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OOSEM Topics v'}\&

* OOSEM Overview

* Method
e Setup Model
* Analyze Stakeholder Needs
Analyze System Requirements
Define Logical Architecture
Synthesize Candidate Physical Architectures
Optimize and Evaluate Alternatives
Manage Requirements Traceability
Integrate and Verify System

* Summary
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Module Objectives '\\

* After completion of this module, student should understand
* The motivation for developing a logical design
* The primary modeling artifacts from Define Logical Architecture
* The distinction between a logical and physical component
* An approach to decomposing the system into logical components
* How to realize a system function in the logical design

 How an ibd is used to capture the interconnection among the logical
components
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_ogical Architecture }&SA
Motivation g

* Partitions system design functionality and properties into logical
components
* Provides a shared understanding of what the system is and what it can do

* Provides an intermediate and stable abstraction layer between the
requirements and the physical design
* Supports trade studies of alternative physical architectures
Mitigates impact of change in requirements
Mitigates impact of change in physical design/technology
Supports design evolution
Can serve as a reference architecture for a product family



Define Logical Architecture

* Decompose the system into logical
components

* Define how the logical components
interact to realize the system black

box behavior

* Define the interconnection
between the logical components

 Specify the logical components
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Logical vs. Physical Components o}\\

* Logical component is an abstraction of a physical component
e Technology/implementation independent
* Performs functions

bdd [ Logical and Physical Component _]_J
* Has properties Logical Component Physical Component
* Has logical interfaces «blockn «block»
Entry Sensor Optical Sensor
values values

reliakility itk f

sensitivity sensitivity

zense entry() sense aptical input()

perform buit-in-test() perform buit-in-test()

[Ij entry if  detection if[l:l [|:| optical if ~ cligital if |:|]
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Define Logical Decomposition

 ESS Logical is subclass of the ESS system block
* Inherits the black box specification features
* |s decomposed into logical components

* ESS Logical decomposition approach

* |dentify a logical component to interface/connect to each external system, user, or
environment

* |dentify a logical component to provide the functionality to manage each item flow

* |dentify a logical component to manage each internal resource (e.g., fault
management, electrical/mechanical interconnection)

* Logical decomposition provides a systematic method to identify the
components to respond to external environment
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Define Logical Decomposition
0le
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ibd [Block] [ System Context J_J

Light

e@@

: Camera

bdd [Package] [ Logic

What are the
logical components?

zcommentz

External IF Mgr

aflock:
«lagical»
Camera
zhlock=z zhlochks 3 zhlock= zhlockz zhlochks
zlogicalz zlogicalz zlogicalz zlogicalz zlogicalz
Envir IF |\/|Light Mgr Image Mgr )/ UserIF Electrical
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Allocating Logical to Physical
Components - Camera Example

bdd [Package] [ Logical to Physical Decomposition JJ

«block»
«logical»

Camera

eblock= «blocks ] «blocks eblock= ghlocks
«logical» «logical= «logical= «logical» «logical»
Envir IF Light Mgr Image Mgr| | UserlIF Electrical Pwr Mgr
l«allocate» ; l«allocate» l«allocate» l«allocate» l«allocate» |«ailocate»
W |«allocate» W W W U "
«blocks «blocks «blocks «blockz eblocks «blocks»
gphysicalz | ephysicals gphysicals gphysical» gphysicalz gphysicals
Aperture | CCD Image Display Battery | |[Regulator
W/ Processor : :
eblocks
gphysical»
Optical Assy
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ESS Logical Decomposition l\

* Example of ESS item flows and external interface from System Context
that drives logical decomposition

ibd [Block] Operational Domain[ System Context ] )

s : Site [1.."] seo : Security Enterprise

occ : Occupant [1..*] Site Occupant ess: ESS
Status Input
: ~Occupant IF ¢ » : Occupant IF
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ESS Logical D

ecomposition (cont.

bdd [Package] 1-Structure [ ESS Logical Decomposition ] )

«block»
«system of interest»

ESS

Logical components derived from
Site Status, Occupant Input and
Occupant IF

«comment» zr «comment»
\ «block» o
External Interface Components «system of interest» / Application Components
responsible for communicating ESS Logical responsible for processing content
with external environment t associated with item flows
| \
(- I I \
«block» «block» «block» «block»
«logical» «logical» f&— «logical» «logical»
Occupant IF Mgr Fire Sensor Occupant Input Data Mgr 2 Sensor Data Recorder
\& references
<blocks “Ib"{Ck:’ <blocks «store» : Sensor Data
«logical» «Ao|g|ca 5 < «logical»
External Sensor arm > Event Detection Mgr «block»
references «logical»
>
<blocky «block» «storen : Event Log Power Mgr
" «logical» le—]
«logical» references
Int Is Power IF Mgr " - Auxiliary P
nternal Sensor <blockn «store» : Auxiliary Power
N «logical»
block
«block» :I . ;) System Controller «block»
4 ogical» le :
«logical» : —> «logical»
Entry Sensor ) Emergency Services IF Mgr I tigative Data M
ry «block» nvestigative Data Mgr
«logical»
«block» .
<:(ll(;|golg'a()l)» «logical» Site Slame M «block»
B . Investigator IF Mgr «logical»
«block» Site Configuration Mgr
> «logical»
references
Alert Validation Mgr «store» : Site Config Data

