | .
— Bucket 625 Configurable Product
TLoad S5ize=3T Then 725 Structure (eBOM)
_ Bucket = 625 or 725 — 823
s » Emission T4 ‘ﬁ
c IT5 — Parts, End
(@] - % Items,
o] Create/update Load Size 3T Configurable
= Configurable Modules, — 5T {‘Q_ Modules
; Parts, thlons, (_:_hom;es TRegonET T Region  NA - gk
and Variant Specifications [ Emissionz|T4 F- EU
O from System BOM — Asia w
l— Product Models {;_3}
o s':‘::. Moo | Laree |
- —t— %@
mission X ox @ Software
X . Executables

Future looking information subject to change without notice © 2015 PTC
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Candidate Use Case
PTC

Create/Update System BOM from Configurable Product Structure

Requirements i Functional Model | System BOM Class Model
. Model | ; (Software Designs)
Q o i ] - Variability
Q i i A e orm—
-8 i @ H [ ;A 5+ +ECU Software sub-system
Reql | i @M_u 5 i
E : i
: Req2 ! Actorl ! ] {
> | : ! |
= Req2.1 i i
8 Req2.2 i i
e H !
E Req3 ! [El g g i Connectorl
o Reqn3.1 i Sequencel —P i
= q i Sequence2 —p i PortL Port2
o. Req4 i Sequence3 *——— !

opion | oo |

— Bucket 625 Configurable Product
TLoad S5ize=3T Then 725 Structure (eBOM)
_ Bucket= 625 or 725 > 823
= Create/update System Blocks, N P
= Associations, Variation points - I Parts, End
O and Decision Sets from —T o ltems,
-g Configurable Product Structure — 5 o {‘Q_ configurable
; [ TRegion=EU Then F— L e - @
Emission#IT4 EU
U — Asia {é}
l— Product Models {;_3}
— —— %@
Emssion 14 X x @ Software
s x ' Executables
Region  NA X

Future looking information subject to change without notice © 2015 PTC 65



Candidate Use Case

Lifecycle Traceability

Requirements i Fynctional Model | System BOM Class Model
. Model | ; (Software Designs)
Q2 o i i - Variability
Q i i A e o—————
g i : [ ;AH BB: +ECU Software sub-system
! i N L5 +Controller
S reat i | Fu . i
x Req2 i Actorl | 1 . -
b i R .""ll-L,.. ! H
.: Req21 : ““‘ i ...ll.lllll. -
oot ! by
@ Req2, 2" ; b
== ““ ! i )
E Req3 - ! [El g g i Connectorl %%
(& ] Req3.1 i Sequencel —» i -‘;
I_ q i Sequence2 —Pp i Portl Port2 :“
o. Reqg4 i Sequence3 *——— i FK
— Bucket 625 » i Configurable Product
Load Size=3T Then i & Structure (eBOM)
_ Bucket = 625 or 725 — 823 i ﬁ
E Lifecycle traceability from > Emission T4 0
O requirements to functions to IT5 s - e N
© system BOM to eBOM/software LeEee | & K Configurable
= designs and vice versa — 5T & {i Modules
; [ TTRegion=EU Then F— e | K| &
Emission#1 T4 EU
U — Asia {é}
l— Product Models {;_3}
ol opon | croces [SSIEE
::j x ; %ﬁ
Emssion 14 X x @ Software
s X ' Executables
Region  NA X

