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IT Infrastructure Overview
•IT infrastructure as enabling technologies
•Network services overview
•Middleware services overview
•Platforms for mobile computing and EC/EB

   Amjad Umar   
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Introduction
• The IT infrastructure enables ebusiness applications

and is a key enabler of ebusiness strategies.

• Enabling technology building blocks:
� Networks that provide the network transport between remote

parties
� Operating  systems and computing hardware to provide the

basic scheduling and hardware services
� Middleware that interconnects remotely located, including

but not restricted to, EB partners.
� Specialized (higher level) middleware services  being

packaged as middleware platforms for ecommerce, mobile
computing, etc.
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Applications and Services
(Web advertising, Online Purchasing, Supply chain management, 
Enterprise resource planning, customer relationship management)

Network Services
(IP, Wireless, Next Generation

Networks)

Higher Level Special Purpose Middleware  
(mobile computing middleware, 
Ecommerce platforms , Application integration platforms) 

Computing Platforms
(Operating Systems,

Database Managers,,)

IT Infrastructure

General Purpose Middleware 
(Web technologies, Basic C/S middleware , CORBA) 

Middleware services
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Network Overview
• At present by distance (changing)
• Local area networks (LANs):

– Private ownership
– Typically short distances (building, campus)
– Ethernet, Token Ring
– Data rates: 10 Mbps, 100 Mbps, higher

• Metropolitan area networks (MANs):
– One agency ownership (e.g., cable company)
– Typically a city or a suburb
– FDDI (100 Mbps)

• Wide area networks (WANs):
– Common carrier ownership (e.g., telephone company)
– Typically long distances (state, country)
– Typically packet switching (break message into packets and

route)e.g., ATM, frame Relay, X.25, ISDN
– Data rates: 56 Kbps (voice), 1.54 Mbps (T1), 43 Mbps (T3), 100+

Mbps (Sonet), many in between
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Network Conceptual View
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TCP/IP 
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and Public
Internet
Gateway
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Novell
Token
Ring
LAN
(IPX/
SPX)
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Wireless Networks

Paging 
Networks 

Satellite
Systems 

Cellular
Networks  

Wireless LANs

Wireless
Local Loops 

Example1: 
GSM, 9.6 Kbps, 
wide coverage
Example2: 
3G, 2 Mbps, 
wide coverage

Wireless 
Ethernet
11 Mbps, 
100 Meters

Example1:
FLEX, 1.2 Kbps 
Example2:
ReFLEX, 6.4Kbps

        Wireless WANs        Wireless MANs

 Cellular
Networks   Personal

Area 
Networks  

Business
LANs  

Bluetooth
1 Mbps, 
10 meters

Example: 
Motorola Iridium
up to 64  Mbps 
globally 

Example: 
LMDS
10 Mbps, 
100 Km 
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Service Delivery in Internet

Wide AreaWide Area
NetworksNetworks

PHYSICAL NETWORKPHYSICAL NETWORK
WirelessWireless
NetworksNetworks

LocalLocal
Area NetworksArea Networks

IPIP

TCPTCP UDPUDP

FTPFTP SMTPSMTP
TELNETTELNET DNSDNS

OthersOthers
(HTTP,(HTTP,
RTP,,)RTP,,)
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         IP
(Internet Protocol)

           TCP
(Transmission Control Protocol)

         UDP
(User Datagram Protocol)

Telnet FTP SMTP H.323 
(ITU)

SIP 
(IETF) 

F-Ethernet FDDI X.25 ATM Frame Relay Other 
Physical 
Networks

Other Transport
 Protocols

HTTP

Internet Everywhere (“IP Dialtone”)

 Sonet (150 Mbps to 100 Gbps)

Voice and Video
Applications 

Data Applications 
(typically Web based) 

DNS Others
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Next Generation Internet

Next Generation Network Technologies 
(Very High Speed Converged Networks) 

Next Generation Internet Protocol (IPng)
( IPv6 or its variant) 

Next Generation Applications
•Innovative applications in a wide range of areas

•Enabling advanced middleware  
Operability

Issues
(QoS, 

Network
Management,
Robustness)
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Operating Systems and Local System Software

• Operating system:    allocates computer
resources (memory, CPU, I/O devices, files,
etc.) to processes (user commands, jobs,
database managers, other operating
systems).

