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Fact Sheet

IBM Deutschland Informationssysteme GmbH
Personal Software Marketing

SUPPORT

Aufgrund der immer hdheren Nachfrage nach OS/2 steigt auch der
Bedarf an Service und Support. Um in allen Bereichen den entspre-
chenden Support liefern zu kénnen, ist ein entsprechend umfang-
reiches Konzept zur Unterstitzung bel den diversesten Fragen und

AProb!emen notwendig.

Endkunden-Support fiir...

erreichbar unter... ’

» .08/2

» OS/2 Line: Tel. 0231/9748-222 (9-18 Uhr), Fax-480 (60 Tage kostenlos) ‘
= nach dem ersten Anruf unter 0.g. Nummer taglich 24h ’

s IBM Technischer AuBendienst (TA)

= zustandig fiir optimale und zuverléssige Abwickiung aller Defekt- und Non-Defekt-Fragen, Anfragen
zu OSS-Vertragen konnen unter Tel. 0511/516-3600 an den TA gerichtet werden

= _LAN

= Microware, Neuss: Tel. 02131/94450, Fax:02131/43704

u ._Host Connectivity

" Mlcroware Neuss: Tel. 02131/94450, Fax:02131/43704

= | otus Smartsuite

= Smart Suite Hotline: Tel. 0231/9748-555, Mo - Fr 9:00h - 17:30 (90 Tage kostenlos)

= . DB2/2 = DB2/2-Hotline: Tel. 0371/4586-161, Mo - Fr 8:00h - 17:00h, ohne gesonderte Berechnung
Netze: '
= Mailbox = PSM Marketing System Software Mailbox: Tel. 07034/63250
’ = TA-Mailbox: Tel. 06131/84-5923
= HelpClub-Mailbox (fiir Mitgiieder der OS/2 Line und des HelpClubs): 0231/9748500
= Vobis Mailbox: Tel. 02405/94047
= Creative Labs: Tel. 02131/9198-20 bis 23
= SPEA Mailbox: Tel. 08151/266241
= |nternet = Registrierung Online mit OS/2 Warp oder Tel. 0130/821202

= Technische Unterstiitzung Tel. 0130/821148 Montag bis Freitag 9.00 bis 24.00 Uhr

s CompuServe

» |BM PSM Deutschland Forum, Einstieg liber GO OS2UGER

= BTX = Fir Bestellungen und Anftagen: BTX-Leitseite *IBM#, *OS2# oder *52800# -

= HelpFax s Uber Telefon abrufbare Produktinformationen der PSM werden hier zur Verfugung gestelit. Nur fir Te-
lefone mit MFV/DTMF geeignet! Tel. 07034/153967

Sonstiges:

= |BM 0S/2 und DOS ServicePac

a In regelméBigen Abstéanden erscheinende CD-ROM mit CSD's (Corrective Service Diskettes) und
PTF's (Program Temporary Fixes) Zu beziehen: IBM Direkt Tel. 06106/89-1111

= CSD's und Fixe

w1 & 1:Tel. 0231/9748-222 (9-18 Uhr)

= GroBkunden-Unterstiitzung

= Ansprechpartner Peter-Wolfgang Schimidt: Tel. 07032/926210

= Handelspartner Info Line

= Tel. 07034/15-2487, Mo-Fr 9:00 - 12:00 und 13:30 - 16:30

= Preload-Support

= Manufacturers Assistance Program: Tel. 07032/926-225

= Entwickler-Support

= Developer Assistance Program (DAP), Registrierung {iber die DAP-Mailbox
= Developer Connection for OS/2 erhaltlich unter Tel. 0130/812177 und bei IBM Direkt
1BM EMEA OS/2 DAP HomePage: http://iwww.europe.ibm.com/getdoc/psmemea/progserv/dap/

= Melden von Fehlern

» Service fir |BM Anfragen, Postfach 520137, 44207 Dortmund

= Marketing-Unterstiitzung

= Handler Informations System (HIS)
= fiir den Pre-Sale-Support stehen diverse PSM- Marketmg-Abtellungen zur Verfligung {néhere
Informationen stehen in dem Online-Dokument support.inf zur Verfiigung)

= |BM Direkt

» PSM Produkte konnen hier bestelit werden: Tel. 01802/324151, Fax 06106/893870

= | jteraturservice

» (technische) Literatur zu IBM PSM Produkten, die sich mit OS/2 beschéftigen, Tel. 0130/7031, Fax
0711/785-5116

= support.inf

= bietet weitere und ausfiihrlichere Informationen zum Support
= befindet sich in der IBM Marketing System Software Mailbox, Tel. 07034/63250

- Support

Stand: 19.09.95
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IBM INTERNET.CONNECTION SERVICES

IBM Global Network bietet fiir die aktuelle, Internet geeignete
0S/2 Version (OS/2 Warp Version 3) die IBM Internet Connnection
Services an. Der IBM Internet Connection Services sind weltweite
Dienste, die in jedem Land, in dem IBM Global Network angeboten
wird, zuganglich sind. Sie bieten einen vollstindigen Internet
Zugang. Die notwendige Software, das IBM Internet Access Kit
(IAK), ist im BonusPak von OS/2 Warp Version 3 enthalten.

OS2 Z{]arp

* Schwerpunkte o Uneingeschrankter Zugang zum Internet

o Anwendungsdienste, die einfach die lnfonnahonsquelten des
Internet zuganglich- machen.

o Software fiir E-Mail, Gopher, FTP, Telnet, WWW,
Informationsbdrsen usw.- o

o -Kundenunterstilzung durch die IBM, um die Nutzung des Internet zu
eriaichtort .

. \«—H/’

Beschreibung Die 1BM Intemet Connection Service verkniipfen wiriksam Software und
' ' . Netzdienstieistungen fiir den Zugang zum Internet. Hierbei werden alle Standard -
internet - Funktionen, als auch die neuen ‘Hypermedia' Dienstieistungen zur
Verfiigung gestslit, die einen interaktiven Zugang zu Text-, Bald-mdSptachda&en
Gber eine Schniftstelle gestatten. .
Die IBM Intamet Connection Semoesumfassenfoigende Diensta:

o Anwendungsdienste: Navigations- und
- Anwendungstest-Hilfen )
o Unterstiizende Dienste: Betreuung und Hilfen beim -
Umgang mit dem Service
Diese Services wurden zur besseren Interaktion mit “Intemet entwickelt. Sie
verringer die Komplexitat im Internet-Umfeld.

Zugangsdienste . DER DIREKTE INTERNET ZUGANG w«mdederzsuhgen Mogﬁd'tke(ten
von Festleitungs- und Wahlleitungs-Diensten zu umfassenden :
AnschluBmdglichkeiten eines TCPAP Knotens -

: : DIE ZUGANGSSICHERUNG . ermdglicht dem Benutzer ein sicheres Arbeiten in
_ ) ‘ ~ seinem Untarnehmensumfeld. DabeubehalterdeKomroueubordenZugangzu
den Interet-Informationsquellen weiter in seiner Hand

DER GLOBALE ZUGANG etwenen die Moglichkeiten 2ur Teilnahme an
Intornet-Diensten Giber das 1BM Global Network mit seinen wen\vemn
Schwaestergeselischaften und Joint Ventures.

DIE ZUGANGSKNOQOTEN erlauben dem Benutzer Giber weltwe(t vedugbare
Gateways die Internet Nutzung =

‘Anwendungsd“lensté , TCPAP PROTOKOLL UNTERSTUTZUNG wie TELNET, File Transfer Protocol
o (FTP), Simple Mail Transfer Protocol (SMTP), POP3, WHOIS, PING und weitere
TCP/P Anwendungen

NEUIGKEITEN UBER DAS NETZ stehen dem IBM Kunden in speziell
entwickelten Nachrichtenbdrsen zur Verfiigung. Er hat die Moglichkeit, an
Diskussionsrunden teilzunehmen

NAVIGATIONSMITTEL erleichtern dem Benutzer den Umgang mit dem Netz
durch Anwendungen zur Auffindung von Information im Internet, wie Gopher
Archie und World Wide Web {WWW)

!

Batricbssysteme - {BM Internet Connection Services : . ’ Stand 8.3.95
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ware Service 0S/2

Condition of Use

) (Cou)

System-Service Vertrag
GroBe/Mittlere Systeme

|

fur jedes PS, das unter
SSV eingeschlossen ist

Erweiterter IBM 0S/2
| Software Service (0SS)

- Anruf zum Nulltarif

- Tel. Unterstiitzung
bei Fehlereingrenzung

- DIAL IBM (TA Anwend.)

- Problembearbeitung
nach Prioritdten -

- Problemannahme
Montag - Freitag
8:00 - 17:00 Uhr

- Unterstiitzung bei
Installationsfragen

- Konfiguration (Set Up)

- Netzwerkunterstiitzung

- Erweiterte Problem-
annahme

- Problemanalyse

- Problemmanagement

- Problemsimulation

- Vor Ort Unterstiitzung
bei Notwendigkeit

- Problemannahme und
Datentransfer ONLINE

- Emergency Fixes

- Problemannahme
schriftiich ,

- Bereitstellung der
Probleml&sung Uber
den Vertriebspartner

\ ~Technischer AuBendienst
) © IBM Deutschland Informationssysteme GmbH, Abteilung 7972

ASDS04A
29.06.93
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v‘ituf (DM /Jahr)

Gruppenpreise bis 50 51 - 150 | 151 - 1000 [1001-3000
05/2, DOS & 4680 , - 10140,- | 19860 , - 39168, -
Communication ' ' ‘ -
Datenbanken 8340,— 5100§— 9900 , - - 19584, -
AN 2340 , - 5100, - 9900 , - 19584 , -
Novell 4680, - 7620, - 13260, - 26112, -
Banking 4680, - 7620,- | 13260, - 26112, -
Transaction :
Processing 2340 , - 5100, - 9900 , - 19584, -
Sustem o , B
anag@ﬁent 2340, - -5100, - 9300, - 19584 , -
L}prachera&‘4 |
Tools 2340 , - 5100, - 9900 , - 19584, -
Biiro- S - -
‘Coﬁwnunmaﬁon - 2880, - 6240, - 12300,—1 24240, -
‘Buro— A : o |
Connectivity 2880, - 6240, - 12300, - 24240, -
Desktop 5760, - 12480 , - 24600 , - 48480, -
Doc. Management | 6960,- | 15000, - 29520 , - 58080 , -
o » L « | - ASD506A4
J  Technischer AuBBendienst

© IBM Deutschland Informationssysteme GmbH, Abteilung 7972

06.06.94
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Any Application

Any Network

AnyNet

IBM Networking Systems
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%Any Application, Any Network, AnyNet - Abstract

Corporations are facing many challenges in the 90's: consolidating their
network backbone protocols around SNA/APPN and TCP/IP, enabling
existing networks to access new application types, and implementing a
solution for LAN internetworking. This presentation covers how the IBM
AnyNet products meet these challenges, and provides examples of how
route tables, address mappings, and LAN filters are configured. AnyNet
access node and gateway products on AIX, MVS/ESA, 0S/2, 0S/400, and
Windows include:

- SNA over TCP/IP

- [PX over SNA

- NetBIOS over SNA

- Sockets over SNA

- Sockets over IPX

- Sockets over NetBIOS

These combinations are covered along with their relationship to LAN to LAN
over WAN, 2217 Nways Multiprotocol Concentrator, and SNA Client Access.

ANYNETSFU 02
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% Biography

Speaker: Kathleen Riordan
Dept. BEK/Bldg. 501
IBM Corporation
4205 South Miami Boulevard
Research Triangle Park, NC
27709
(919) 254-5159, tieline 444-5159
kriordan@vnet.ibm.com
RALVMS(KRIORDAN)

Kathleen joined IBM in 1978 and worked in the VTAM
organization until 1990, including assignments in service,
development, design, and management. Since 1992
Kathleen has worked on APPN and AnyNet
announcement, education, and marketing activities in
Networking Products Technical Marketing.

ANYNETSFU 03
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%Trademarks

The following are trademarks or registered trademarks of the IBM Corporation: APPN,
IBM, AIX, AnyNet, CICS/ESA, CICS 0S/2, DB2, DISTRIBUTED DATABASE
CONNECTION SERVICES/2, DRDA, IMS/ESA, MVS/ESA, NetBIOS, NetView, Nways
0S/2, 0S/400, PROFS, and VTAM.

