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Agenda

e UML® artefacts for SE, OMG SysML™

e Engineering Change Management

e A Standard Approach to Change Management for
SysML
— 1SO AP233

Trademark Notice

OMG SysML Overview slides are trademarked or registered
trademarks of the Object Management Group, Inc. in the United
States and other countries.
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UML artefacts for SE,
OMG SysML




The “U” means “Unified”

e |In the beginning, there were several software
engineering diagramming techniques
— largely pretty pictures for human consumption

e Unified Modeling Language (UML®)

— Is their merger/standardization in the Object
Management Group (OMG™)

— Includes numerous diagrams

— Includes rigorous underlying model of the information
contained on those diagrams

— Is extensible, can tailor UML to create new languages
called UML Profiles
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UML In Systems Engineering

e Some UML diagrams are useful outside the software
engineering community
— E.g. State machines to simulate systems behavior

e Organizations created methodologies for using UML In
Systems Engineering

e SE community desired more commonality and so the OMG
Systems Modeling Language (SysML) standard was born

— Same thing happened for Systems Architecture and thus the OMG
Unified Profile for DODAF/MODAF (UPDM) was born
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What is SysML?

e SysML is really two things
— A set of graphical notations for modeling systems

— A formal specification of the information content the
icons on the diagrams represent
e a subset UML language model with SE extensions

e SysML was developed in collaboration between
INCOSE, OMG and 1SO

— SysML is a key step towards the Model Based Systems
Engineering vision
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Structure

bdd [package] VehicleStructure [ABS-Block Definition Diagram]
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[Internal Block Diagram]
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[Requirements Diagram - Braking Requirements]J
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Structure

Cross-cutting relationships

[Internal Block Diagram]
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Engineering
Change Management
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Today’s focus ™
System Definition
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Structure — View Based
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Item - ID
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Item — Multiple ID
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ltem - Version
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Iltem - Version 2
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Iltem - Views
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Document

Weight = 12kg
Color = Red

All Presentation Material Copyright Eurostep Group AB



Change Management - Design
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Change Management - Design
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Change Management - Design
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Freezing

e Freezing is divided into two
parts

— Freezing Structure
— Freezing Definitions (prop, doc)

e Freezing can be done on
iIndividual views
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Baselining

e The baseline object can explicitly
point out the complete structure
contained in a baseline ‘@

e EXxcept baselining a structure, a
baseline can contain all other
business objects
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Freezing a Baseline

e The content of a baseline can be
edited but the history of it is
always kept

e Baselines can be frozen to ensure
that the specified information set
can be re-called at all times. A
frozen baseline can not be edited!

e Enables work on ‘open’ structures B

NANVANEN
S OB o B
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A Standard Approach to
Change Management for SysML




Extended Lifecycle Scope
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Full Process Vlew

Enterprlse processes

€

Enterprise
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System Life
Cycle Process
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Resource
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Quality
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Management Management Management
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Requirements Analysis Design
Management
Integration Implementation
Verification Transition Validation
Operation Maintenance Disposal




Integrated Information View
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AP233 Is a neutral SE information model

SveML DRequest AP233 >
y « Response/ Other SE

Database
g x Database
Taxonomy
AP233
SE classes Data File

References for \_ )
added semantics
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SysML-AP233 Alignment

e INCOSE drove much AP233 and SysML standardization
— OMG for SysML
— 1SO TC184 SC4 Industrial Data for AP233

e AP233 and SysML teams worked together to align them

e AIms Include

— Align SysML and AP233 models
— Provide meta-model mapping

— Provisions for an independent public domain SysML/AP233 API
— Set-up of data-exchange test-bed
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SE Tool Plug-fest

e The SE Tool Interoperability Plug-Fest

— SysML, AP233 and CADM testing capability from NIST
and DoD's Systems and Software Engineering office

e Aims to support testing of SysML XMI and AP233
XML files
— Just getting started
— http://syseng.nist.gov/se-interop/plugfest/
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AP233-PLCS Alignment

AP233 S| PLCS s
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Engineering Change Control
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CM Items in AP233

e In AP233, the CM Item concept Is represented as
“Product” or any of its subclasses

e Specify SysML concepts that map to AP233 CM
items

 Implement SysML/AP233 software

— Convert the internal SysML data into A233 data
maintaining reference to SysML data file itself
e AP233 allows reference to any type of data file
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AP233 Change Management Schema

Observation_consequence

+id : String
+narme | =tring Activity_method_assignment
+role : String

+relation_type - String

0.*
n.x

Issue_consequence

0+ Affected_items_assignment

0.x
+tems  [1.*
+requests affected_jtem_soloct

! Work_request +azzociated_request
+reguest_id @ String 1 ?
+version_id @ String Product
+dezcription ; String [0..1] +aszigned swoark _request S
+ALrpoEe © String q +d : =tring