«comment»
Infrastructure component

supports internal services

Figure 17.21
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how the logical components realize

each system black box function

act Provide Intruder Emergency Response )

®6'

occupant
arrives

Alarm §
{strea)

Site St
{streq

«block» «block»
O iy prise
«block» «block»
«system of interest» Emergency Si
ESS
® S 1
Activation
- Select
provide ] ] activate system
activation input Activatiol

Select

external : Sour]

——
Cé Alert Status
[validated]

{stream}

Figure 17.14

ernal : Source Signature
{stream}

t : Window-Door State
{stream}

assess eme

Alert
Status

|dentify patterns that apply
to multiple activity diagrams
(e.g., sense, control, act)

Define Interaction between
_ogical Components

* Define an activity diagram that shows

‘act Dufine Logical Archiocturs

—
(" define intraction between
jcal components

roalizo oach systom action
peration

{system functions analyzed]

specify logical
components

Gofine logical
component state
machine

®

act [ Monitor Intruder-ESS Logical ]J)

e E——— «block» «block» «block» «block»
«logical» «logical» «logical» «logical» «logical»
External Sensor Entry Sensor Internal Sensor Exit Sensor Event Detection Mgr
exit : Window-Door Window-Coor Detection Detection itruder
State State/ ] | process intruder | . oo
detction | F
{stream}
= I‘ So Sodrce
internal : Source i .
Signature Signgture (o nse Dgtection
{stream}
T ; store event
Window{Door B g
entry : Stak ddtection information
Window-Door State I sense —
{stream} entry LVIJ out : Event
4 Source
external : Source Signature Deection «datastore»
Signature ] sense | event log
{stream} external
Sensed
Output
«block» «block» «block» «block» «block»
«logical» «logical» «logical» «logical» «logical»
System Controller Sensor Data Recorder Alarm Alert Validation Mgr gency Services IF Mgr
«datastore» s;ur;:ﬁ? - . : Alert
Aler] Status| communicate Alert Status :
sensor data intruder [ ] Status
{stream}
«block» «block»
«logical» «logical»
control . Site Status Mgr Occupant IF Mgr
intruder 1 Aleg Validation Request : Site
Status

Event

response

51

s
—

s Update Request

Site

Al

agn Request Alarm Reque:

L]

intruder [}
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generate
intruder

Btatus [ communicate Site| Status
{ ] status
—_—
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alarm
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1

Figure 17.22
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* Interconnection of logical
components support interactions
specified by the activity diagrams
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Define System Log
nternal Block Diagram

ibd ESS Logical |

ical

Iy

: Investigator IF

: Occupant IF
>

: Alarm IF

p1 «logical»  p2

«comment»

= : ig IF Mgr

: Occupant IF Mgr

pl p2

«logical» p3
H igative Data Mgr,
p1 p2

p1 «logical» p3
. : Occupant Input Data Mgr'
P2

Power interfaces and
BIT interfaces not shown

L1p3
«logical»

Data Recorder

: External 7
Sensor IF p «logical»  p3
R : External Sensor
p2
- ¢ Internal Sensor IF, PT dogical» P2
: Internal Sensor .

P1  «logical» p2
: Entry Sensor [*][ ]

P1  «ogical»  p2
: Exit Sensor [*] ||

: Environmental R
Sensor IF «logical»
[_’ : Fire Sensor -
pl p2
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: Power IF ogical
] : Power IF Mgr L] ], e wtoren | C
D1| «store» p3
| : Auxiliary Power I

P1  ogical» P2

p3
«logical»
: Event Detection Mgr

p1 | «storen |
= | :Event Log |

b —— —

«comment»
built in test input

p2

«logical»
: Power Mgr

: Sensor Data |

«store»

p1 «logical» P2
] : System Controller

— p2
«logical»

: Site Status Mgr
p3

«logical»
: Site Configuration Mgr

=
«store» |
I . site Config Data ;

pl «logical»
: Alert Validation Mgr
p2

L]

LT

pi
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: Emergency Services IF Mgr
[}

: Alarm

: Emergency Service IF. 1

Figure 17.23
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* The logical components are specified similar to the system black-box
specification
* Actions from logical component swim lane are the required component
functions
* Ports on the components represent the required interfaces

* Performance, physical, and quality characteristics are captured as value
properties

* |tems that must be stored are captured as store properties

Specity Logical Components
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* The Logical Architecture is an abstraction level that aids in
managing change, supports architecture trade-offs, and improved
system understanding

* The system black box is decomposed into logical components

* The logical decomposition approach provides a systematic method for
identifying the components needed to manage the systems inputs and
outputs and connect to the external environment

e Each black box system function is realized through the interaction
among the logical components

* The logical ibd shows the interconnection among the logical
components
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