The following are trademarks or registered trademarks of their respective companies:

IPX, NetWare Novell

cc: Mail, Lotus Notes Lotus Development Corporation

NFS, Sun Sun Microsystems, Inc.

SAP R/3 SAP AG

X Window System Massachusetts Institute of Technology
Unix, X/Open X/Open Company Ltd.

Other products mentioned herein might also be trademarked by their respective companies.

The announcement and availability of referenced functions is within IBM's business and
technical judgement.

ANYNETSFU 04



%Acronyms

APPC Advanced Peer to Peer Communications
APPN Advanced Peer to Peer Networking
cics Customer Information Control System
CM/2 Communications Manager 2

DB2 DataBase 2

DCAF Distributed Console Access Facility
DCE Distributed Computing Environment
DDCS Distributed Database Connection Services
DSOM Distributed System Object Management
FTP File Transfer Protocol

HPR High Performance Routing

IMS Information Management System

IPX Internet Package Exchange

LAN Local Area Network

LMU LAN Management Utilities

LTLW LAN to LAN over WAN

MpC Multiprotocol Concentrator

MPTN Multiprotocol Transport Networking
NetBIOS Network Basic Input Output System
NFS Network File System

OE Open Edition

0S/2 Operating System 2

SDLC Synchronous Data Link Control

SNA Systems Network Architecture

SNMP Simple Network Management Protocol
TCP/IP Transmission Control Protocol/Internet Protocol

TSO Time Sharing Option ANYNETSFU 05
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e Marketplace Overview

e Multiprotocol Transport Networking (MPTN) Architecture
Overview

e AnyNet Multiprotocol Combinations and Platforms

e Technical Information Appendix

ANYNETSFU 06



% AnyNet Overview

® Versatile software family of access node and multiprotocol
gateway products
e Allows customers to

= Add new application types independent of the existing
networking protocol

- Reduce networking costs by consolidating and simplifying
multiprotocol networks while protecting the investment of
existing applications

— Extend the reach of applications across multiple networks

e Based on the Multiprotocol Transport Networking (MPTN)
architecture, an X/Open standard

® Industry standard MPTN solution is part of IBM Open
Blueprint

ANYNETSFU 07



R, Why AnyNet?

® Need for AnyNet arises from diversity of today's
networks

- Most large networks run multiple networking protocols
due to growth in networking, particularly local area
networking

- Many more alliances are being formed that cause
customers to seek inter-enterprise network
connectivity

~ Increased use of public networks (e.g. Internet)

ANYNETSFU 08



%Who Needs AnyNet?

e Customers with single protocol networks with requirements
to access applications that are not designed to run over the
installed network type

® Industries with remote or branch locations with
requirements to reuse the existing backbone network
connectivity for LAN internetworking

® Enterprises with diverse protocols already installed who
want to consolidate and simplify the number of network
protocols they need to configure and manage

e Customers who want to change their backbone network
protocol

ANYNETSFU 10
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% Competition

e IP-based routers

— Lab test results show routers do not adequately:
» handle congestion and traffic prioritization
* reduce equipment costs
* make bandwidth available
e simplify LAN/WAN integration

- Often inappropriately considered for networks with predominantly SNA traffic when
new protocols introduced

® Microsoft NT and Microsoft SNA Server (SNA over TCP/IP)

- Pricing and package advantage
- Rich scalability, ease of config, and platform support

® Novell SNA Links (IPX over SNA)
- Novell dominates installed LANs today
- AnyNet combinations are more versatile
® Encapsulated SNA over IP solutions
- Requires two entire protocol stacks to be configured and traversed

= AnyNet has potential performance advantage
ANYNETSFU 10



Enterprise
Networks

® Application Choice, Network Independence

® Applications: More services for more users
= Add new applications without network constraint
- Leverage existing applications
e Networks: Expanding service while reducing cost
- Consolidate parallel physical networks
= Manage single backbone protocol

ANYNETSFU  10a
= Interconnect networks without impacting applications



%AnyNet Solutions

e Access node Solutions
~ Like-to-like applications
- Allows access to new applications independent of transport network

- Protocol compentsation occurs in
end-systems

- Simplifies and reduces cost of existing
parallel or router networks

- End-to-end management of single protocol

e Gateway Solutions

- Interconnects like applications over multiple networks, extending application reach
= Reduces protocols in backbone network
- Supports native systems without change

- Flexible configurations
* single gateway
s multiple gateways
e parallel gateways

Gateway AL : Gateway Gateway

ANYNETSFU 11



% AnyNet Connectivity

f LAN Server
_,_» NetBIOS

VTAM AnyNet
Feature

AnyNet/6000

AnyNet/2 AnyNet/400 = -
LAN Requester

» LAN Internetworking: IPX, NetBIOS, TCP/IP, SNA 2974 NetBIOS

* Wide Area: SNA, APPN, TCP/IP
* Platforms: MVS/ESA, 0S/2, 0S/400, AIX, Windows, 2217 Multiprotocol Concentrator

» Standards based (X/OPEN)
ANYNETSFU

12
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%Multipmtocol Concentration Advantages

Controller-Based

Router-Based

e Single backbone protocol concentration
eliminates complexity of multiple protocol
stacks

® Non-SNA applications running over SNA
benefit from SNA networking features:

- cost-effective bandwidth utilization
- predictable response times

- traffic prioritization

- data compression

- high performance routing

® AnyNet protects SNA backbone from LAN
broadcast storms by

- filtering IPX, NetBIOS, TCP/IP broadcasts
- caching names

® Non-TCP/IP applications running over
TCP/IP benefit from TCP/IP networking
features:

- router-based networks

ANYNETSFU

- access to worldwide Internet

13
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W MultiProtocol Transport

Networking (MPTN)

Overview

ANYNETSFU 14



%Today's Environment: Multiple Protocols

APFC .

~  Sockets

* Applications bound to protocols » Applications independent of protocol
 Complex, high cost networks « Simpler, cost-effective networks |

* Multiple active protocols * Multiple application services and support
* Complex code management tasks » Transport network flexibility

ANYNETSFU 15



%Challenges in Building Multiprotocol Networks

® Function Compensation
e Address Mapping

e Transport Gateways

ANYNETSFU 16



Functional Compensations Required by
Transport Networks

Transport Networks

e Every transport network lacks
functions supported by other

User transport networks
Expedited
Multicast Data Records Stream...

Application Services

e Compensations are common
solution for multiple protocols'

missing function
TCP

e Compensations are minimal
NetBIOS

e Compensations required only
when application requests
services not provided by
transport network

SNA

function lacking,
needs compensation

ANYNETSFU 17



g, MPTN Data Transport - SNA over TCP/IP

corere |

SNA | Native:

transport user » Transparent flow through CTS
header ' - same as today
T — = no cost or performance overhead

Mixed Protocol:

» End to end application functions
preserved in upper layer header

» 5 byte MPTN Header inserted to
do compensations

e Lower layers determine
transport characteristics

e Performance reflects performance
of underlying network

TH-Transmission Header
MH-MPTN Header
RH-Request Header

ANYNETSFU 18’
RU-Request Unit



B § Native:
TCP
e Transparent flow through CTS

- same as today

] % = no cost or performance overhead
| »
| userdata | - Mixed Protocol:

» End to end application functions
preserved in upper layer header

e Small MPTN Header inserted
to do compensations

e Lower layers determine
transport characteristics

f; n'  Performance reflects performance

] of underlying network

TH-Transmission Header
MH-MPTN Header

ANYNETSFU 19




MPTN Address Mapping Examples

Algorithmic

net host
|9.]67 2.15 |

T anleat
YOCKCTS

[;JSIIBMNR \ILU350GI\:T

2 Step Process:

« TCP network ID mapped to
SNA network name (table
lookup)

* TCP host ID generates LU
name (algorithmic)

Protocol Specific
Directory

Dynamic
Address
Mapper

|

NETID.LU ]

7

// NETID.LU
\\\\\N MAC Address

Domain Name Server

y

LU.NETID.  SNA.IBM.COM
| | | |

user address  protocol identifier

TCP domain name server
used to store user address
and protocol identifier

Address Mapper

NETID.LU
MAC Address

Transport user and transport
provider association registered
in address mapper

ANYNETSFU 20



%M PTN Transport Gateway

MPTN

Native
Access node

MPTN
Transport Gateway

1=
. __

e Interconnects two networks with different transport protocols

.

%///////////

e Supports native systems

® Supports parallel gateways

ANYNETSFU

21



%Multiple MPTN Gateways

Unchanged Unchanged
Native Native
System System

MPTN MPTN

? Transport Gateway Transport Gateway
|
|
|
!

.

-

® Interconnects three networks with different transport protocols

ANYNETSFU 22



%Open MPTN Architecture

e Standard Bodies

— X/Open Guide: MPTN Architecture available January 1994
« ISBN 1-85912-003-2

~ X/Open MPTN specifications available October 1994
e Access Node - ISBN 1-85912-040-7
e Address Mapper - ISBN 1-85912-039-3
e Data Formats - ISBN 1-85912-043-1
e To order, fax to X/Open in UK: +44(0) 993 708732

e Transport Layer Protocol Boundary (TLPB) code and
specification available to allow other vendors to use
AnyNet to enable their stacks

SNA

TLPB >
MPTN

IP ANYNETSFU 23




Mess:ag(ng
and

Queueing - §

Channel

- Physical

Emerging |

» SNA over TCP/IP

e Sockets over SNA
e IPX over SNA

e NetBIOS over SNA
e Sockets over IPX

e Sockets over NetBIOS

ANYNETSFU 24
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JBp¥, SNA over TCP/IP

cics DB2 I DCAF  TSO
Access Node , Access Node
MVS/ESA i — MVS/ESA
0S/2 0s/2
0S/400 0S/400
AIX AIX

Windows Windows

S PR

 TCP/IP end-users can access both Sockets and SNA applications with no changes to
hardware and applications

* APPC over TCP/IP (all platforms)
» SNA emulators and printers over TCP/IP (MVS and 0S/2)

ANYNETSFU 25

* IBM DatagLANce Network Analyzer delivers LAN analysis and MPTN
protocol decoding
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SNA over TCP/IP :
TCP/IP Network Adds SNA Applications

Workstation Software

Host Software

SNA Appls: APPC
emulator
printer TCP/IP appls

VTAM 4.2-DLUS

AnyNet/MVS

IBM TCP/IP
) MVS
SNA Appls
TCP/IP appls | Comm Mgr/2-DLUR
AnyNet/2
IBM TCP/IP for 0S/2
0s/2

Environment:
Requirement:

Solution:

Benefits:

TCP/IP Network
Access to host SNA emulator and printer applications

VTAM 4.2 AnyNet Feature SNA over TCP/IP and AnyNet/2 allows SNA data transported
over TCP/IP to be printed on SNA printers with no conversion of data

Access to all VTAM applications including
= LU1/LU3 printer applications
= LU2 emulators
= Customer written LUO and LU2 applications
VTAM session initiation flexibility
Printer support not provided by other SNA over TCP/IP products

ANYNETSFU 26



%SNA over TCP/IP Configuration

e Map LU names to IP addresses

- SNA LU names reformatted by AnyNet into IP domain name
in form "luname.netid. SNASUFFIX"

 Setup routing preference table (LUTAB.LST)

- LU names must be added to table before connection with
partner LU setup.

