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The OSI
reference model

Application Layer

Type of communication:
-mail , file transfer,
client/server.

Presentation Layer

Encryption, data conwversion:
ASClito EBCDIC,

BCD to binary, etc.

Session Layer

Starts, stops session.
Maintains order.

UPPER LAYERS

Transport Layer

Ensures delivery of entire
file or message.

Hetwork Layer

Routes data to different
LANs and WANs based
on network address.

Data Link (MAC) Layer

Transmits packets from

node to node based on
station address.

LOWER LAYERS

Physical Layer

Electrical signals and cabling.




TCP/IP Model

TCP /IP model

- TCP fIP protocol suite
Application
layer
Telnet FTP SMTP DNS RIP SNMP
Transport TCP UDP IGMP ICMP
layer
Internet IP IPSEC
layer
_____ SNV Erane g
Network | | Ethernet |!TokenRing ' Frame @ amm |
Interface | | L "h Relay I,
layer




A 3-tier application

Presentation tier

The top-most level of the application is the
user interface. The main function of the
interface is to translate tasks and results to
something the user can understand.

Logic tier

This layer coordinates the application,

processes commands, makes logical GET LISTOF ALL ADD ALL SALES
decisions and evaluations, and performs SALES MADE TOGETHER
calculations. It also moves and processes LAST YEAR

data between the two surrounding layers.

SALE 1
QUERY -
Data tier SALE 4
Here information is stored and retrieved
from a database or file system. The
information is then passed back to the logic
tier for processing, and then eventually
back to the user.
—
—
Storage

Database



2-tier client-server architecture




3-tier architecture

Application Layer
;
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N-tier Application Architecture

Presentation End User's System
GUI (HTML, Windows F orms, etc.)
Physically on the client’s machine

Marks the separation
between the Client

and the Server

Distributed Logic
Needed to connect to the
Proxy Layer on the server to
Send and Receive requests

The Web
Server-Sided IS

Client Interface

Presentation | (vescript, JScript, Web Forms, _
(WWindows-based forms,

ic Ti # VB.N ‘
Logic Tier O YBNEL.sie) a custom application, or
Producing: HTML, XML anything else the client
DHTML, WML, etc. Proxy Tier is able to display)
(SOAP, CORBA, RMI,
DCOM, etc.)

Business Objects and Rules
Data Manipulation and Transformation into Information

Business Tier Could be designed in a stateful manner

Interfaces with the Database
Data Access Handles all Data |/O
Tier Made to scale, usually stateless
Storage
Data Tier Query & storage optimization

Performance (indexing, etc.)




N-tier architectures with J2EE technology

Client Presentation Logic Business Logic Bs?,i‘;;e,;:g

Application Server
Web/HTTP Server (WebLogic Server)
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Unix Tee and Join

Task: Print a sorted st of words that occur more than once

m<nod ppeA p
m«nod ppeB p

sort ppeA > pipeB &
cat file1 | tee pipeA | sort -u | comm -13 - pipe3 > file2

pipeA | _ .  PipeB

A= cat —= tee = sort —=comm - W

file1 file2



Document management

*Archive
. Scan i . . Dispatch .
0 Letier e a— task s
Stream of Stream of Stream of Stream of
letters o't images documents customer

requests



A compiler




Another compiler
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( Object )

P —————————

Digital camera

video camera
chip
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Kodak camera chip

(continuously capturing)
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Apache web server

Input Filters

req req req req

Socket CORE_IN SSL C HTTP_IN O InputFilter O

= - 1) RGEy
Client Request
processing

HTTP

« —| CORE HEADER PHP DEFLATE

Output Filters Server




Image processing

Isosurface
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Hearsay-|l task

1

Y

.

“IS THE SYSTEM RUNNING?”

7



Hearsay-Il| architecture

Blackboard Scheduling
Monitor Queves

Blackboard
Levelg
M
e
Level,
-
Level, ol
/%
A
e
Leve!,
\ A 4 v
Focus=of=-
contro
Database
KEY:

C D  Program modules

Databases

A==

ey Data flow
- = =p Control flow

Hearsay Control

Data driven
Asynchronous
Opportunistic

Top-down AND
bottom-up

Focus of
attention



Levels and knowledge sources In
Hearsay-l|

LEVELS KNOWLEDGE SOURCES
DATA BASE
INTERFACE ) SEMANT
PREDICT STOP
PHRASE ‘ PARSE ' g ¥ I
| c\ CONCAT 7
(! WORD-SEQ-CTL
WORD-SEQUENCE WORD-SEQ
\3 WORD-CTL
WORD 1 VERIFY o RPOL
MOW
SYLLABLE ’ POM
SEGMENT SEG J
PARAMETER