• Local Systems Software

– Database managers

– Transaction managers
– File managers

– Print managers
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Middleware Concepts

Definition: MIDDLEWARE is a set of common business-unaware
services enabling applications and end users to interact with each
other across a network.

It resides above the network and below the business-aware software.
Examples: Email, Web, ODBC, EDI, distributed transaction processors,

CORBA, DCOM etc
Important: Middleware typically supports client/server interactions

across machines.
Example:  a client uses middleware to access a machine for a catalog.

However, some information is in master catalog.
Thus the middle machine may  house a client that accesses a third

machine

  Application

Middleware

Network

  User Interface

Middleware

Network

  User Data

Middleware

Network
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Middleware Services Overview
• Remote logon; extend local logon
• Remote file transfer: extend local file transfer
• Client/Server Services; extend local program and data access

– Remote procedure call (RPC)
– Message oriented middleware (MOM)
– Remote database access (RDA)
–  Remote Presentation access (RPA)

• Web  Middleware (Web Browsers, Web Servers, Web
Gateways)

• Distributed Object Technolgies (CORBA, DCOM)
• Distributed Transaction Processors  (TP-Lite, TP-Heavy)
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USWeb Professional Certification Legacy Systems and the Web

World Wide Web Overview
EC/EB ApplicationsEC/EB Applications

World Wide WebWorld Wide Web Middleware Middleware
(Web browsers, Web Servers,(Web browsers, Web Servers,

HTTP, HTML, Web Gateways)HTTP, HTML, Web Gateways)

…FTP, Telnet, SMTP, SNMP, NFS, and Others…FTP, Telnet, SMTP, SNMP, NFS, and Others

TCPTCP
(Transmission Control Protocol)(Transmission Control Protocol)

Internet Protocol (IP)Internet Protocol (IP)

PhysicalPhysical
NetworkNetwork

IP Network StackIP Network Stack

UDP (UserUDP (User Datagram Datagram
Protocol)Protocol)
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Example of Web

WebWeb
SearchSearch
ToolsTools

Web BrowserWeb Browser
(Hot JAVA)(Hot JAVA)

Web BrowserWeb Browser
(Netscape)(Netscape)

Web BrowserWeb Browser
(Explorer)(Explorer)

Web Site www.books.comWeb Site www.books.com

o Web server (program)o Web server (program)
o HTML Documentso HTML Documents
o Gateway for Database Accesso Gateway for Database Access

Web SiteWeb Site cs cs..ucuc..eduedu

o Web server (program)o Web server (program)
o HTML Documentso HTML Documents
o (Faculty.html,o (Faculty.html,
   courses.html)   courses.html)

DatabasesDatabases

UNIXUNIX MacintoshMacintosh PCPC

HTTPHTTP HTTPHTTP HTTPHTTP

URL: http://URL: http://cscs.um..um.eduedu/faculty.html/faculty.html



Copyright (A. Umar) 2002

                                         Consulting Group1
Welcome to our consulting group. You can do the following:
• Read about our services
• Access home pages of the groups we work with (WWW)
Now choose the connections by clicking on the following
•  Our services
• WWW Information

The following HTML statements can be used to design this home
page (we have inserted appropriate URL's for the hot links):

<html>
<TITLE>Consulting Group1 </TITLE>
<H1>Consulting Group1 </H1>
<P> Welcome to our consulting group. You can do the following:
<UL>
<LI> Read about our services .
<LI> Access home pages of the groups we work with (WWW)
</UL>
<P> Now choose the connections by clicking on the following
<a href="http://www.myserver.com/services.html"> Our services</a>
<a href="http://www.w3.org"> WWW Information</a>
</html>
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First Generation Web Architectures
(HTML, HTTP, CGI)

HTML DocsHTML Docs

CGI  Corporate
Databases
and 
Applications

HTTP

HTML
Displays

Web Web 
BrowserBrowser

WebWeb
SiteSite

WebWeb
ServerServer
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XML (eXtensible Markup Language)
• Gaining importance for common data representation
• “Simpler” than SGML (subset of SGML)
• More “general” than HTML
• Example:

<CUSTOMER>
<NAME> Joe </NAME>
<ADDRESS> NY </ADDRESS>

</CUSTOMER>
• Great deal of activity in Ecommerce (competition to EDI),

messaging middleware, data transformers, data
management, publishing, etc.
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CORBA Facilities

• Application Objects:  Application logic in C++, Java, Smalltalk
• Object-Request Brokers (ORB)

�Support delivery of client requests to distributed objects.
�ORBs format requests for sending to each object.
�ORBs support synchronous and asynchronous

• Object Services: Keep track of info about each object, including
address of each object in system.

• Common Facilities: For different domains

ORB

Client Objects Server Objects 

Object Services
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CORBA At Work: A Simple Example

••Bind, I.e. find the object (2)Bind, I.e. find the object (2)
••Invoke the object (3)Invoke the object (3)

••Advertise object (1)Advertise object (1)
••Receive Calls(4)Receive Calls(4)
••Return (5)Return (5)

CORBA Client CORBA Server (“Servant”)

                                              ORB and CORBA ServicesORB and CORBA Services
••Basic services (finding and invoking objects)Basic services (finding and invoking objects)
••Thread services (create and manage threads)Thread services (create and manage threads)
••Object life cycle services (create, destroy objects)  Object life cycle services (create, destroy objects)  
••Naming services (facilitate portable names)Naming services (facilitate portable names)
••Others: Event, Trading, transactions, Persistence,,  Others: Event, Trading, transactions, Persistence,,  

  IDL
Mediated
Method Invocation

M
iddlew

are

  IDL
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Distributed Transaction Managers

Database
Server  

Data Tables
D3

Database
Server  Data Tables

D1, D2

Distributed
Transaction
Manager

Client

Database
Server  Data Tables

D1

Transactions

Response
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WAP(Wireless Application
Protocol)

Web Server

Content

CGI
Scripts

etc.

W
M

L 
D

ec
ks

w
ith

 W
M

L-
Sc

rip
t

WAP Gateway

WML Encoder

WMLScript
Compiler

Protocol Adapters

Client

WML

WML-
Script

WTAI

Etc.

HTTPWSP/WTP

•Intended for data entry/display on cellular phones
•“An open, global specification that empowers mobile users with wireless devices to
easily access and interact with information and services instantly.” www.wapforum.org
•Complete protocol stack similar to Internet protocols but optimized  for wireless 
information pull and push transport layer and above; across multiple wireless technologie
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WAP and Internet protocol layering
Slide from WAP web site

HTML
JavaScript

HTTP

TLS - SSL

TCP/IP
UDP/IP

Wireless Application Protocol

Wireless Application
Environment (WAE)

Session Layer (WSP)

Security Layer (WTLS)

Transport Layer (WDP)

Other Services and
Applications

Transaction Layer (WTP)

SMS USSD CSD IS-136 CDMA CDPD PDC-P Etc..
Bearers:
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EC Platforms

• Combine
– Network services (usually assume IP)
– EC Middleware

• catalog
• purchasing
• Web services
• Gateways to legacy systems

– Becoming more sophisticated
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Oracle
Database
Oracle

Database

Oracle’s Ecommerce Platform

Internet 
Commerce

Server

Internet Internet 
CommerceCommerce

ServerServer

Oracle
Universal
Server

Oracle
Universal
Server

HTML
Displays

HTML
Displays

CustomersCustomers

Oracle
Payment
Server

OracleOracle
PaymentPayment
ServerServer

Oracle 
Application
Server

Oracle Oracle 
ApplicationApplication
ServerServer

JavaJava
Back-end
Interfaces
and 
Coordination

Back-end
Interfaces
and 
Coordination

Back-end 
Applications

and
Databases 
(e.g., ERPs,
customer 
databases)
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Enterprise Application Integration  Platforms

• Many systems (networks, apps, business processes)   from
different vintages at different platforms need to
interwork/interoperate  wfor ebusiness

• Key challenge: Integrate systems
– Within the enterprise
– External partners

• Why?
–  On the average, a customer purchase involves 10 to 11

applications
– These systems, if not integrated, can increase service time,

introduce errors, increase “hassles”