— default is "native" (SNA) routing

- "nonnative" must be specified in access node in order for the
specified LU to be reached over a TCP/IP network

e Configure TCP/IP interfaces
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workstation software workstation software

TCP/IP appls SNAAPPL1 TCP/IP appls SNAAPPL2
Comm Mgr/2 Comm Mgr/2
(Telnet, FTP, etc.) AnyNet/2 (Telnet, FTP, etc.) AnyNet/2
IBM TCP/IP for 3 IBM TCP/IP for
0s/2 67.58.180 e 552" 9 67.164.190 0s/2
Domain Name Server

LU name: IP address:

SNAAPPL1. NET1.SNA.IBM.COM 9.67.58.180
SNAAPPL2.NET1.SNA.IBM.COM 9.67.164.190

Destination LU name mapped to domain name
- netid.lu mapped to lu.netid.snasuffix
- SNA suffix can be defined by user
-default SNA domain name suffix: SNA.IBM.COM

Two methods provide domain name to IP address mapping:

® TCP/IP HOSTS file:
- recommended for small networks as duplicate definitions required in every node
—definitions can be changed at any time
® Domain Name Server (DNS)
- recommended for large networks as definitions localized to one database
- required for configurations involving parallel SNA over TCP/IP gateways or dependent LUs
- modifications to definitions require DNS restart
= local systems RESOLY file in ETC subdirectory points to DNS that handles mapping
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%SNA Over TCP/IP Gateway

AnyNet

SNA over TCP/IP
Access Node ‘ Gateway for 0S/2

or MVS/ESA Native SNA Node
AIX ) MVS
MVS/ESA W
0S/2
0S/400 ng
Windows 2

0s/2
B DOS

| HP
Tandem

e SNA applications communicate across connected SNA and
TCP/IP networks

® SNA emulators and printers can communicate from AnyNet/2 SNA
over TCP/IP to applications running in SNA network with VTAM V4R2 on MVS

e 4 OS/2 gateway sizes: 20, 100, 250, 500 connections
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SNA Over TCP/IP Gateway - Definition Example

AlX
MVS/ESA
0s/2
0S/400
Windows

Access Node AnyNet

SNA over TCP/IP
NET1.LU1 Gateway for 0S/2

NET2.Gw1

NET2.CICS

|P address:
LU1.NET1.SNA.IBM.COM 9.67.58.100

*.NET2.SNA.IBM.COM 9.67.100.10
*.NET2.SNA.IBM.COM 9.67.100.20

Domain name:

oo
p T

e Domain names mapped to IP addresses using domain name server
- default SNA domain name suffix: "SNA.IBM.COM"

~ wildcard entry (*) defines single domain name server entries for all
LUs in NET2.

¢ Routing preference table entry in access node specifies "nonnative" for
NET2.CICS to route through gateway

e Gateway adds must be configured as Network Nodes
e Parallel gateways increase number of simultaneously supported sessions ANYNETSFU 30



%SNA over TCP/IP Multiple Gateways

Native SNA
System

Native SNA
System AnyNet AnyNet

SNA over TCP/IP SNA over TCP/IP
Gateway Gateway

® Two or more gateways connect multiple SNA and TCP/IP networks

e APPC applications communicate with each other
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%SNA over TCP/IP Troubleshooting Tips

1) Start CM/2 on local box. After CM/2 is up (type "cmsetup" and check that
the SNA kernel and SNA Services are ACTIVE), check that AnyNet is up by
typing "netstat -s". You should see one STREAM and one UDP socket
bound to port 397, and 4 STREAM sockets where the local and remote IP
addresses are the same, and whose state is ESTABLISHED.

2) Check if TCP/IP is up in the partner box, by using the TCP program "ping
<IP address of partner>".

3) Check if the LU name to be used to reach the partner box maps to the
correct IP address by running "host LUname.Netid.%snasuffix%".

4) Check if AnyNet is up in the partner box by running "aping -n
Netid.LUname".

If 1-4 work, then there is a problem with the SNA application the customer is
running. Check the Message Log and the System Error Log for messages in
both the local and remote boxes.

Refer to these publications for more help with troubleshooting:
- GV40-0375-01:  Guide to SNA over TCP/IP Version 2.0.2,
Chapter 4: Troubleshooting

- GV40-0216-00: Guide to SNA over TCP/IP Gateway for 0S/2
Chapter 4: Troubleshooting
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%SNA Client Access for AIX

HP AIX SNA Server
Client : SNA Client Access
Client
SUN
Client
NT
Client Windows
0S/2 DOS Client
Client Client

e Multi-vendor TCP/IP connectivity to SNA
® TCP/IP Telnet Server
e Client support for:
—TN3270 Emulation
—TN5250 Emulation
- 3270 Emulation
- 5250 Emulation ANYNETSFU 33



%Sockets over SNA

PING SAP SNMP TELNET X Window System
Access Node : . Access Node

AlX AIX

MVS/ESA MVS/ESA
0s/2 0s/2

08/400 | il I osi400
Windows (beta) g | SNA/APPN | B Windows (beta)

® SNA end-users can access both SNA and TCP/IP Sockets applications
with no changes to hardware or applications

® MVS OE sockets applications can run over both TCP/IP and SNA/APPN
networks

® IBM DatagLANce Network Analyzer delivers LAN analysis and MPTN
protocol decoding ANYNETSFU 34



Sockets over SNA - Explicit Definition

%of LU Names

workstation software workstation software

SNA appls Sockets appls SNA appls Sockets appls
AnyNet/2 AnyNet/2
Comm Mgr/2 Comm Mgr/2
0872 08/2
IP address: 200.1.2.3 - 200.1.2.4
Network ID: SNANET1 f SNANET1
LU Name: LU1 : Lu2

¢ Explicit definition of LU names effective for small number of access nodes

e Specify mapping parameters during configuration for each local and remote LU:

- |P address
- SNA network ID
- SNA LU name

e Sockets applications configured to communicate over IP network 200.1.2.0

e Explicit mappings generate sxmap line entries:

=sxmap add sna 200.1.2.3 255.255.255.255 SNANET1 LU1
sxmap add sna 200.1.2.4 255.255.255.255 SNANET1 LU2

e All data destined for 200.1.2.3 is mapped to network qualified name SNANET1.LU1

o All data destined for 200.1.2.4 is mapped to network qualified name SNANET1.LU2
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Sockets over SNA - Algorithmic Definition
of LU Names

workstation software workstation software

SNA appls Sockets appls SNA appls Sockets appls
AnyNet/2 AnyNet/2
Comm Mgr/2 Comm Mgr/2
0S/2 0S/2

IP address: 200.1.2.3 . 200.1.2.4

Subnet mask:  255.255.255.0 j 255.255.255.0

LU Template:  SX ‘ SX

Network ID: SNANET1 ' SNANET1

@ Algorithmic mapping recommended for network with more than a few nodes

e Specify mapping parameters during configuration:
- IP address
- Address mask to specify the characters in the IP address used to generate SNA LU names
= SNA network ID to assign to Sockets over SNA nodes
=LU template: a common prefix for generated LU names

® Sockets applications configured to communicate over IP network 200.1.2.0

e Algorithmic mapping generates sxmap line entry:
~sxmap add sna 200.1.2.0 255.255.255.0 SNANET1 SX

e All data destined for nodes on network 200.1.2.0 mapped to SNA network ID SNANET1

e Last 8 bits of IP address, indicated by "0", are used to algorithmically generate

corresponding LU name that begins with LU template letters SX
i ANYNETSFU 36



%Sockets over SNA Gateway

AnyNet/2
0s/2 Sockets over SNA
0S/400 gl | _____ Gateway
0S/6000 ‘ Native TCP/IP
MVS/ESA System
Windows (beta)
UNIX

MVS
VM

gy AlX
0Ss/2
DOS
others

e Matching sockets applications communicate across
connected SNA and TCP/IP networks

e 3 gateway sizes: 20, 100, 250 connections
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Sockets over SNA:
SNA Network Adds SNMP

Workstation software Gateway software
NetView/6000 AnyNet/2 Sockets
SNA appls | SNMP over SNA Gateway
AnyNet/6000
cmMm/2 | TCPAP
AIX SNA Server/6000 P for 0S/2
AX ' b SNMP

0S/2 Server
Platform

Central Site Branch Site

Environment: SNA and TCP/IP, SNMP - based tool
Requirement: Manage nodes at branch sites with SNMP - based tool

Solution: AnyNet Sockets over SNA feature of AIX SNA Server/6000 at central site
AnyNet/2 Sockets over SNA Gateway at each branch site

Benefits: Connects unlike networks while providing desired SNMP - based management
No impact on host communications at central site SNA network

No impact on high availability of 0S/2 server ANYNETSFU 38



%Sockets over SNA Multiple Gateways

Native TCP/IP
Native TCP/IP AnyNet System
System AnyNet Sockets over SNA
Sockets over SNA NFS

UNIX Gatewa Gateway ‘ UNIX
MVS Y MVS
VM Sockets T : ) Sockets VM
AIX { A . g : ; RN AIX
08/2 TCPP | TCP/IP > 0s/2
DOS e DOS

e others

others

® Two or more gateways connect remote TCP/IP networks
across SNA network

® Sockets applications communicate with each other
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Sockets over SNA Gateway:
Connect TCP/IP LANs Over SNA

NV/6000
SNMP
Unix

Environment: SNA backbone network, remote TCP/IP LANs

Remote Sites

— Tel
Q elnet

Main Site

=) =y FTP
==, ===y, OS/2
TCP/IP
L]
=
j:.-.-_u

® AnyNet/2 ="

AnyNet/2 p Sockets over SNA
Sockets over SNA | Bl Gateways
Gateway Y ‘

L. NV/6000
SNMP
Unix

Requirement: Access to TCP/IP (SNMP, Telnet and FTP) Applications

Solution:

Benefits:

AnyNet/2 Sockets over SNA Gateway

Connects remote TCP/IP LANs
No hardware or application modifications

ANYNETSFU 40



Sockets over SNA Gateway:
Connect TCP/IP LANs Over SNA

Remote Sites

Main Site

N AnyNet/2
| Sockets over SNA

AnyNet/2
Sockets over SNA
Gateway

NV/6000
SNMP
Unix s _

=2 NV/6000
=~ SNMP
. Unix
Environment: SNA backbone network, remote TCP/IP LANs
Requirement: Access to TCP/IP (SNMP, Telnet and FTP) Applications
Solution: AnyNet/2 Sockets over SNA Gateway

Benefits: Connects remote TCP/IP LANs
No hardware or application modifications
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Sockets over SNA Multiple Gateways - Routing

subnet = 100.1.1 subnet =200.1.1 subnet = 300.1.1

TCP1 TCP2
AnyNet/2 AnyNet/2
Sockets over SNA Sockets over SNA
Sackets A N Gateway pme— Gateway

1oTeep

TCP1 Routing Tabl TCP2 Routing Table
dest router dest router
300.1.1 100.1.1.10 100.1.1 300.1.1.20
GW1 Routing Table GW2 Routing Table
dest router dest router
300.1.1 200.1.1.20 100.1.1 200.1.1.10

e Each gateway defined as default router for its TCP network
e TCP LANSs need to be in their own subnet
e Gateway is CM/2 APPC appl. LU name is defined to CM/2.

e Gateways don't know about each other until connection establishment and LU6.2
session established

ANYNETSFU 42
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%Sockets over SNA Troubleshooting

¢ Product publications have step-by-step approach for isolating
and solving initialization and connectivity problems:

- CM/2 startup

— SNA Connectivity

- Address Mapping Errors
- Routes

— I[P Connectivity

- SNA Interface

e Refer to:

- GV40-0376-01: Guide to Sockets over SNA Version 2.0.2
Chapter 6: Troubleshooting

- GV40-0374-02: Guide to Sockets over SNA Gateway Version 1.1.6
Chapter 6: Troubleshooting

ANYNETSFU 43



%One 0S/2, Two Gateways

AIX
MVS/ESA
0s/2
or Windows
Sockets over SNA access node AnyNet Sockets over SNA o
Gateway and SNA
over TCP/IP Gateway

i others

Mvs
M
VSE
AS/400
08/2
DOS
HP
Tandem

AlX
MVS/ESA
08/2
08/400
or Windows
SNA over TCP/IP
access hode

® Single OS/2 with two AnyNet gateways
connect SNA and TCP/IP networks

e Matching Sockets, SNA, and APPC applications
communicate over connected networks ANYNETSFU 44



IPX over SNA Gateway for OS/2
NetBIOS over SNA Gateway for 0S/2

Native IPX or

Native IPX or
NetBIOS System NetBIOS System
gglé AnyNet AnyNet os/2
Windows — Gateway e Gateway DOS
Others T -y @@ W e Windows
of \ - l’“ St T R AT I I e Others

- [PXer
® [PX over SNA Gateway

- Connects IPX LANs over SNA Network
-4 Gateway sizes: 20, 100, 250, 500 connections

® NetBIOS over SNA Gateway (beta)
- Connects NetBIOS LANs over SNA Network

e Gateways protect SNA backbone by filtering IPX and NetBIOS
broadcasts and caching names

e Compatible with LAN to LAN over WAN (LTLW) and 2217 Multiprotocol
Concentrator
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IPX over SNA Gateway:
Connect IPX LANs over SNA

NetWare
Management
Server (NMS)

NetWare
Server

Environment:
Requirement:
Solution:

Benefits:

Main Site Remote Sites

NetWare
Requestors

‘ AnyNet IPX
R over SNA

AnyNet IPX
over SNA NetWare
Gateway for 0S/2 Requestors

Server

SNA backbone network, remote IPX LANs
Access to IPX (File Server, Print Server and NMS) Applications
AnyNet IPX over SNA Gateway for 0S/2