Hasp task




Hasp architecture

Blackboard I—
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Levels and knowledge sources In
Hasp

Levels Knowledge Sources

FLEET

-y ——-— = = » Track Predictor

PLATFORMS = ~= - - - Speed and Track Predictor

- e Platform Former

-m - - -a Source Classifier
SOURCES

= -- -- Cross Array Corretator

----- Line Finder

HARMOING SETS e -mwww Special Target Former

- ———p - —-——— Harmonig Set Former
LINES

- m e e ammm= Line Former

SEGMENTS



Monolitic versus microkernel OS

Application

System call
‘// user
mode
VFS
LR \Tiio By o Application UNIX Device File
Server Driver Server
Scheduler, virtual memory kernel IPC J
mode
Device drivers, Dispatcher, ... Basic IPC, virtual memory, scheduling




Traditional Kernel Configurations

Application 1 Application 2
User Space
v v
AA Kernel Space
System Services
rv
A A
I'C Management : :
Services File System Serices
v A 4
AdA

Memory Management
A

A4
Processor Scheduling Services

A

Y
HARDWARE



4
Memory
Management

<

Microkernel Configurations

Application 1 Application 2
v \ 4
Ad
Adapter
L 4
A A >
. i /O Management .
File System Services Services System Services
v v v
(¥
Microkernel
A
\ 4

HARDWARE

User Space

Kernel Space



HYDRA a microkernel OS
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The QNX real time OS

Applications
a
89.
UNIX API/ Shell QNX API/ Shell
X
¢,
Microkernel
IPC Process Man.
Ry

Scheduler O File System M.

Interrupt Trans. Device Man.

Network IF Network Man.




Eclipse is a Java IDE
" Language-aware editors, views, ...

" Refactoring support

& Java - BankAccountTests.java - Eclipse SDK

" Integrated unit testing
and debugging

" [Incremental
compilation and build

" Team development
support

» ..
eclipse
Copyright © 2008 Eclipse Foundation, In

S E @ 0@ Qe

[# Package Explorer $2 . Hierarchy =~ O

= ‘iy‘J Banking
=i org.edipse banking
= E BankAccount.java
= ® BarkAccoun:
o balance
@ deposit(gigDecimal)
© getBalance()
@ withdraw(BigDecimal)

+ i InsufficentFundsException.java

=} org.edlipse.banking.tests

+ [1 BankAccountTests.java
4B, JRE System Library [jre1.5.0_06]
3 Eeh Junit 3.8.1

9% outline 52 = 8|E

File FEdit Refactor Source MNavigate Search Project Run Window Help

T EHGCG-H @

|J] BankAccount.;

assertEquals (new BigDet

}

public void testWithdraw()
BankAccount account = 1
account.deposit (new Bi¢
account.withdraw (new B:

assertEquals (new BigDe«
}

public void testOverdrait ()

BankBAccount account = 1
try {

account.withdraw (n¢

fail("Insufficient]

} catch (Insufficientk

is exception :

}



Eclipse is an IDE Framework
" Eclipse + JDT = Java IDE

" First class framework for Java, language aware editor,
incremental build, integrated debugging, ...

"Eclipse + CDT = C/C++ IDE

" First class framework for C/C++, language aware editor,
refactoring, search

"Eclipse + PDT = PHP IDE
"Eclipse + JDT + CDT + PDT = Java, C/C++, PHP IDE




Eclipse is a Tools Framework
" Plug-ins make Eclipse whatever you need it to be

" Platform of frameworks
& Report Design - Product Line Chart and Top 10 Products.rptdesign - Eclipse SDK
a n d ex e m p I a ry too IS Fh: E:jl Tnset Fao= Eemet Deta lvda‘no:tc ::uarr.h Project Rin w:._m« Heb

@ Q-

—

P.. [BD.. & Lives T 5] Product Line Chart and Too 10 Prodcks rpbcesign 62
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Eclipse is a Application Framework

" Remove the IDE elements; you're
left with a general-purpose
application framework

® Linux, Windows, Mac OSX, UNIX,
embedded

" Rich widget set, graphics

® Native-OS integration (drag and
drop, OLE/XPCOM integration)

" A platform for rich clients

eclipse
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The semantic web

ot i

y , ‘ Verification

Inferencing

Monitoring

Versioning

Evolution
Rollback
Transactions
Modify

Digital Signature




An application using ontology stuff

Portal

Ontology Editor
Person

Male A Female

A

XML
Processor

Person xsi:dateTime

G birthdate ]

