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EBSs have Superior Non-
Functional Characteristics

 Manageabillity - independent teams

Maintainabllity - independent changes

Deployability - independent updates

Testabllity - independent parts
Verifiability — Independent implementations

Flexibility — independent designs
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EBSs are cheaper and faster
to build

« EBSs are cheaper

Lots of small and independent parts are cheaper to build than fewer large
and dependent parts

e EBSs are easier to build

Development teams can work largely in parallel, due to the independence
between parts. Final integration is much easier.

« EBSs can evolve indefinitely

The parts are small and independent, so changes in the system
requirements tend to have much smaller impacts on the
individual parts. Changes often require only changing the system
wiring and adding new parts.
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Important EBS Definitions

e Event

A detectable occurrence

e Notification

Messages triggered by events

 The Observer design pattern

Event Notification
:> Subject :> Observer
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What i1s an EBS?

 |t's all about the system connectivity

The constituent parts interact primarily or
solely via notifications

/ Notifications \

‘—’
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What i1s an EBS?

o |t's all about coupling (and how to avoid it)
— Static Coupling

Occurs at compile-time
Greatly affects development teams

— Dynamic Coupling
Occurs at run-time
Has little affect on development teams
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Improving the Observer pattern

e Self-subscribing Observers are coupled
to Subjects

1. Subscribe
-
ﬂ» Subject Observer
3. Notification

e Binders decouple the parts

1. Subscribe the Observer
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Firing Events

(aka sending notifications)

e Sending Messages

e Using Procedure Calls
— Typed calls

Introduce type coupling, which is static
Example: myTypedReference.DoSomething()

— Untyped calls

Introduce signature coupling, which is dynamic
Example : myMethodReference.Execute()
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Interaction dynamics: active
and reactive patterns
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Complexity Versus Size

« Heavily coupled systems: complexity
grows exponentially with size

 Decoupled systems: complexity grows
linearly with size
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Case Study 1: A Distributed
Workflow System

ASAP Cars - Order Processing System

Send Request >‘ /L‘I—handle Order |
Client Distributed Servers ( Assemble Car)

Invoice Received -= /‘\/ /Generate Invoice
\ A \_
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System Coupling Diagram

ASAP Cars - Order Processing System

s | s |

Order Processor Vehicle Assembly

Type\\\ Type

Coupling { Coupling

CommonTypes
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Coupling .~ ~. Coupling

Invoicing
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System Communication

ASAP Cars - Order Processing System
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Order Processor

Logic ™.
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Case Study 2: A System Browser

User Interface - File Browser

@Sﬁtemﬂrmer
File Wiew Help

¥

Address: |cNWIND OWS

—10) WINDOWS M arre Size | Type | Date Modified

+(2) $upspT him$ | hshelf95 ini 1KB ini 2003-06-17 19:07:56
) addins = cap_piini 1KB ini 20030303 16:44:02
LD AppPatch = COPLAYER INI JKE NI 20041219 223537
j Eieh:b'? = chgreg exe 12KE  exe 1958-07-24 12:00:00
=) Conliy | clock. avi KR avi 2001 -08-23 05:00:00
=) Connestion Wizard = cmaudio. dat 21KE  dat 2002-12-16 125852
= CsC = cmijack.dat KR dat 2002-12-16 13:00:34
=) Cursors | emuninst. dat 132 KB dat 2002-0711 14:13:26
=) Debug | emuninst. exe 136 KB exe 2002-07-11 13:24:50
) Dawnloaded Installati & Coffes BEean.bmp 16KE  bmp 20071-08-23 05:00:00
=) Downloaded Pragram || = COM+log ZEKE log 2005-02-12 10:52:16
3 Driver Cache 5| comszetup.log 23BKER log 2006-02-11 234351