Connects remote IPX networks
No hardware or application modifications

ANYNETSFU 46
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¥, NetBIOS and IPX Filtering

LAN Server Domain: MAINSITE

LAN Server Domain: REGION1

NetBIOS NetBIOS
NetWare LAN Server: Remote 1 éﬁ[\é ?gar\c/er :
Server A MAINSRV Main Site AnyNet
AnyNet Gateway

Gateway

-----

A large number

NetWare of remote sites and

NetWare

Server B Server F ) servers
Name Qualifier 2 Remote X LAN Server Domain: NetWare
/ ra=1 Server Y
MAINS . —
Server A Name Qualifier '
Server B REGION1
/
IT
SITE . / NetWare
o : : Name Qualitier NetBIOS Server Z
- Use Name Qualifiers to specify which local servers LAN Server :
and Domains are accessible over the WAN. REGX REGXSRV
- Requestors do not need to be defined -
- Name Qualifiers are required for NetBIOS, optional for Server Z
IPX

- Direct searches sent to unique destination over
SNA backbone ANYNETSFU 47
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%NetBIOS over SNA

DCAF Lotus Notes LAN Server LMU cc: Mail
Access Node Access Node

LAN/WAN
'SNA Phone
X255

Frame Relay
SDLC
ISDN

Token Ring

Ethernet

® SNA end-users can access both SNA and NetBIOS applications
o Eliminates NetBIOS broadcasts

® Increased connectivity options to NetBIOS applications anywhere
in enterprise ANYNETSFU 48



%NetBIOS over SNA - Installation

e Install AnyNet/2 NetBEUI over SNA on every workstation where
NetBIOS applications will communicate over SNA

e Install Central Services on a single workstation (per set of access
nodes that plan to communicate with each other)

® To configure product, LU name of Central Server workstation needed
so AnyNet can register NetBIOS application names ANYNETSFU

49



NetBIOS over SNA:
%Address Resolution and Name Caching

AnyNet Workstation Software

Central

SNA appls NetBIOS appls Services AnyNet Central Services
AnyNet/2 NetBEUI Communications Manager/2
over SNA 08/2

Communications Manager/2
08/2

- Central Services resolves NetBIOS names with SNA LU names
- NetBIOS applications register with one Central Services workstation
— APPC Name Server component of Central Services:
- registers NetBIOS names and fully qualified SNA LU name
= during connection setup, locates and returns SNA LU name correlating to NetBIOS name received
— AnyNet caches the SNA LU name returned by Name Server

— Next time connection made to same partner, no Name Server locate needed
ANYNETSFU 50




NetBIOS over SNA - Common Network
Configurations

o Central SNA site to remote SNA LAN

- Network with remote LANs need to be accessed from central site
using IBM LAN Server

o Lotus Notes

= network with many Lotus Notes clients and servers need to
communicate

o Dial-in LAN Access

= Customers need to logon to office LANs remotely

e Dial-in Lotus Notes clients
— Customers need to use Lotus Notes remotely

e Use of other corporate LAN applications such as Time and
Place/2, Person to Person/2, etc.
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%NetBIOS over SNA Troubleshooting

1) Check NetBIOS over SNA window(s) and FFST/2 log for messages

2) Ensure NetBIOS over SNA is running locally (check for window)

3) Ensure Central Services machine is running

4) Ensure NetBIOS over SNA can reach Central Services (try Directory Viewer)

5) Ensure both machines are using the same Central Services (compare Central
Services LU names and NETIDs in configuration tool)

6: Ensure simple NetBIOS applications work between the two machines (Ping and
Pong)

7) Ensure NetBIOS applications set up to use an adapter number of NetBIOS over
SNA (adapter numbers may be different)

Refer to these publications for more help with troubleshooting:

- GV40-0377:  NetBEUI over SNA User's Guide,
Chapter 4: Testing the Configuration

- GV40-0402: NetBEUI over SNA Administrator's Guide,
Chapter 7: NetBEUI over SNA Problem Determination ANYNETSFU 52



Sockets over IPX

%Sockets over NetBIOS

DCE DSOM SNMP FTP Telnet
cc de Access Node

0S/2

NetBIOS
or
IPX

® New function in AnyNet/2 Version 2.0.2: Sockets
over NetBIOS and IPX LANs ANYNETSFU 53



Sockets over IPX - Explicit Definition of

IPX Addresses
workstation software workstation software
IPX appls Sockets appls IPX appls Sockets appls
AnyNet/2 PP AnyNet/2 PP
NetWare Client NetWare Client
0Ss/2 0Ss/2

IP address: 200.1.2.3 200.1.2.4
Network Number:  local local
Node address: 1002C61F001C 100FF571A012

e Explicit definition defines one-to-one Sockets-IPX mapping for a single IPX node address
e Effective for small number of access nodes

e Specify mapping parameters during configuration for each local and remote LU:
= |P address
= Network number
= Node Address

e Explicit mappings generate sxmap line entries:
= sxmap add ipx 200.1.2.3 255.255.255.255 00000000 1002C61F001C
sxmap add ipx 200.1.2.4 255.255.255.255 00000000 100FF571A012

e Data destined for 200.1.2.3 is mapped to IPX address 00000000 .1002C61F001C
e Data destined for 200.1.2.4 is mapped to IPX address 00000000 .100FF57A012
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%Sockets over NetBIOS - Configuration Example

workstation software

NetBIOS appls Sockets appls
AnyNet/2

NTS/2

08/2
adapter adapter number: 0
configuration IP address: 200.1.2.3
parameters Subnet mask: 255.255.255.0

Number of sessions: default: 20

e Nodes configured to run over local IP network 200.1.2.0

Number of commands:  default: 30

workstation software

NetBIOS appls

Sockets appls
AnyNet/2

NTS/2
0s/2

200.1.2.4
255.255.255.0
default: 20
default: 30

e Ifconfig line entries are put into SXSTART.CMD in node A to route data destined for

nodes on 200.1.2.0 network over NETBIOS interface nb0:
= start sx nb0 20 30

= ifconfig n

b0 200.1.2.3 netmask 255.255.255.0

and in node B:
= start sx nb0 20 30
= if config nb0 200.1.2.3 netmask 255.255.255.0

® AnyNet automatically maps IP addresses to NetBIOS names and generates NetBIOS

name in

format:

= MPTN.IN.hexidecimal_ip_address
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%Sockets over IPX and NetBIOS Troubleshooting

® Product publications have step-by-step approach for isolating

and solving initialization and connectivity problems:
= Address Mapping errors

= Routes

= |P Connectivity

= NetBiOS Connectivity

= |PX or NetBIOS interface

® Refer to:

= SV40-0112-00: Guide to Sockets over IPX Version 2.0.2
Chapter 6: Troubleshooting

= SV40-0111-00: Guide to Sockets over NetBIOS Version 2.0.2
Chapter 6: Troubleshooting
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%AnyNet and Routers

AnyNet

e Software solution

e Reduces the number of protocols
in the network

e Multiprotocol combinations over IPX,
NetBIOS, SNA and TCP/IP

e Addresses broader range
of configurations
adding non native application to single network

Yot
e

ﬁ‘w

joining 2 unlike networks
Gateway

Routers

e Hardware solution
e Consolidate physical resources

e Large set of encapsulated protocol
combinations over TCP/IP

® Addresses smaller range
of configurations

joining like networks
via backbone

Gateway
'”'_r_,.‘*\»m K
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3745, 3746

TCP/IP, IPX 3174, or 3172

NetBIOS

Bl TcPP, IPX, NetBIOS
IRl sNA, APPN, HPR

SNA/APPN SNA/ APPN

CP/iP, IPX,
NetBIOS, SNA TCP/IP, IPX,
NetBIOS, SNA

® Routed protocols: IPX, NetBIOS, TCP/IP, SNA
® Routing protocols: SNA, APPN, HPR

® Remote Configuration

® Ethernet, Token Ring, SDLC, X.25, Frame Relay ANYNETSFU 58



e

AnyNet Customer References

APPC over TCP/IP

Caisse Nationale de Credit Agricole, France

= Industry:

- Products:

= Key applications:
Chevron

= Industry:

- Products:

- Key applications:
US Postal Service

= Industry:

= Products:

- Key applications:
Tennessee Valley Authority

= Industry:

= Products:

- Key applications:
Boeing Computer Services

= Industry:

- Products:

- Key applications:
Pacific Bell

= Industry:

= Products:

- Key applications:

Sockets over SNA

Tesco Stores Limited, UK
= Industry:
- Products:
~ Key applications:

NetBIOS over SNA

Nykredit Mortgage Bank, Denmark
= Industry:
- Products:
- Key applications

banking
AnyNet/MVS and AnyNet/6000
DB2 on MVS and DDCS/6000

petroleum
AnyNet/2
DB2/2

communications
AnyNet/2
XCOM from Legent, DCAF

utilities
AnyNet/MVS and AnyNet/2
DB2, CICS

aerospace
AnyNet/MVS and AnyNet/2
CICS, IMS

telecommunications
AnyNet/MVS, AnyNet/2, AnyNet/6000
DB2, DB2/6000, X: Change

retail
AnyNet/6000
FTP and Telnet

banking
AnyNet/2
LAN Server
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% AnyNet Platforms

MVS DpsS/2 |AIXx [0S/ |wiN (2217

Access Nodes 400 MpC

Sockets over IPX o Soon | Soon

SNA over IPX Soon Soon | soon

Sockets over NetBIOS (]

NetBIOS over SNA o

Sockets over SNA ® o o @ |[Soon

SNA/APPC over TCP/IP ® o () o ()
Gateways

IPX over SNA o o

NetBIOS over SNA ® o

Sockets over SNA @ o

SNA over TCP/IP ® o ®
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e AnyNet/2 V2.0.2
- SNA over TCP/IP
- Sockets over SNA

® AnyNet Feature of VTAM * Sockets over IPX
- SNA over TCP/IP * Sockets over NetBIOS
- Sockets over SNA ® AnyNet/400 in OS/400 V3R1.0
e AnyNet/2 NetBEUI over SNA * APPC over IPX (announced)
e AnyNet/6000 Features of - APPC over TCP/IP
AIX SNA Server/6000 * Sockets over IPX (announced)
- APPC over TCP/IP - Sockets over SNA
= Sockets over SNA ® AnyNet for Windows

- APPC over TCP/IP
* Sockets over SNA (Beta)

Gateway Gateway

® AnyNet/MVS SNA over TCP/IP Gateway (in VTAM AnyNet Feature)
® AnyNet SNA over TCP/IP Gateway for 0S/2 V1

e AnyNet IPX over SNA Gateway for 0S/2 V1

* AnyNet NetBIOS over SNA Gateway for OS/2 (Beta)

® 2217 Nways Multiprotocol Concentrator
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%AnyNet Application Support - Examples

SNA over TCP/IP APPC over TCP/IP
® AnyNet feature of VTAM e AnyNet/400 (in AS/400 V3R1.0)
= All MVS APPC and CPI-C applications, e.g.: - All APPC and CPI-C applications, e.g.
* CICS/ESA + CICS/400
*DB2 + Client Access/400
+ ImagePlus MVS/ESA « DB2/400
* IMS/ESA » 5250 Display Station Passthru
+ NetView Distribution Manager (NetView DM)
- 3270 printer and emulator programs ® AnyNet/6000 (feature of AIX SNA Server/6000)
= All APPC and CPI-C applications, e.g.:
e AnyNet for 0S/2 « CICS/6000
= All APPC and CPI-C applications, e.g.: « Datahub 1.2
+ CICS 0S/2 + DB2/6000
+ Distributed Console Access Facility/2 (DCAF) + DDCS/6000
+ Distributed Database Connection Services/2 (DDCS) + SNA Server/6000 APPC Application Suite
+ ImagePlus Workstation Program/2
+ NetView DM/2

= 3270 printer and emulator programs
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%AnyNet Application Support - Examples

Sockets over SNA
® AnyNet/MVS feature of VTAM
= Distributed Computing Environment (DCE) applications
- Network File System (NFS)
=PING
-SAP R/3
- Team Connection

- X-Windows
e AnyNet Sockets over SNA, IPX, NetBIOS for 0S/2
- Andrew File System (AFS)
= Distributed Computing Environment (DCE)
- Distributed System Object Model (DSOM)
- File Transfer Program (FTP)
- LAN Network Manager (LNM)
- NetDoor
- Network File System (NFS)
- NetView for 0S/2
~-PING
- Simple Network Management Protocol (SNMP) agents
-TELNET
-TN3270
- X-Windows
e AnyNet/6000
-FTP
- NetView/6000
- Telnet
-RLOGIN
- AlX DCE/6000