‘

.
-a -
.
----
pe "
.-

RDF Store

v

Person &= Male L Female

hasUncle(X.Z) <- hasPareni{X.Y), hasBrother(Y,2)

c P Information chain



The KAON server architecture -
A Semantic Web Management System

@ System Component
SR Interceptor

[___F Functional Component

FEEE
TN

Kemel Management
Core
i Wi Securit
L AL AL AL AL AL L
g B § E : : Functional
£ g F g ‘,’é é Components
- S| 21|32




«product line system»
MicrowaveOvenSystem

MicrowaveController (SP

«kernel» «default» «kernel-param-vp»
«input component» «input component» «input component»
DoorComponent BooleanWeightComponent KeypadComponent
= oy 1 - o
RMWControl LWJTU\riWConlrul RMWControl
PMWControl
LJ
«kernel»
«control component»
MicrowaveControl
RHeater RTurntable RBeeper RDisplay

PHeater

PDisplay
S5 o J =3 J
«default» «optional» «optional» «variant»
«output component» «output component» «output component» «output component»
One-levelHeatingElementComponent LampComponent BeeperComponent Multi-lineMicrowaveDisplay

Figure 12.15 Software architecture for the microwave oven application: component ports and interfaces



Adaptive Object-Model

_(Active|Dynamic Object-Model)

= An ADAPTIVE OBJECT-MODEL is an object model
that provides "meta” information about the domain
so that it can be changed at runtime
+ explicit object model that it interprets at run-time
+ change the object model, system changes its behavior

= ADAPTIVE OBJECT-MODELS usually arise from
domain-specific frameworks

= Business rules are stored as descriptive (meta)
information in ADAPTIVE OBJECT-MODELS

s Sometimes called a "reflective architecture"
or a "meta-architecture ".

7
The Adaptive Object-Model Architecture Style— National Institute of Informatics 2007— November 2007, Tokyo Japan Copyright 2007, Joseph W. Yoder & The Refactory, Inc.



Type-Object

PLoPD3 - Johnson and Woolf
Before After

AirplaneModel
-sharedAttributes
Airplane +typeOperations() : <unspecified>

1 -type

7N
| | I N

Boeing727 Boeing747 Boeing757 Boeing767

Airplane
-specificAftributes
+someOperations() : <unspecified>

11
The Adaptive Object-Model Architecture Style— National Institute of Informatics 2007— November 2007, Tokyo Japan Copyright 2007, Joseph W. Yoder & The Refactory, Inc.



Properties

Before After
Propert
Car Car on operty
———<f-name : String = color

- color : String = Any . T e
- modelNumber : String = Any attributes :fgﬁé Stsrtlrr:gg —=StA:'11r;g

Example: A Store with Catalogue Entries
= Sweaters (size, color, material)
= Canoes (length, material)
= Video Tapes (name, rating, category)

12
The Adaptive Object-Model Architecture Style— National Institute of Informatics 2007— November 2007, Tokyo Japan Copyright 2007, Joseph W. Yoder & The Refactory. Inc.



TypeSquare

Entity 0.n type EntityType

0..n | properties

properties | 0..n

Property PropertyType

-name : String
-type : Type

Example: A Store with Catalogue Entries
= Sweaters (size=(S,M,L,XL), color=(red,green,blue,yellow,...)
= Canoes (length=float, width=float) N

The Adaptive Object-Model Architecture Style— National Institute of Informatics 2007— November 2007, Tokyo Japan Copyright 2007, Joseph W. Yoder & The Refactory, Inc.



Conceptual Model for Self-Healing Architectures

Escalates to/
Dispatches to

Monitors/

Adaptation Configures LN} System
0-11 Mechanism Aspect
/\ 1sA /\ isA
(Type of) (Type of)
: : : System /
Reflection Configuration Subsystem
: I System Environment
Informs/ Reasoning Invokes Component Aspect
Alerts




Production System Architecture

Production XAV:::CI)ng
Memory Y

\ Match

|
|
I |
Conflict Set I Changes
(enabled rules

Conflict
Resolution

Execute
(fire rule)

Control
Flow




Mycin architecture

User
(physician)

Expert

. (on infectious €——>

v

: N Consultation

program

E Explanation

Dynamic database
(patient data)

diseases)

Knowledge
acquisition program

program

A

Knowledge base
(rules and definitions)

FIGURE 3.45. Overview of the subsystems of MYCIN.




