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Understanding System Architecting and Modeling

Global Product Data Interoperability Summit | 2019

The Journey Begins

e Understanding role systems
architecture plays in the
development of complex
systems

e Strategies for architecting
complex systems

e Perspectives a system model On the rodd to success
can offer
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Typical Approach to System Changes in Manufacturing

Global Product Data Interoperability Summit | 2019

Time of Reflection
e View as isolated events with little or no impact beyond the point of use

e Focus is more on core functionality and less on interoperability
e Integration not easy due to incompatibility with existing systems (mechanical, electrical, digital)

e System or process modeling limited to static one-dimensional representations
e Existing mathematical models do not easily convey information for the general audiences

Realization

Bring Systems Engineering methodologies and systems modeling to the production floor!

—~ e GLOBAL PRODUCT DATA ) GPDIS 2019.ppt | 4
%; W DPERCEERREI LYY 2 0 1 9 * co“"'s ne'ospace © 2019 Collins Aerospace, a United Technologies company. All rights reggrvled.

This document contains no export controlled technical data.



Learning Modeling Language and Tools

Global Product Data Interoperability Summit | 2019

Searching for Building Blocks

e Exploring systems modeling methods
o IDEFO and others -
e Discovering what modeling language is
and meaning behind the symbols ?L‘i;’zz‘;‘z,lﬂz?::;:‘::;*s;52?22:1‘:;?:,?:;"‘“7

Referenced by
Driver Controller

users of the Manufacturing Execution System
(MES). MESis the systemof record.

- «block»
b s, Driver Controller

Y parts
«block» . : Data Adquisition
Manufacturing R :\Data Reporting
Execution System| (= - B -0 ata Storage

references
: Torque ScrewDriver

Composites
(parts) of
Driver Controller
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Global Product Data Interoperability Summit | 2019

Searching for Building Blocks

e Why SysML?
o Lends itself to model
«  Process flow .;lpackaggnmesernm,smm[Accgssmmuemwnm,smﬂm] S/
a Data flow
s Structure
= Requirements

n Use Cases %\w\ /%\

e Perspectives of a model f—

o Structural /
o Behavior %\
e Views of a model

o Diagrams
m Activity

Maintenance

Operator Management

= Sequence
m Block Definition
» Use Case
m Others
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Transferring Engineering Data to Manufacturing

Global Product Data Interoperability Summit | 2019

Applying New Knowledge

Project Browser v B x |®€ B  oct[package] Use Cases [POM CCA Design Change Release]

Problem: ERCIEES
Manufacturing (automated assembly lines) 4 5 conpameroc

[5] Activities

4 [E] Actors

getting intermittent Design data for machine § chkine

£ Data Control
2 IETech

place parts e

%2 PDM CCA Design Change Release
P PDM CCA Design Change Release

Path to solution: T

b i PDMEng Cenbit

e Created model of our Computer Integrated e ';
Manufacturing system to view data flow from S ;
Design Engineering to Manufacturing 3

e Identified gap (manufacturing data no longer
produced for changes to existing products)

Crete Graphics Creste Reference Naotes
ICorelDRAW] for Work [Faxt Edor] for Work

fiees

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Cina A

e Brought awareness of gap to Design
Engineering through graphical view of model

e Solution put in place
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Change Control Process - Deviation Tool
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Journey to Modeling

Problem:
Deviation process not being followed by manufacturing

Path to solution:
e Created model of Deviation process through
manufacturing system
e I|dentified process users and user interactions
(who, why, when, what, how, etc.) through use
case diagram
e Identified weak links (non-value added tasks)

Project Browser - x
FO%|t | =-

4 g Run and Hold
4 [E] Activities
b £3 Activities Library
b [ Swim Lanes
Configuration Record User Interface Launches
I [E] Actors
4 [E] Use Cases
B Receives Dev request
2 Use Deviation tool
%2 Stakeholders
> @ Access Deviation tool
> @ Clear Individual Unit from Deviation
@ Deviation t
| @ Create Deviation
> @ Close_Cancel Deviation
> @ Close_Clear Deviation
4 © Execute Deviation
1 Execute Deviation

22 Execute Deviation
4 © Access Dev Instructions
22 Access Dev Instructions
B Access Dev Instructions
b EC :Dev Executor
> EC Deviation Tool
b EC eView
4 @ Fillout Traveler
22 Fillout Traveler
& Fillout Traveler
> EC :RH Executor
| @ Update Configuration Records
@O Accesses SAP through FIT screen
O Prints Dev Traveler
[ ELC :Certified Inspector
[ EC :Dev Executor
@ Request Deviation
] Dev W Creators
E7] Dev Executor
7 Dev Executor
] Deviation Executor
F1 Neviatinn Fracutar