® AnyNet/400 (in AS/400 V3R1.0)
-FTP A
= Simple Mail Transfer Protocol (SMTP)
- SNMP agents

IPX over SNA

o AnyNet IPX over SNA Gateway for 0S/2
- NetWare Server/Requester
- NetWare Management Services
-Lotus Notes

NetBIOS over SNA

® AnyNet/2 NetBEUI over SNA
-IBM LAN Server
-1BM LAN Requester
-1BM Time and Place/2
-1BM Person to Person
-Lotus Notes (TM)
-cc: Mail
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%Technical Information Appendix

e Application enablement
® Publications
® Ordering Information

® Technical Assistance
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¥, MPTN and AnyNet Publications

- 8V40-0215

® Architecture
- GC31-7057 Networking Blueprint: Executive Overview
-GC31-7073 MPTN Architecture: Technical Overview
- GG24-4170 MPTN Architecture Tutorial and Product implementations
® AnyNet
- (325-3405-01 AnyNet Product Family (brochure)
- GG24-4395 SNA over TCP/IP Installation and Interoperability (redbook)
- (GG24-4396 Sockets over SNA, NetBIOS over SNA Installation and Interoperability (redbook)
- SV40-0533 AnyNet storyboard diskette
® VTAM V4R2 AnyNet Feature
-G325-3407 AnyNet Feature for VTAM V4R2 (brochure)
-SC31-6528 Guide to Sockets over SNA Gateway
-SC31-6526 Guide to Sockets over SNA
-SC31-6527 Guide to SNA over TCP/IP
-S8C31-7123 Planning for Integrated Networks
® AnyNet/2 :
- (325-3558 AnyNet2 (brochure)
- G325-3557 AnyNet’2 Sockets over SNA Gateway (brochure)
- G325-3455 AnyNet SNA over TCP/IP Gateway and IPX over SNA Gateway (brochure)
- GV40-0374-02 Sockets over SNA Gateway V1.1.6
=~ GV40-0375-01 SNA over TCP/IP V2.0.2
-GV40-0216 Guide to SNA over TCP/IP Gateway for 0S/2
=-8V40-0112 Sockets over IPX V2.0.2
~SV40-0111 Sockets over NetBIOS V2.0.2
=~ GV40-0376-01 Sockets over SNA v2.0.2
- (326-3428 NetBEU! over SNA (brochure)
=GV40-0377 NetBEUI over SNA V1 User's Guide
- GV40-0402 NetBEUI over SNA V1 Administrator's Guide
- GV40-0405 Guide to IPX over SNA Gateway for 0S/2
® AnyNet/6000
—G325-3406 AIX SNA Server/6000 AnyNet Feature: Guide to APPC over TCP/IP
= SV40-0212 AnyNet/6000 Features of AIX SNA Server/6000 (brochure)
—SC31-8065 AIX SNA Server/6000 AnyNet Feature: Guide to Sockets over SNA
o AnyNet/400 _
~5C41-3420-00 TCP/P (:.on\"!guratlon and R}aferance
~SC41-3401-00 Communications Configuration o )
— 5C41-3443-00 Advanced Programv-lo-Program Communications Programming
«5C41-3422-00 Socksts Programming )
- GGR4-2531 AS/400 AnyNet Scenarios (redbook)
® AnyNet for Windows ANYNETSFU
~G325-3454 AnyNet APPC over TCP/IP for Windows (brochure)

Guide to APPC over TCP/IP for Windows
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%AnyNet Ordering Information

Part Number

Product

AnyNet/2 87G7776
-SNA over TCP/IP - Sockets over IPX
- Sockets over SNA - Sockets over NetBIOS

AnyNet Sockets over SNA Gateway for 0S/2

= 20 sessions 95G0977
- 100 sessions 03H4247
- 250 sessions 03H4244
AnyNet NetBEUI over SNA 87G7794
AnyNet SNA over TCP/IP Gateway for 0S/2
- 20 sessions 22H6830
=100 sessions 22H6831
=250 sessions 22H6832
-~ 500 sessions 22H6833
AnyNet IPX over SNA Gateway for 0S/2
- 20 sessions 22H6736
=100 sessions 22H6754
- 250 sessions 22H6756
-500 sessions 22H6758
VTAM V3R4.2 AnyNet Feature 5685-085
- APPC over TCP/IP
- Sockets over SNA
VTAM V4R2 AnyNet Feature 5695-117
-SNA over TCP/IP
- Sockets over SNA
AIX SNA Server/6000 AnyNet Feature 5765-247
- APPC over TCP/IP Feature 5052
- Sockets over SNA Feature 5053
AnyNet/400 in 0S/400 V3R1.0 5763-SS1
=APPC over TCP/IP
~ Sockets over SNA
AnyNet APPC over TCP/IP for Windows 20H1709
LTLW 74F7668
Entry LTLW 62G8512

To order call
1-800-IBM-CALL
or contact your
IBM representative

ANYNETSFU 66



% Need AnyNet Technical Assistance?

Lobation Title

CompuServe GO(MPTN)

Internet ANYNET@VNET.IBM.COM
IBMPC and IBMMVS | ANYNET FORUM

IBMPC ANYNET ANSWERS
0S2BBs and TalkLink ANYNET CFORUM

or fax questions to 919-254-4029

ANYNETSFU 65
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You can pick your friends and you can pick your
network, but you can't pick your friend's network.

ANYNETSFU 66
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OS@WARP Poshionierung -

;. ospwr m"‘
ewerPC 052 Wt FowerkC o 5 ~ mitLAN Se ve

~ 0s2Warp
‘mit LAN Server

Intel OS /2Warp

Moblle
T« LAN Client -

< Enterprise Client -
- Enterprise Server -

HJG
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Complexity

First
Generation

16-bit S/W Time
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OS“WaRP PC-iechnologie hutzen ? -
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“WARP Software-Entwic

Complexity

Second
Gen%ratmn

First
Generation

16-bit S/W
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OS"WARP Die weister, die icn rief ...
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Third

] Generation
Complexity
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First

Generation
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OSQWARP Die integrationspiattform
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0S"WpRP HUMAN-CENTERLD Interfaces-

Dokumentenorientiertef

Zugriff auf Informatione

IBM's award winning OS/2 gives

you mainframe capability on a
micro. Run your favorite software
programs simultancously as though
you had dozens of computers
side-by-side. OS/2 isolates each
product in a virtual mode, protectingJ
one program from another. Each
program performs independently, | §
without interruption, even when you
switch from one to another. The
0S/2 Workplace Shell provides a
task oriented environment, with a
drag and drop Frotocol for object
manipulation that will make you
more productive in this powerful

environment.

That's not all! With every shipment of 0S/2 2.1 you will receive
Multimedia Presentation Manager/2 Version 1.1. MMPM/2 supports
Proaudio Spectrum 16, Soundblaster and 1BM M-Audio. Other OS/,
enhancements include CD-ROM support for the most popular SC

QopK OLTN YOAAEAYVEG AYPOCT
NE NUAX Op AYPOGT TNE JOLVIPY
— (OLTNOVT EWEP AEQTIVY YOLP

L oddrye! Tmo eExitivy, vew

. mpoduyr, [Mepoov 1o MNepcov/2,

E yime you e affikity to yovdep

L LT 0TNEPG OV DOYVUEVTG,

| onpEASONEETT, LUAYES AVD

. YPOTNLYO OLG WEAL OLG HOKE

E OVVOTOTIOVO 0LVO GEVS HEGCOYED
L~ CLULVATAVEOLOAY OV £0XN

- nepaovro aoypeev. Pead tpe

SHUPIVY UV podidryutiov of
Sata xov fie dove prynt ot youp
SEOKTOR YI@LVY YO TNE
YOUTETITLTE £dYE Py 1umpomivy
ME HOKIVY.

Bild-

verarbeitung

B

Zusammenarbei

.

Bearbeitung

erkennung

vollkommend
International

. anschauliche Benutzeroberfliche
v Arbeitsorientiert |
v Pen-, Multimedia-, Sprachunterstiitz.
v Intelligente 'Agents’
+ Objekt-Orientierte Oberflche

H IR
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OSQW ABP Marketsegmentation

Consumer Small

Autonomous
5 t : Bottoms
epartments Up

22% 13% 34% 2

36% 14% 20% 23%

CGR 25% 15% 0%
12% Overall |
Az,
YW
Source: IDC

Total Operating System Marketplace Worldwide

HJG
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OS@WABP The IS/2 Family -
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0S”"WpRP The OS/2 Family -
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OS"WARP The OS/2 Family -
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» Portable 32-bit applications
» One API to write to
» One user interface
> Wide applications support}

» Common components G

+ Notebooks to Symmetrical Multiprocessing

» Parlkanad enlitfinne fnr hnmao tn antarnrico o
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QS&WABP Offerie Standards- -

IBM, Apple, Novell, WordPerfect, Taligent,

Cl Labs/OpenDoc Sunsoft, XSoft, Borland, Xerox, Oracle, Lotus Adobe

IBM, USL, Univel, HP, AT&T/NCR, DEC Hyperdesk

OMG/CORBA SunSoft, Intel, Lotus, Novell, Olivetti, Group Bull,
(SOM/DSOM) Anderson Consulting, Tahgent Object DeS|gn &
many others (total of 400 +)
Taligent - e
Frameworks BN, Applea HP’ Tallgent

| 1BM, HP, DEC, Novell» ICL, OMG
OSF/DCE | Siemens Nixdorf, Silicon Grapk S e
| Fujitsu, Hitachi, NEC, & many others;v;v.(totalf:j_‘__:_1 400+ |

Workplace Shell | IBM, SCO, Univel, USL, HP, Sun
& COSE/CDE & many others...

HIn
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S"WARP und was es heuteschon bietet-

v 32-Bit Plattform
v Protected Mode:" -

v Cllent/Server+Arch1tektur

v Multimedia
v Performance
v Zuverlass1gke1t

v Integrationsfihigkeit

v Connectivity

v National Language Support
v Offene Standards
v HW-Skalierbarkeit

HJG
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OS’\ARP Proauct Positioning -

Medium / Large Companies

Consumer / Small Office

Small
Consumer/ Small Office Companies Autonomous Bottoms Tops

Home Home Office Depariments Up Down

0S/2 LAN Server 4.0 Advanced

MULTIMEDIA SERVER  DEDICATED FILE/PRINT SERVER

0S/2 LAN Server 4.0 Entry

NON-DEDICATED SERVER PRINT SERVER

HJG



"WarP Wiec'erverwendbeve Software =
AR Technologien
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0S/2 Peer LAN Requester | Netware Client
<. @ T
W |

W

-SignOn Coord, t TCP/IP 3.0 LAN Distance

.. schafft Verbindungen!

HJG



26/09/95

HJG



26/09/95

» Portable 32-bit applications
» One API to write to
» One user interface B
» Wide applications supportll
» Common components

» Notebooks to Symmetribal Multiprocessing

» Parlanad enliitinne fnr hnmao tn antarnrico

HJG
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PowerPC §  Sonstige..

~ Modular & Flexibel

v Auf den liblichen Systemelementen basuerend N
. erlaubt ein schnelles Eingehen auf neue Technologlenund M rkten

» Marktspezifsche Angebote
» den Vorteil der systemiibergreifenden Einheitlichkeit

» Moderne OS-Struktur

HJG
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PoerPC

~ Modular & Flexibel e
v Auf den Ublichen Systemelementen basierend
v erlaubt ein schnelles Eingehen auf neue Technologien und Markten
~ Marktspezifsche Angebote -
v den Vorteil der systemiibergreifenden Einheitlichkeit

» Moderne OS-Struktur

HJG
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PowerPC

» Modular & Flexibel

v Auf den liblichen Systemelementen basierend
+ erlaubt ein schnelles Eingehen auf neue Technologien und Markten

~ Marktspezifsche Angebote
v den Vorteil der systemubergren‘enden Einheitlichkeit

» Moderne OS-Struktur

HJG
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OSL‘?WARP PowcrPC Microprocessor Fami

A PowerPC Brings "High-end"” PC Fun
= Low Cost, Low Power, High Perfo
= Standard Hardware Reference Mqg
= Widespread OEM Adoption
= Volume PC Market |

QO .

S = Excellent Price/Performg

g Increased Growth Potentigié

5 | Strong Potential in MohjiiSss

p .