+narme ;- Steing [0..1]

+odescription © String [0..1]

)
0.* | +in_responze_to
Work _order System ] Requirement
0% l+name ; String

+odezcription © String [0..1]

Behawiour

Interface_connector

Document
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Use Change Management Tool

e |In a tool that implements Engineering Change
Management
— Import AP233 data into Item, Item Version, etc.
— Check-in the SysML data file itself
— Create link between SysML data file and related Item

e Use CM Tool to manage Work Requests, Change
Proposal and Change Order as describe earlier
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Example Requirements Diagram
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Zooming In on the Requirements

Copyright © 2006,2007 by Object Management Group.



Example Block Definition Diagram

ge] Disti

y A

- \ \

Generic Subsystems Usage (role) Names
(Blocks)

Copyright © 2006,2007 by Object Management Group.



Example Heat Exchanger Flow Ports

bdd [package] DistillerStructure [Structural Breakdown] /

«block» «block»
Fluid Heat
‘[‘)blo.?lk» values values
Istiller temp:°C dQ/dt:calls
press:kg/mn2

¢

Constraints
(on Ports) bl

bxl drain
\ <blockn f20ut:Fluid in:Fluid
N HeatExchanger o fin:Eluid «block» «plock»
™\ = hin:Fluid Boiler In:Heat alve t:Fluid
cIn:Fluid constraints amnrea e
{cIn.temp <= 220} f10Out:Fluid LY

{cIn.press <= 150}
{cOut.temp <= 220}
{cOut.press <= 150}
{hin.temp <= 400} hOut\Fluid
_ Elfhin.press <= 1000} =

cOut:Fluid {hOut.temp <= 400}
{hOut.press <= 1000}

N\ / // NN

Flovy Ports Generic Subsystems
(typed by things that flow) Generic Things (Blocks)

That Flow
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SysML Underlying Schema for Port

StructuredClassifier ConnectableElement StructuralFeature

ffrom htemal Strrclums) {fom indemal Strucluss) (fram Kermel)

{subsets feature,

EncapsulatedCiassifier subsets ownedMember}
0.1 +ownedP ot Port
Rt
. T |sBehavior : Boolean = false +/ required
{subsets redefinitionContext} = Senice : Boolsan = true _ Interkace .
* R {from Interfa c2s)
ConnectorEnd
+/provd ded
" L] L
0.1 +pantWithPort E
Property +redefinedPort
from Ints m al St dures) {subsets redefinedElement}
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Initial SysML Map to AP233 CM ltem

SysML Views AP233 View
SysML Model AP233 Document
SysML Package AP233 System
SysML Block AP233 System

SysML Requirement AP233 Requirement

SysML State Machine AP233 State Based Behaviour

SysML Ports AP233 Interface Connector
SysML Use Case AP233 Function Based Behaviour
SysML Problem AP233 Work Request
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Conceptually merge AP233/SysML

+HIEMms L.
J{ +requests affected_jtem_sofact
| Work_request +azsociated_redusst SySM L PO rt IS a. kl n d
st_jd: Stri 1 T‘
By st Product of Affected Item for
+olezcription : _String [0.1] +assigned work_request wid String
+purpose : String 1 sname - String [0.1] AP233 Change
+description ; String [0..1]

_ z Management
0.* | +in_response_to

Work_order Y m _Requirement
0" lipmame : String
+odescription : String [0..1] N I 1 1
e | |Interface_connector y FPort
sBehavior : Boolean = false
Document ESenice: Boolean = tme
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Future integration approach

e |SO AP233 is modeled using the ISO EXPRESS
Information modeling language

e |SO EXPRESS being submitted to OMG for
standardization, called MEXICO project

e Enables OMG Model Driven Architecture
technologies to be applied to AP233 CM of SysML
— Tight, direct, standardized AP233/SysML alignment
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Issues for future work

e \Working with multiple versions in SysML tools

e More work required on other SysML diagrams
(e.g. Parametrics)

e Links between Items on diagrams and the SysML
diagrams on which they appear in CM tools

e Feedback into SysML tools from CM tools
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Conclusions

e |SO AP233 enables Engineering Change
Management of significant aspects of SysML and
other UML-based models

— Brings more rigour to SE processes
e However, there’s still plenty of work to be done

e Proof-of-concept development underway using
our Share-A-space product as collaboration and
change management tool for MagicDraw SysML
tool
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AP233 References

e DODAF/AP233 project site
— http://www.exff.org/ap233

e AP233 standards team site
— http://www.ap233.0rg

e EUrostep
— http://ap233.eurostep.com (kickoff Nov 07)
— http://www.eurostep.com
— http://www.share-a-space.com
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