Future looking information subject to change without notice © 2015 PTC 66



Process Authoring and Deployment

CAPABILITIES

Define and
document
processes and
procedures

Tailor process
definitions for
specific programs

Deploy standard
processes to
teams with To Do
dashboards

Generate project
plans

Merge Industry Best Practices

BENEFITS and your Experience to

PTC Integrity Process Director pTCO

Establish, measure, manage and improve your organization’s
d development processes

operational, engineering an

improve Quality

“

Demonstrate adherence to
safety/regulatory compliance

Web based authoring
environment

Auto generated BPM
views of process

Project tailoring during
project initialization

To Do dashboards

‘Change Management Project' Project Home

@In progress

Approve Plan, 30 Dec 2014 14:50, 75% 31 Dac 2014
@Waiﬂng to start

Coordinate Changes

Develop Implementation Plan

Reduce Costs of Process
Definition and Rollout



Process Library

&) http://dol78v2.processdirector.localhost.co.. O~ B & | @ processDefinition

File Edit View Favorites Tools Help

oY Suggested Sites » (&) Atego processDefinition @ Asset Library (&) Localhost processDefinition _e:j Atego model browser _e:j Web Slice Gallery

¢° do178v2.ProcessDirector.localhost.com

& Home

DO-178, Software Considerations in Airborne Systems and Equipment Certification is the title of a document
published by Radio Technical Commission for Aeronautics (RTCA), Incorporated. Development was a joint effort with
EUROCAE who publish the document as ED-12B. When specified by the Technical Standard Order (TSO) for which
certification is sought, the Federal Aviation Authority (FAA) applies DO-178C as the document it uses for guidance to
determine if the software will perform reliably in an airborne environment.

To find out more about Atego and DO-178 go to www.atego.com/services/certification

¥

V-Model Software Lifecycle

Waterfall Software Lifecycle

Spiral Software Lifecycle

Software Level

‘ + Back to libraries

# New definition

# Home

# Library summary

¥ Recently viewed

+ New definitions (17 weeks ago)

A Updated definitions (17 weeks ago)

= Library structure

untagged Assessment Checklist
Coding Standards Consideration
Correlation Criterion Design Standards
poi7s Document cuidelines
Lifecycle New in DO-178C Phase

Plan Template PI‘OCESS

PSAC Reguirements Standards Resource

The Design Assurance Level (DAL) is determined from the safety assessment process and hazard analysis by examining the
effects of a failure condition in the system. The failure conditions are categorized by their effects on the aircraft, crew, and
passengers.

1 Catactronhic - Failure mawv canse a crach Error or lngg of critical function renuired to safaly flv and land aircraft

Resource Group Review Risk Role sas
SCMP SDP sor sQap Stage

Standard SvP SVR Technigue Tool
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Process BPMN view of steps

(&) hitp://dol78v2.processdirector.localhost.co.. 0 ~ B ¢ | &) Spiral Software Lifecycle

File Edit View Favorites Tools Help
Y E Suggested Sites » (&) Atego processDefinition @ Asset Library (&) Localhost processDefinition _63 Atego model browser _63 Web Slice Gallery «

| * Show navigation

View Relationships Structure Discuss BPMN View
= Download PDF

Horizontal Top level = Download MS Word

‘ @ Revision history

+ Edit
Planning ‘ Il Freeze
Phase
~ Delete
Wrile
Standards
[+
Lifecycle
Plan Software Process
Aspects of Certification SDP
[4]

Software Reguirements
Phase

Accept System
Requirements
[+]

Update Planning
Documents

Create Functional
werification Test
Cases

Review Software
Raguiremanls
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Project Dashboard

&) http://dol78v2.processdirector.localhost.co... P~BC L] Project Home

File Edit View Favorites Tools Help
= E Suggested Sites v (&) Atego processDefinition @ Asset Library (&) Localhost processDefinition _ej Atego model browser _ej Web Slice Gallery «

@ do178v2.ProcessDirector.localhost.com
AeroProjects

‘testProj’ Project Home ‘ + Back to libraries ‘
Project Tasks o Documents & Links + Navigate project ‘

[B| Waiting to start Software Detailed Design Document (SDD)
»Configuration Management Major Milestones »Process Description, Configuration Management Major
Milestones