= ;

Q

2

I

) : ‘

o BKtop Server
Workstations

ower Management
Personal Communications

HJG

Rollout






= Historischer Uberblick zum Softwareprodukt
Versionen
Architektur
Funktionen
Verbindungen

= SNA Entwicklung (System Network Architecture)
SNA Subarea
SNA APPC, APPN
SNA HPR (High Performance Routing)



o
s S
e s S

= Communications Manager Server
far OS/2 Warp, Erweiterungen

Funktionen
Verbindungen

Installation/ Konfiguration
Performance

Security

API (Aplication Programing Interface)
Verschiedenes

S



= CM Server Uberblick
Bestandteile CM Server
Bestandteile OS/2 CM Access Feature
Dependent LU Server/ Requester
SNA Gateway
SDDLU (self defining dependent LU)
SSCP Takeover
CP-CP Session AutoReactivation
SDLC Erweiterung
Anynet SNA over TCP/ IP
Anynet Sockets over SNA




er Uberblick
Shallow Adapter Support

Deep Adapter Support

Emulator Support

Konfiguration/ Installation

HPR (High Performance Routing)
SNA Tranmission Priority

Security Erweiterungen

TDU (Topology Database Uptdate)
APl Erweiterungen

Information Notebook




= Versionen
0OS/2 Version 1.3 EE
0OS/2 Version ES/2
CM/2 Version 1.0, 1.1, 1.11
neu: CM Server fir OS/2 Warp
OS/2 Access Feature

= Architektur
EE V. 1.3 beinhaltet LAN Tansportdienste
ES/2 V. 1.0 beinhaltet LAPS
CM/2 benutzt in allen Versionen NTS/2, MPTS
CM Server und OS/2 AF benutzen MPTS
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= Funktionen

Programmschnittstellen (AP1)
bei EE V. 1.3 flr LAN Requester und DBM

3270 und 5250 Emulator

APPC Interface

| nicht fur SNA

ACDI (Asynchr. Comm. Device Interface)



= Verbindungen
-Terminalanbindung via Koax und Twinax

-LAN: (PC Network, Etherand, Token Ring)
mittels MAC Driver in NTS/2 auch 3174Peer

-WAN: X.25, eigenes API
SDLC, ASYN (jedoch nicht fir SNA)

-NTS/2 und AnyNet-Unterstitzung des CM/2
mittels virtueller Dev. Driver ==>WAN-Zugang



= SNA Subarea
3270 Welt

Host Node ( Node T. 5) beinhaltet VTAM
SSCP gibt log. Sitzungssteuerung

Comm. Contr. Node (Node T. 4) beinhaltet NCP
als intermediate Node gibt phys.
Leitungssteuerung

periph. Node (Node T. 2.0)

Benutzerzugriff



= SNA APPC
LEN (Low Entry Networking) auch PU T. 2.1
" peer-to-peer capabilities" unterstitzen fruhere
Anforderungen der "program-toprogram-comm."
APPC genannt
Node T. 2.1 besitzt eigenen control point (CP)

= APPN (Advanced Peer-to Peer Networking)
ein neuer CP mit einem Set von Funktionen
gewabhrleistet in einer Client-Server Umgebung
die dynamische Verbindung von LEN

= Multiprotocol Transport Networking (MPTN)
AnyNet Produkte



= SNA HPR (High Performance Routing)
-offenes, standard-based network
-verbesserte "routing performance”
-Ausnutzung neuer "fast packet networks”, wie
Frame relay und ATM (asynchron tranfer mode)
-HPR, friher auch APPN+ genannt stellt, als
Erweiterung von APPN, die Transport und
Netzwerklayer im Modell "Networking Blueprint”
-HPR nutzt APPN CP, jedoch routed wie BNS
(broadband network services)
-FID2 d. APPN wir durch PTM (PacketTranfer
Mode) mit neuer Source Routing Technik, ANR
(Automatic Network Routing), ersetzt.



s

= Funktionen

-Dependent LU Requester/ Server

-Gateway

-SDDLU (Self Defining Dependent LU Support)
-SSCP Takeover Support

-CP-CP Session Reactivation
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= Verbindungen

-SDLC mindestens 16 Leitungen
T1/E1 speeds
Multipoint primary
Full duplex
Artic Adapter Support

-AnyNet SNA over TCP/ IP
Socket over SNA

-Deep and Shallow Adapter Support
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= Installation/ Konfiguration

-X.25 CUG
-Dynamic Update via CID

=« Performance

-APPN High Performance Routing
-SNA tranmission Priority

-APPN TDU (Topology DataBase Update



= Security

-LU 6.2 Session Security
-LU 6.2 Session Level Encryption

= API (Aplication Programing Interface
-32-Bit API

= Verschiedenes




0S/2
-CM Access Node
-MPTS

WINDOWS
-NS/Windows
-Anynet APPC over
TCP/IP 1.0




= Server Funktionen
Workstations kommunizieren tber CM Server zu
- S/390

-AS/400

-anderen Workstation

CM Server untersttzt Multiprotokoll Support:
-Sockets over SNA-Gateway

-SNA over TCP/ IP-Gateway

Anwendungen kommunizieren tber SNA oder
Uber SNA u. TCP/ IP Netzwerke ohne Anpas-
sung oder Anderung der Anwendungen an das
Netzwerk der Partner Anwendung.



= SNA Gateway
vermittelt den Zugang zu ein oder mehreren
Host (AS/400, S/390) fur Workstations unter
0S/2, DOS, Windows

= APPN
APPC Unterstltzung flr verteilte Anwendungen
tber Network Node bzw. von End Node

= Unterstiitzung mehrer 32-Bit API
= Zugang Uber mehrer LAN und WAN Protokolle

= remote Access zu SNA- Anwendungen Uber
Async., Sync., Autosync, Digital u. Cellular Con.



= APPN High Performance Routing (HPR)
verbessert Verfligbarkeit und Durchsatz des
Netzwerkes:
-transparent recovery from network failure
-error recovery (congestion control capabilities
for reduced bandwidth requirements)
-Vorteile von SNA und connectionorientierten
Netzwerken
-Verflgbarkeit von connectionlosen Netzwerken

= Unterstltzung vieler Netzwerkadapter und
DUE's



= Im CM Server sind alle Bestandteile des
CM/2 Version 1.11, mit Ausnahme der
Emulatoren (3270, 5250) enthalten

= Die Emulatorfunktion wird sichergestellt durch:
-PC3270 Entry (built in)
-Personal Communications 3270 u./o. AS/400
beide Emulatoren sind Bestandteile der PCOM
Familie

= Multi-protocol Transport Services (MPTS) ist
Bestandteil des Softwareproduktes und ersetzt
LAPS aus NTS/2 der CM/2 Versionen.




= Das OS/2 CM Access Feature ist mit dem
CM Server vergleichbar, mit Ausnahme von:
-Network Node Funktion
-Gateway Funktion
-Gateway Node Funktion von AnyNet

SNA over TCP/ IP

Sockets over SNA
-PC3270 Entry
Alle weiteren Funktionen im Bestand des CM
Servers werden erfullt, die Emulatorfunktion
bendtigt Personal Communication 3270 u./o.
AS/400 far OS/2 tber LUA- Schnittstelle.



= DLUR/ DLUR erméglichen LUO...LU3,
Transportmechanismen des APPN zu nutzen.
-lokale dep. LU nutzen den lokalen DLUR
-downstream Workstation am SNA Gateway
benutzen den DLUR des Gateway
-DLUR gestatten multiple PU Gbere einen Link
zum Host |
-DLUR beinhaltet die Unterstiitzung flr das
DLUS takeover, ein Bestandteil des
SSCP takeover
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= Funktionen der CM Vorversion sind
-LU Pooling

-Dynamic addition of Resources
-Multiple PU support
-Dedicated LU

-Implicit workstation support




= Mit demCM Server sind folgende Funktionen
verflgbar:

-DLUS/DLUR

-SDDLU

-SSCP takeover

-Multipoint Primary Support
-ARTIC Adapter Support

= dedicated PU function gestattet dem
Netzwerkmanagement, Sicht und Zugriff auf
PU "hinter" dem SNA Gateway.




= SDDLU gestattet dem CM SNA Gateway die
dynamische Erstellung von LU Eintragen im
VTAM (>=3.4)

= der Request fiir zusatzliche, dynamisch zu
erstellende LU wird tber die SSCP-PU Sitzung
des Gatway Ubertragen (NMVT)

= Auf der Hostseite zeigt in der VTAM Def. flr die
PU ein "LUGROUP-Parameter) auf die Tabelle
mit dem LU Modell Profil



= SSCP Takeover ist eine Eigenschaft im CM und
bedarf keiner weiteren Einstellung

= SSCP Takover ermdglicht, eine tber einen NN
Network Node (CM Server) zum composite NN
(APPN VTAM u. APPN NCP) gefiihrte Session,
bei Ausfall von Ubertragenden Knoten und
Links, weiter zu betreiben.



= der CM/2 bedurfte bei Verlust des Links von
einem End Node zum Network Node, der
Aktivierung dieses oder eines anderen Links far
die Unterhaltung der CP-CP Session.

= der CM Server aktiviert in diesem Falle
automatisch einen alternativen Link zu diesem
oder einem weiteren Network Node

= im APPN Funktionsset 1015 wird dies
grundsatzlich benannt

= die Anwendung "NNLINK" im ProAid des CM/2
stellt ausschlieBlich den Link bereit !!



= High Speed support flir mehr als eine SDLC
Verbindung mit T1/E1 Geschwindigkeit (2Mbps)
tber WAC Adapter

= Full duplex data tranmission mode

= mehr als 16 SDLC Verbindungen
down/ upstream, 16 werden garantiert

= Multiple Primary Support fUr bis zu
16 downstream Multi Point Verbindungen
(Bsp.: SNA Gateway, Network Node)

= ARTIC als Multiple Port Adapter (NDIS)
(switched, leased, Koexist. mit LAN Distance)



= APPC, CPI-C Anwendungen kénnen uber ein
TCP/ IP Netzwerk kommunizeren, ohne die
Anwendungen dem Charakter des Netzwerkes
anpassern zu mussen.

= dependent LU werden auch unterstutzt

= AnyNet Access Node Produkte auf den
Plattformen MVS, OS/400, AIX werden
unterstutzt

= "nahtlose" Verbindungen zu und durch TCP/ IP
Netze



= TCP Socket Informationen kdnnen ohne
Veranderung durch ein SNA Netzwerk
Ubertragen werden

= Access Node Support unterstitzt Endbenutzern

auf TCP-Sockets Uiber ein SNA Netzwerk zu
kommunizieren

= Als Gateway kénnen SNA und TCP/ IP
Netzwerke, mit bis zu 250 Verbindungen
unterstitzt werden



= der CM stellt mit der Einrichtung ANDIS
(Advanced NDIS) eine Schnittstelle unter MCA,
ISA oder EISA fiir die Protokolle:
- SDLC (Stand und Wahlleitung)
- IDLC (Stand und Wahlleitung)
- X.25 (Standleitung)

= dies ermdglicht auch ohne die Benutzung
weiterer CM-Funktionen den Zugang zu
Netzwerkadaptern des CM interfaces It.
Beschreibung



= Uber die verodffentlichten Netzwerkadapter
hinaus, unterstitzt der CM mittels GDLCI,
(Genaral DLC Interface) weitere.

= general DLC beschreibt die Anpassung der
Signale zwischen NDIS und GDLCI und nimmt
somit eine Briicken funktion ein




« Emulatorfunktionen gegenuber 3270 u./o.
AS/400 Host werden durch die PCOM Familie
fur OS/2 sichergestellt.