• EAI platforms address the integration issues
•  Origin: enterprises
• Trend: B2B
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eAI Overview
SAP
Apps

PeopleSoft
Apps

Java
CORBA
Apps

C/C++
MQ
Apps

Oracle
Finance
Apps

Other
ERP Apps

Windows
VB/ActiveX
Apps

MVS
3270-COBOL
CICS/IMS Apps

= Adapter/Data Mapper

EAI Bus (the Message Broker Hub)
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Application Servers
Application Server

Application development environment
•Building Web apps
•Building component-based apps

Application run-environment
•Run-time libraries and debugging aids
•Support for distributed objects

Management and support facilities
•Monitor applications
•Do load balancing/fault tolerance
 by starting multiple servers 

Application
Developers

Application
Users

System
Administrators
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Sun J2EE Platform

ClientClient

WebWeb
TierTier

WebWeb
ContainerContainer

((ServeletsServelets,,
JSP pages,JSP pages,
HTML.HTML.
XML)XML)

ClientClient
TierTier

EnterpriseEnterprise
Information Information 

SystemsSystems
(Corporate (Corporate 
databases, databases, 

ERPsERPs,,
LegacyLegacy

Applications)Applications)

BusinessBusiness
TierTier

ClientClient

ClientClient

ClientClient

EISEIS
TierTier

EnterpriseEnterprise
BeanBean

EnterpriseEnterprise
BeanBean

EnterpriseEnterprise
BeanBean

Firewall

Front-end

J2EE 
Application
Server Back-end
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Microsoft’s Dot Net Architectures
WebWeb
TierTier

Web ServerWeb Server

ClientClient
TierTier

EnterpriseEnterprise
Information Information 

SystemsSystems
(Corporate (Corporate 
databases, databases, 

ERPsERPs,,
LegacyLegacy

Applications)Applications)

BusinessBusiness
TierTier

EnterpriseEnterprise
TierTier

Host Host 
Integration Integration 
ServerServer

CommerceCommerce
ServerServer

Firewall

Front-end Back-end

Dot Net 
Enterprise Servers

ClientClient
componentcomponent
(Web(Web
Service)Service)

ClientClient
componentcomponent
(Web(Web
Service)Service)
ClientClient
componentcomponent
(Web(Web
Service)Service)

WebWeb
ComponentComponent
(Web(Web
Service)Service)

WebWeb
ComponentComponent
(Web(Web
Service)Service)

SOAP Over
HTTP

XML Over Non-HTTP

SOAP Over
HTTP

Dot Net ClientsDot Net Clients
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High Level  EB Architecture

Business layer

APP1  App2 APP3

Customization
Information

DB DB

Security
and

Access
Info

Users/
Applications

Front-end Integration

Local Resources   External (Trading Partner) 
Resources   

Back-end Integration
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Relating Technologies To Applications -
Quick Analysis

E-CRM ASP Portals Electronic
Marketplac
es

Front-end
Integration

Web, XML,
WAP,
VOIP, VML

Web, XML Web, XML,
WAP,
VOIP,VML

Web, XML

Business
Layer
Technologies

Web server,
CORBA/
DCOM
EJB, app
servers

Web server,
CORBA/
DCOM,
EJBs, App
servers

Web server,
EJBs

Web server,
Catalogs,
e-payment

Back-end
Integration

Remote
access,legac
y gateways,
EAI, XML

Remote
access,legac
y gateways,
EAI, XML

Remote
access,legac
y gateways,
EAI, XML

Remote
access,legac
y gateways,
EAI, XML
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Applications and Services
(Web advertising, Online Purchasing, Supply chain management, 
Enterprise resource planning, customer relationship management)

Network Services
(IP, Wireless, Next Generation

Networks)

Higher Level Special Purpose Middleware  
(mobile computing middleware, 
Ecommerce platforms , Application integration platforms) 

Computing Platforms
(Operating Systems,

Database Managers,,)

IT Infrastructure

General Purpose Middleware 
(Web technologies, Basic C/S middleware , CORBA) 

Middleware services