© Assign roles

+ New project
2 Project members

#® Reports

“ My Document Shortcuts “ My Process Shortcuts

@ Software Design Document (SDD) i@ Critical Design Review (CDR)
»Process Description, Configuration Management Major »Process Description, Configuration Management Major
Milestones Milestones
g Software Requirements Data (SRD) @ Functional Configuration Audit (FCA)
»Process Description, Configuration Management Major »Process Description, Configuration Management Major
Milestones Milestones
»Process Description, Configuration Management Major = s = =
Milestones @ Physical Configuration Audit (PCA)
+Process Description, Configuration Management Major +Process Description, Configuration Management Major
Milestones Milestones
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‘Gantt Chart Tools

Fq_ILE‘at

Start
Thu 6/27/13

Jul 21,

ived 7/24/13

Aug 25,'13 Sepl,'13

Sep B, '13 Sep 15, '13 Sep 22,'13
Finish
Mon 9/23/13

[ Task . |Task Name - |Duration  |Start « |Finish . Predecessors | .13 [Jun 23,13 [Jun 30,13 [Jul7,'13 [Jul 14,13 [1ul21,'13 «
Made TIW[T[F[s[s[M[TIW[T]F[s[s[M[T[W]T]F[s|s [M[T[W[T]F[s[s [M[TIW[T]F]s[s[M[T [W=]
1 = = Spiral Software Lifecycle 63 days? Thu 6/27/13  Mon 9/23/13 Ay
2 = = Planning Phase 26 days? Thu6/27/13 Thu8f1/13 P
5 2w 2 = Write Standards 2 days? Thu6/27/13  Fri6/28/13 =
: 2l 2 Write Software § 1 day? Thu6/27/13  Thu6/27/13
5 2R 2 Software Standar 1 day? Fri6/28/13 Fri6/28/13 4 -%
5 2w T = Plan Software Aspe 24 days? Mon 7/1/13  Thu 8/1/13 3 %
7 e 2 -~ Software Develo 1 day? Mon 7/1/13  Mon 7/1/13 =
g 2d 2 Software Lifec 1 day? Mon 7/1/13  Mon 7/1/13 (=]
s 2l 2 Change Manag 1 day? Mon 7/1/13  Mon 7/1/13 (=]
0 2@ 2 Escalation Prov 1 day? Mon 7/1/13  Mon 7/1/13 (=]
un 2@ 9 Project Manag 1day? Mon 7/1/13  Mon 7/1/13 [}
12 el 2 Software Conf 1 day? Mon 7/1/13  Mon 7/1/13 =]
13 2@ 2 Software Qual 1 day? Mon 7/1/13  Mon 7/1/13 (=]
1w 2e 2 = Software Configy 14 days? Mon 7/1/13  Thu 7/18/13 v o
15 @% = Software Conf 1 day? Mon 7/1/13 Mon 7/1/13
15 2@ T Organizational 1 day? Tue7/2/13  Tue7/2/13 15
7 2R 2 Personnel —Cc 1 day? Wed 7/3/13  wWed7/3/13 16
1B 2@ 2 Resources —Cec 1 day? Thu 7/4/13 Thu 7/4/13 17
12 2@ 2 Schedule 1day? Fri 7/5/13 Fri7/5/13 18
0 2@ SCM Principle: 1 day? Mon 7/8/13  Mon7/8/13 19
21 2l 2 Tools 1day? Tue 7/9/13 Tue 7/9/13 20
2 2@ T = Configuration 1 day? Wed 7/10/13 Wed 7/10/13 21
3 28 T Developme 1day? Wed 7/10/13  Wed 7/10/13
24 2@ 2 = Problem Repo 1 day? Thu7/11/12 Thu7/11f13 22
5 2@ D Problem Re 1 day? Thu 7/11/13  Thu 7/11/13 =
% 2@ T Change Appro 1day? Fri 7/12/13 Fri7/12/13 24
27 &l 2 Configuration 1 day? Mon 7/15/13 Mon 7/15/12 26 -l_ 3
ame C C I Eam| D
iy | s New Tasks : Manually Scheduled | |@ EESS ) o

71



Questions and Answers

Thanks for your attention! .

Speaker
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