= wahrend der CM Server die Version
PC3270 Entry built in hat, missen flr das
dartberhinausgehende Anforderungen, und das
OS/2 Access Feature das jeweilige Vollprodukt
der PCOM Familie eingesetzt werden

= Emulatoren kommunizieren auf der CM
Plattform Uber das LUA Interface oder remote
tber das CM SNA Gateway
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= Konfiguration

Dynamic Response File Configuration
Response File API
Open Configuration processing

X.25 Closed User Group (CUG

X.25 inactivity Timeout




= |nstallation

-ProdAids und Toolkit (16 oder 32 Bit)
zusatzliche Funktionen ausgewahlt werden

-CM besteht aus:
CM Server
OS/2 Access Feature
Windows Access Feature besteht aus:
APPC Networking Services for Windows V1.0
AnyNet APPC over TCP/ IP V1.0 for Windows




Lizenbestandteil sind CM Server u.
0OS/2 Access Feature

Vertrieb erfolgt ausschlieBlich auf CD ROM,
Diskettenimages fur Clients kénnen erstellt
werden

CM Folder sind 32-Bit

Die Oberflache wurde neu geordnet in:
-Problem Determination

-Utilities

-Remote Operations

-Productivity



« HPR wird im CM lediglich durch die Checkbox
iIm Linkprofil aktiviert

= HPR des CM beinhaltet:
-Rapid-Tranport Protocol (RTP)
-Automatic Network Routing (ANR)
-Adaptive Rate Based (
flow and congestion Control
-ANR ist Basisfunktion
-RTP wird von tranport option unterstutzt

= Control flows over RTP unterstutzt CP-CP
Session Uber RTP Connection bei CM NICHT




= HPR des CM wird unterstiitzt durch
-IBM Token Ring

-Ethernet

-FDDI

-LAN/ISDN

-Frame Relay (erfordert RouteXpander/2)

= HPR - Zusammenfassung
-schnelle Ubertragung
-optimale Routenwahl um def. Links
-Gewahrleistung des Datenflusses durch
hdchste Linkauslastung
- Ubertragung von non-SNA Traffic



Transmission Priority Uber einen Link flr die
LU O, 1, 2, 3, 6.2, gesteuert Uber den Mode
einer Session.

Modi werden tUber COS Ubertragen

Modi sind:

-Network (héchste Prioritat, fir session control
data, pcing messages u. CPSVCMG u.s.w.)
-High ( fUr interactice class, #INTER,#INTERSC)

-Medium (fur session data , wie #CONNECT)
-Low (fur Sessions, wie #BATCH)

Deep adapter kbnnen zugeordnet werden



= LU 6.2 Bind Security
-schrittweise Migration zum CM
-message flow (PLU<=>SLU) ist gleich,
FMH12 Rahmen sind verschieden
= LU 6.2 Session Level Encryption
-Datenschutz zwischen APPC Anwendungen
Uber CCA (Common Cryptgraphic Architecture)
in Verbindung mit der IBM TSS (Transaction
Security System)

= erforderlich sind A4755 oder LANDP/2 Server
mit TSS Security Server



« Parallel Topology DB Update Processing
-Sendung der TDU erfolgt nacheinander, sollte
in dieser Folge eine Verbindung nicht
verflgbar sein, wird weiter TDU angehalten
-CM umgeht dieses Problem und arbeitet TDU's
tber die funktionstiichtigen Links ab

= Topology DB Update Integrity
TDU wird mit Time Stamp versendet,
tberflssige incoming TDU werden vernichtet
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« CM/2 V. 1.11 API's werden weiter unterstitzt

= keine Erweiterungen fur 16 Bit APl's

= unterstitzt werden: IBM CSet++ Compiler

Borland C++ Compiler

andere Compiler
= erweiterter CPI-C - Support

« EHLLAPI und SRPI werden durch PCOM
unterstitzt
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= neues Information NoteBook hiift beim Einstieg
= Glierungspunkte sind:
-Benutzerhinweise

-CM README

-Multi-protocol Support

-Programming Support




78JT0 (Netzwerkarchitekturen u. Protokolle
OSI, TCP/IP, SNA Subarea, APPNHPR

Dauer: 2 Tage
Termine und Locationen

Boblingen:

12.02. 13.30 bis 14.02. 12.00
02.05. 10.00 bis 03.05. 17.00
23.09. 13.30 bis 25.09. 12.00
11.11. 10.00 bis 12.11. 17.00



- 78JT1 (PS/x u. PCam LAN u. WAN
MPTS, LSP, ISDN, analoge DFU

= Dauer: 2 Tage

= Termine und Lokationen:
Berlin:
11.03. 13.30 bis 13.03. 12.00
13.05. 13.30 bis 15.05. 12.00
05.08. 13.30 bis 07.08. 12.00
04.11. 13.30 bis 06.11. 12.00



= 78483 (CM/2 V. 1.11, CM Server fir OS/2 Warp,
OS/2 u. Win Access Feature, PCOM

= Dauer: 4 Tage

= Termine und Lokationen:
Bdblingen:

05.02. 13.30 bis 09.02. 12.00
06.05. 13.30 bis 10.05. 12.00
22.07. 13.30 bis 26.07. 12.00
07.10. 13.30 bis 11.10. 12.00
02.12. 13.30 bis 06.12. 12.00



Dauer: 4 Tage

Termine und Lokationen:
Berlin:

19.02. 13.30 bis 23.02. 12.00
15.04. 13.30 bis 19.04. 12.00
24.06. 13.30 bis 28.06. 12.00
02.09. 13.30 bis 06.09. 12.00
18.11. 13.30 bis 22.11. 12.00

1.11, CM Server fur OS/2 Warp,
0OS/2 u. Win Access Feature, PCOM)



= Dauer:

4 Tage

CM/2 V. 1.11, CM Server far OS/2 Warp,
OS/2 u. Win Access Feature, PCOM

= Termine und Lokationen:
Hamburg:

11.03.
05.08.
Mainz:
25.08.
20.05.
10.06.
08.07.
21.10.

13.30 bis 15.03.
13.30 bis 09.08.

13.30 bis 29.03.
13.30 bis 24.05.
13.30 bis 14.06.
13.30 bis 12.07.
13.30 bis 25.10.

12.00
12.00

12.00
12.00
12.00
12.00
12.00



= 78483 (CM/2 V. 1.11, CM Server fur OS/2 War
0OS/2 u. Win Access Feature, PCOM

= Dauer: 4 Tage

= Termine und Lokationen:

Neuss:

22.04. 13.30 bis 26.04. 12.00
04.11. 13.30 bis 08.11. 12.00
Dresden:

16.12. 13.30 bis 20.12. 12.00
Munchen:

19.08. 13.30 bis 23.08. 12.00

3



= 78J56 (Personal Communications ; DOS, WIN
0S/2
= Dauer: 3 Tage

= Termine und Lokationen:

Berlin:
09.04. 13.30 bis 12.04. 12.00

Boblingen:
26.02. 13.30 bis 29.02. 12.00
12.08. 10.00 bis 14.08. 16.00




Communications Server Overview

CM Server Components
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Communications Server Overview

DLUR/DLUS
é A 4 ™\
HOST A HOST B
LU
) . @)
LU 6.2 Session
-

)_L NCP B

LU-LU Session
BIND and session data may use

a different path than SSCP-PU

\
- - SSCP-PU and SSCP-LU
sessions in LU 6.2 pipe
' PU | LU
N () y e
Claude Béchard IEM September 1995
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Communications Server Overview

g 150y Anrrses

DEFINE_LUA
LU_NAME(PCOM10 )

HOST_LINK_NAME(DLUS1 )
LU_MODEL_NAME(327000¢

HOST

SDDLU Overview
’%f AD
i‘f IDBLK=05D,
& IDNUM=00CCC,
i? LUGROUP=DLRLUGRP,
”}i LUSEED=CLAUD###,
¢! I
23
":’f_:
J o7 )
éﬁ; LRLUGR LUGROUP B
v 58
1] 3270@ LU PACING=(33), L
o USSTAB=AUSSTAB, |
E 4}
§ MODETAB=AMODETAB, | {
% 44
i DLOGMOD=MsDLCQ, [
g}f ¢ o
VPACING=2 |
é&%é%?ﬁmg&%%%mﬁﬁ:‘;{&’f{&"'{&?ﬁ;"rﬁﬁ&%&‘?X’ﬁft%{fﬁ%&fi}'{fﬁ&i u%ﬁ%@iﬁ%ﬁﬁ?%ﬂﬁf}%gﬁgb v
ACTPU
“l can dynamically
define LUs"

"OK, | need an
LU at NAU 10; use
model 3270002"

NMVT

CM

NAU_ADDRESS(10);

& "A.
Viiiliits R i

/
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Communications Server Overview

CP-CP Session AutoReactivation

" G
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Sessions
Active

support

YES

,/ XID3 (CP-CP

support = no)
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Communications Server Overview

AnyNet SNA over TCP/IP

SNA Access Node SNA
Application Support Application
4 ™
CM (CcM )
Access | Access
LNode y L Node y
SNA SNA
Application Application
Gateway Node
| Support
) SNA PP SNA
o Product Product
)
Anynet Anynet
Gateway Gateway
Node Node
' k_—‘) ¥—J drichards 07/35
Claude Béchard H=$ September 1995
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Communications Server Overview

Shallow Adapter Support
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Communications Server Overview

Emulator Support
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Communications Server Overview

SNA Transmission Priority

Applicﬂ Applic.B] Applicq
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Communications Server Overview

Topology Database Updates
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Symposmm

Ziele und Teilnehmer

OS/ZWARF

7

Das Betriebssystem OS/2 erleichtert mit seiner neuen Version 0S/2 Warp Connect das Bedienen und Anpassen der
objektorientierten Arbeitsoberfliche und vereinfacht deutlich die PC-Integration in verschiedene Netzwerkumgebungen.
Dabei spielt es keine Rolle, ob Sie mit Ihrer Workstation als Client direkt, sozusagen per Kabel in das Netz eingebunden
sind oder ob Sie iiber eine remote Verbindung, z. B. per Modem Kontakt zu Ihrem Netz suchen (IBM LAN Distance). In
dieser Veranstaltung wollen wir Thnen auch 0S/2 Warp auf der neuen IBM PowerPC Plattform vorstellen.

))w neuesten Informationen und Trends zum Thema 0S/2 méchte Thnen dieses Symposium durch mehrere, parallel
“ablaufende Vortrige anbieten. Einen genauen Ablaufplan erhalten Sie 14 Tage vor Beginn der Veranstaltung.

Mit dieser Veranstaltung, die mit Beteiligung der IBM PSM durchgefiihrt wird, wenden wir uns an Manager und Verant-
wortliche in den EDV-Abteilungen, aber auch an alle, die an neuesten Informationen zum 0S/2 Betriebsystem interes-

siert sind.

Inhalt

® (0S/2 Warp Connect und OS/2 Warp Server
LAN Distance Connection Server fiir 0S/2
Kommunikation im 0S/2 Client-Server-Umfeld
0S/2 Strategie und neue Versionen

Vergleich Personal Communications und CM/2
Lotus Notes unter 0S/2

VisualAge C++ 3.0 unter OS/2 Warp

neue 0S/2 Produkte (DB2 fiir 0S/2 V. 2.x, u. a.)

i‘“ﬁlllll

0S/2 Problem Determination, Tips und Tricks
Uberblick und Architektur IBM PowerPC
0S/2 Warp Connect (PowerP  Edition)
Erfahrungen bei Portierungen nach 0S/2 fiir
PowerPC

Installation und Konfiguration 0S/2 Warp Connect

Termin

20. 11. 1995, 13.00 Uhr bis 22. 11. 95, 13.00 Uhr
Veranstaltungsort

Estrel Residence Hotel
Sonnenallee 225

12057 Berlin

Telefon 030/68 31-0
Telefax 030/68 31-23 45

Wir bitten Sie, die Zimmerreservierung im Hotel unter
dem Stichwort ,,0S/2 Aktuell“ selbst vorzunehmen. Der
Preis betriigt pro Nacht 159,- DM (incl. MwSt). Sie kdn-
nen ohne Aufpreis Thre Partnerin/Thren Partner mitbrin-
gen (nur Friihstiickszuzahlung a 18,~ DMj. Sie haben
auch die Moglichkeit, bereits am Samstag, den 18. 11.95
zu den gleichen Konditionen anzureisen. Die Veranstal-
tung findet im gleichen Gebaudekomplex in den Kongref-

riumen statt.