-

|« %2 Stakeholders. Use Case Diagram

wactorn

Cogkng

DevWI Creators

ME

IETech

aaaaaaa

Production Manager

CIM Admin
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Change Control Process - Deviation Tool

Global Product Data Interoperability Summit | 2019

Journey to Modeling

Project Browser v 8 x| € & FilloutTraveler. Activity Digram

Problem: o tel= | —
Deviation process not being followed by manufacturing —

[ Activities

b Actors
4 Use Cases
. #Z Deviation tool Use Cases
Path to solution: 52 Siholdes
[z @ Clear Individual Unit from Deviation
@ Deviation tool

e Communicated findings to Manufacturing via b © Ceeiaion

- > @ Close_Cancel Deviation I}
activity model R
. - ﬁ Execute Deviation
e Identified weak links (non-value added tasks) sl
FURE Pl T
ﬁ Fillout Traveler
¢

e Proposed solution (automate to remove non-value T

[ @ Update Configuration Records

D Accesses SAP through FIT screen
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[» EC :Dev Executor
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E7] Dev WI Creat
E] Dev Wi Creatc
E] Dev WI Creators
it
it

ors

ars

E7] Dev Wi Crea
E] Dev WI Crea
F] Dev Executor
F] Dev Executor
F] Dev Executor
F] Dev Executor
F] Dev Executor

o ._)
] Dev Requestors = .A._..a-..,d/} b s

ars

ors

83838 5
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Change Control Process - Deviation Tool

Global Product Data Interoperability Summit | 2019

Journey to Modeling

Problem:

Deviation process not being followed by K3 ==
manufacturing i

Path to solution:
e Created model of proposed solution

e Generated activity diagram of user interaction :
with the tool

e Extracted system requirements from model for
codification
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Programmable Torque Screwdriver System

Global Product Data Interoperability Summit | 2019

Journey to Modeling

Objective:

Introduce programmable torque screwdriver
system to manufacturing

Path to solution: bt

e Created model and generated structural view
of system through block definition diagram

Picject Browser SR _

bid[package] Torgue Scebrive System (System Arctecture] /

e Extracted additional system requirements
from structural view
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Programmable Torque Screwdriver System

Global Product Data Interoperability Summit | 2019

Journey to Modeling

. . . uc [package] Torque ScrewDriver System [AccessanqueScrEWDriverSystem]/
Objective:

: R
Introduce programmable torque screwdriver system

to manufacturing

Maintenance

Path to solution:
e Generated use case diagram to show possible a“.iw\

system interactions beyond the operator
ScrewDriver System

Operator Management

Engineering
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Programmable Torque Screwdriver System

Global Product Data Interoperability Summit | 2019

Journey to Modeling

P[Oject Browser v 1 x| & ﬁ act [package] Torque SarewDriver System [Download Torque Program]

Objective: omle e = T
Introduce programmable torque screwdriver system — SEE

:Operator Torque ScrewDriver :Driver Contraller :Manufacturing Execution System

4 (g Model

to manufacturing ! arscosnen

‘B Download Torque Pregram

T4 Execute Torque Program
8 Systemn Architecture

Path to solution: S o st o E e
© Download Torque Program Controller /'
e Generated activity diagram to show system
behavior upon interaction with an operator s

ablocks Data Adquisition

«block» Data Reporting

«block= Data Storage

ablocks Driver Controller

ablocks Manufacturing Execution System

ablocks Screw Dispenser

(o0 N Rooi oo oo M)

«block= Torque ScrewDriver
(L :Driver Controller ©—<
T :Manufacturing Execution System = T

e Extracted system requirements from model for :
system and vendor selection = o Dspens

L :Torque ScrewDriver
E' Controller

5 MES

& Operator

{Program)Torque Specs

aflows

- = =

b d

& Screw Dispenser

E' Screw Driver
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Takeaways

Global Product Data Interoperability Summit | 2019

Lessons Learned

e Look at equipment/tool/process as a part of a larger manufacturing system

e From the larger system perspective, identify all possible (current and future) interactions (user and other systems)
with system of interest

e Model structural relationships with system to gain perspective and identify initial requirements

e Identify and model expected behavior of system based on identified interactions

e Redefine system architecture based on identified interactions

e Use model perspectives and views to convey system requirements, intent and functionality to different audiences

e From the larger system perspective, identify all possible (current and future) interactions (user and other systems)
with system of interest
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Using SysML® and Systems Engineering for Manufacturing System Modeling

Global Product Data Interoperability Summit | 2019

Thank You! Questions?
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