S 1 = controlini 1KE i 2003-03-01 15:14:45

1 CTOrC Ok CRAT A4 170 CLAC Ao 4049090049 .00

£
cWINDIOWS
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File Searcher

User Interface - File Searcher

@Sﬁtemﬂrmer
File Wiew Help

i

Address |Ch

. M arne | In Folder | Size | Type | D ate Modified
Enter your search criteria = gelb. gif C:h\Documents and Settings..  13KB  gif 2003-02-10 10:47:18
&l ar part of the filename | nemt. gif C:ADocuments and Settings... 1KB  gif 2003-021010:47:18
(]| return, gif C:ADocuments and Settings... T1KE oif 2003-021010:47:18
(5| zhart. gif C:ADocuments and Settings... 1KE oif 2003-021010:47:18
[5E| weelogo, gif C:ADocuments and Settings... Z2KE o 2003-021010:47:18
Laak in | amawilit, gif ChDocuments and Settings.. 1KB  gif 2002-04-28 11:51:05
|I::'x L E]] Ao gif C:hDocuments and Settings... 1KE aif 2002-04-28 11:51:06
= arrowarht. gif C:ADocuments and Settings. .. TEB o 2002-04-28 11:51:.05
S arowopl gt C:ADocuments and Settings. .. TEB o 2002-04-28 11:51:06
= arrowap. gif C:ADocuments and Settings... 1kKB i 2002-04-28 11:51:.06
=l headbar?.gif C:h\Documents and Settings... BKE oif 2002-04-28 11:51:04
&l headbard.gif  C:h\Documentz and Settings... BKE o 2002-04-28 11:51:05
| replace . gif C:ADocuments and Settings... 1KE oif 2002-04-28 11:51:05

—| | 1 Wi i = L I Y 4 L0 ol e I Tl o o e Pl PO O

" gif

742 itemns found
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User Interface Structure

A SystemBrowser

File Wiew Help

i

Address: |Ch

=) WINDOWS

+1-) F=pzplhfmi

) addinz

) AppPatch
+-_) azzembly
+-) Cache

) Caonfig

) Connection
+-) C5C

W Corsars

>

Ea

hd

MName | Size| Tupe | [

bhelf95.ini 1ERB
cap_pi.ini 1KB
COPLAYER.IMI 2FKB
cfgreg. exe 12 KB
clock. avi a1 KB
crnaudio.dat 21 KB
crijack. dat J3KR
crilhinst. dat 132 KB

ini
ini
IMI
EHE
avi
dat
dat
dat

panelMain

panelToolBar

panelNavigator panelContent

panelStatusBar
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Class Diagram — Main Parts

NavigatorFolders ContentFileList
+Populate() +Populate() +Message()
+SelectFolder() +Add()

+GotoParentFolder() +Showlcons()

+ShowDetails() FormMenuToolBar

+Clear() +SelectFolders()
+SelectSearch()
+ShowAddress()

NavigatorSearchlnput ContentSearchResults
+Add() CoordinatorSearch

+Showlcons() +StartSearch()
+ShowDetails() +ltemFound()
+Clear() +CountChanged()

e There are no relationships between the main

classes, meaning there is no static coupling
between them

* ODbjects interact using event notifications
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The Binder

System Coupling Diagram

NavigatorFolders ContentFileList StatusBar

A

FormMain Binder FormMenuToolBar

Y

NavigatorSearchlInput ContentSearchResults CoordinatorSearch

 The Binder Is coupled to all the classes in the
system
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Signal Wiring Diagrams

e Use Case: User selects a folder in the Folders
navigator

W3

ContentFileList
—*» FolderChanged

Populate

W1

FormMenuToolBar
W5 —» FolderChanged

ShowAddress

NavigatorFolders
FolderChanged —» W7

OnFolderChanged
StatusBar
Messag

7

Show folder patﬁ
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The Wiring Diagram as a
blueprint of connectivity

—*>  ViewFolders

. FormMain
—» ViewSearch

StatusBar Messages
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ItemFound
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FormMenuToolBar
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OnFolderDoubleClicked
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—

< SearchRequested
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OnMessage

ShowAddress
StartSearch +—

«— FolderChanged ItemFound —»

ltlemFound

Background Thread

—» SearchRequested
—» SearchRequested

—» FolderChanged
—» FolderChanged
< SelectFolder

<« StartSearch

—» ItemFound
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g Message
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Advantages of EBSsS

* Most parts of a system are statically decoupled
from the others

Decoupled parts are easier to design, because
they don’t call other parts

Decoupled parts are easier to develop and
maintain, because they can be tested in
Isolation from the rest of the system

Decoupled systems are easier to extend and
evolve, since the main parts are not aware of
the others
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