Teilnehmerpreis Anmeldung (Kurs-Nr. 78J17) Durchfiihrung
DM 1630,- zzgl. MwSt. IBM Deutschland IBM Deutschland
Die Gebiihr enthilt simtliche Bildungsgesellschaft mbH Bildungsgesellschaft mbH
Veranstaltungsunterlagen, zwei Bildungsservice, Laatzener Str. 1 und
Mittagessen, ein Abendessen 30532 Hannover WBI WeiterBildungsgesellschaft fiir
und Getrinke wihrend der Ver- Tel. 05 11/5 16-45 55 Informationstechnik mbH
nstaltung. Fax 05 11/5 16-39 40 bzw. Wolfener Str. 22, 12681 Berlin
- DIAL IBM oder Antje Webel Tel. 030/9 38 94-226
Bix *528 222 012# Joachim Schulze Tel. 030/9 38 94-228
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Tuning

Martin Braun
IBM Deutschland Informationssysteme GmbH
FI Vertrieb Kredit NW 27 |
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48147 Mlnster



CM/2 Tuning

= Tuning: notwendig und sinnvoll ?
= Externe EinfluBgréBen auf die CM/2 Performance
= Tuning-Stellschrauben in CM/2 |
= Tuning flr spezielle Einsatzzwecke
= Literatur zum Thema |




'CM/2 Tuning-Motivation

= Zielsetzung:
— Durchsatz verbessern / maximieren
- Antwortzeit fir Emulatoranwendungen verbessern
- bendtigte Ressourcen minimieren
— Anwendungsverhalten optimieren
= MaBnahmen:
- Plattenplatz einsparen ? .
- PC-"Geschwindigkeit" verbessern ?
- Datenkompression einsetzen ?

~ dediziertes CM/2-System anstatt "allround Server”
einsetzen ?
- = 0S/2, MPTS/LAPS tunen ?



Externe EinfluBgroBen

= Hardware:
~ Prozessortype und -takt  J iden wocily & Gotevay ¥
— Ausstattung des PC mit Hauptspeicher
- LAN-Adaptertype (z.B. Shared RAM vs.
Busmaster/DMA)
= Software:

- OS/2:

» CM/2 {NN, Gateway} maglichst nicht zusammen mit
anderen prozessorintensiven Anwendungen auf dem

gleichen System laufen lassen

» Gesamtressourcenbedarf ermitteln,
Hardwareausstattung entsprechend wéhlen

— MPTS/LAPS (in LAN Umgebungen)



Externe EmfluBgroBen

= Mainframe-Umgebung (System/390)
— VTAM/NCP Parameter
— Einzelbenutzer-Arbeitsplatz oder SNA Gateway
= AS/400-Umgebung
— OS/400 Parameter
= Alle Umgebungen:
— DFV-Netztopologie (hierarch. SNA, APPN, TCP/IP)
- WAN-Leitungsgeschwindigkeit
- lokal oder entfernt angeschlossene Partnersysteme
— Datenibertragungsprotokoll
— LAN: Ethernet, Token Ring, PC Netzwerk
(Geschwindigkeit)
— Anwendungen fir LU 6.2 oder non-LU 6.2



- MPTS/LAPS Tuning

= Adapter-Parameter |
= |EEE 802.2-Parameter
= NetBIOS-Parameter



'MPTS/LAPS Tuning

= Adapter-Parameter
— Early Token Release (bei 16 Mbit/s)

- Max. number of queued transmits (MAC
MAXTRANSMITS)

— Number of adapter transmit buffers =2
—~ Transmit buffer size

» auf den groBten zuldssigen Wert einstellen, wenn
groBtméglicher Durchsatz erzielt werden soll.

» bei 4 Mbit/s: 4.456 Bytes «Df«amiw& Am
- bei 16 Mbit/s: 17.952 Bytes {7 =%
» Empfehlung: Max. |-Field + 36 Bytes (MAC Header)



MPTS/LAPS Tuning

= |EEE 802.2-Parameter

- Maximum SAPs
- Maximum number of users (of 802.2 API)

—~ Timer Values
- Maximum transmits (LLC MAXTRANSMITS)

— Minimum transmits
—~ Timer Control Blocks (Default 64 beachten)

- Maximum gueue elements i | :
. v e 26 ko

U tea &Aa/;.,-. 'J/LZ



'MPTS/LAPS Tuning

= |[EEE 802.2 - Parameter

— Timer werden multipliziert mit Timer Multipliers
(1-5 Gruppe 1, 6-10 Gruppe 2) und einem Wert von
40 Millisekunden (nicht veranderbar)

— Timer Multiplier fir CM/2 sind:
» Ti=10
» T1=5
» [2=2
- Berechnungsbeispiele
» Ti=((10-5) *255 * 0.04) = 51 Sekunden
» T1=(5%15"70.04) = 3 Sekunden
» T2=(27*370.04) = 0.24 Sekunden



Tuning des CM/2 Plattenplatz-Bedarfs

= Ziel: Einsparungen durch Anderungen in der CM/2 Installation und
Konfiguration |
= Empfohlene Vorgehensweise:
- Remove communications features (deutsch: Nur
Mindesteinrichtungen ...)

» CMSETUP /K
» CMUpdateType=6
— Distributed Feature Workstations einsetzen “ewizp =48 Seovar
» FEinsatz nurin LAN CHean) = L5 Repredd.
» Voraussetzung: LAN Requester/Server bzw. NetWare
Requester/Server
- Zuséatzliche Funktionen entfernen ...

"= Unbedingt beriicksichtigen: mdgliche Einsparungen an Plattenplatz
bei MPTS/LLAPS, HELP-Files, Anwendungen etc.



J . o
Tuning-Stellschrauben in CM/2

= Data Link Control
- Free unused links
» i.V.m. Link Timeout Values ( T1, Ti, N2)
~ Send Window Count
» DLC Level, nur PU T2.0
~ Receive Window Count
» .V.m. T2 Timer
—~ Retransmission Threshold (N2 Timer)
—~ Maximum |-field size
» 36 Bytes weniger als Adapter Transmit Buffer Size
— Connection Network Name
- = SDLC: Line Mode Full Duplex



Tuning-Stellschrauben in CM/2

= Mode Definition
— Class of Service (COS)
» z.B. #CONNECT

» Transmission Priority, Cost, Security, Propagation delay,
Effective capacity, Logical link weight

- Mode Session Limit

~ Receive Pacing Window
» Session level pacing (end-to-end)
» Default: Adaptive pacing

» APAR JR08131 fiir CM/2 V1.11 (in CM2AP111
PACKAGE) fiir Fixed pacing

— Datenkompression
- RU size (!!)
» Abhéngigkeiten bei Datenkompression

{ k ;
- i’ e’



Tuning des SNA Gateways in CM/2

= Fixed Pacing
» VTAM Logmode Table
» Switched Major Node Definition

= Abhangigkeiten / Wechselwirkung mit anderen CM/2
Funktionen

» Network Node

» Commtinications Server (fiir Dist. Feature Workstat.)
= Anzahl der LAN-(TR-)Adapter

» bei 2 Adaptern: DLC Werte aufeinander abstimmen

= WAC Adagter flr SDLC-Leitungsgeschwindigkeiten groBer
als 19,2 kbaud

= Multi-drop Lines vermeiden
= Datenkompression: fir Gateway ohne Bedeutung



CM/2 Tuning - Zusammenfassung

= immer die Gesamtsystemumgebung betrachten, nie
CM/2 isoliert

= zuerst Vorgaben von Partnersystemen (VTAM/NCP,
0OS/400) erfragen und verifizieren

= im LAN: Wirkungsweise und Zusammenwirken mit
LAPS beriicksichtigen, Kapazitat der eingesetzten
Briicken analysieren

= WAN-Verbindungen: bei niedrigen
Leitungsgeschwindigkeiten moglichst keine
Modem-Multiplexer o0.a. einsetzen

= PCs fir einzelne Aufgaben (NN, Gateway)
dedizieren, wenn moglich



G524-3553
GG24-3602
Z/81-0234
GG24-3876
SC31-6168

GG24-3958
GG24-4005

GG24-4142
GG24-4183
GG24- 4385
GG24-2537

OS/2 EE V 1.2 Cookbook: Communications
SNA Environment

OS/2 EE V 1.3 Enhancements: Performance and
Capacity Optimization

LAN SNA HOST Gateways: Design for
Throughput, Performance and Availability

IBEM Extended Services for OS/2: Communications
Manager New Features and Enhancements
Niztwork Administration and Subsystem
Management Guice

CM/2 Version 1.0 New Features

Integration of Common OS/2 Communications
Products

CM/2V 1.11 V 1.11 Enhancements

CM/2 Concepts, Scenarioeand PD Examples
CM/2 SNA Phone Connect (V 1.11)

A C\W/2 APPC/APPN Tutorial



GG24-3669
GG24-4485
GG66-3243

Z781-0257

GG24-3178
GG24-2520
SC31-6404
GC30-3073

APPN Architecture and Product Implementation Tutorial
Multi-Platform APPC Configuration Guide |

IBM Extended Services for 0OS/2 Communications
Manager Tuning Guide for the LAPS Feature
Performance Tuning in an X.25 Environment

LAN Concepts and Products

NCP Tuning with NTune

VTAM Network Implementation Guide
Systems Network Architecture Technical Overview

2217PERF PACKAGE on MKTTOOLS

In Vorbereitung:

GG24-2548

Communications Manager Tuning Guide



IBM ARTe
WZ Heidelberg

—— Systemstrukturen und Netzwerke

1 ';

A l /
7 ARTe

A Power on the GO

Mobil und ohne
Kabel

PCs und
LANs
Distributed
Processors

Mainframes




— Wir machen mobil

ARTe

Ziel:

—— Warum Wireless?

-

"Be mobile and stay in touch!” %

Die Mobile Explosion verlangt:




— Applikationen

—
e

\
v ARTe
A = Technischer AuBendienst = Datenbank-Zugriff
(Wartungstechniker, ...) ~Kundenprofil, ...
» Kaufménnischer AuBen- -Lagerbestand, ...
dienst (Versicherungen, ...) ~Produktinformationen, ...

= Sicherheitskréfte
«Speditionen

= Flotten-Management

~Einsatzplane
= Journalisten ~Status-/Notfallmeldungen
= abgelegene Stationen ~Positionsmeldung (GPS)

« u.a. l ~Verkehrsinformation

= E-Mail, File Transfer
.2,

— Warum jetzt?




— DataTAC (MODACOM)

|
Xz ARTe
A s proprietare Technologie von Motorola

a Netze in Deutschland, Australien, Singapur,
Tha_iland,

= Datendienst

= Paketorientiert

= 9600 bit/s und Zelle

= Ubergang ins X.25-Netz (Datex-P)

= Betreiber in Deutschliand: DeTeMobil
(MODACOM) mit Regelbetrieb seit 6/93

— Mobitex

Nz ARTe
ﬁa sproprietiare Technologie von Ericsson

sRegelbetrieb in UK, NL, Skandinavien,
Frankreich, Kanada, (Deutschland)

=Datendienst

s Paketorientiert

= 8000 bit/s und Zelle

=Ubergang ins X.25, Mietleitungen

s Betreiber: z.B. RAM in UK, NL, GfD in Deutschland




- g0t o

N

Baindl

v

ARTe

= Europaweiter Standard, verabschiedet durch ETSI
(European Telecommunications Standards Institute)

= Heute in Europa, Osteuropa, Asien, China, Indien,
Golf-Staaten, Australien, Neuseeland, Afrika

e Sprach- und Dateniibertragung
=Ubergang ins Telefonnetz

= leitungsvermittelt

= Frequenzbereich: 900 MHz

= Datendienst mit 9600 bit/s |

s Betreiber in Deutschland:
DeTeMobil (D1) und Mannesmann Mobilfunk (D2)

— |nmarsat

il

ARTe

* Organisation der nationalen PTTs
* 4 (8) geostationére Satelliten
* Weltweite Funkabdeckung

* Inmarsat-A, B, M fiir gerichtete Satellitenempfinger
(z.B. auf Schiffen) konzipiert

* Inmarsat-C mit 600 bps und rundstrahlender
Antenne

e Nur Datendienst
« Virtuelle Verbindungen méglich




Modacom Gebiihren

"/

ARTe

= einmalige AnschluBBgebiihr:
65.-- DM

= volumenabhéngige Gebdihr:
0.8 Pfg. pro 36-byte-Segment

= monatliche Grundgebiihr pro mobilem AnschluB3:
70.-- bis 80.-- DM bei 1.000 freien 36-Byte-Segmenten

= monatliche Grundgebiihr pro Feststation:
300.-- DM bei 100.000 freign 36-Byte-Segmenten

—— Gebuhrenvergleich

=’
o

N ARTe
;!
“~ Datenbankabfrage
mit GSM mit MODACOM
ca. 1min. 140.0 Pfg. Anfrage: SQL 40 byte KPfg. AD
Antwort: 300 byte 6% Pfg. t <C
Transaktion BRPIg. 104T
Filetransfer 150kbyte
mit GSM mit MODACOM
500 byte/s:  7.00 DM 150 kbyte ~3&&3[)“1!

Lio.SY




Gebiihren Dialog

//

\
N ARTe

Szenario Beratungsgesprach:

150 kbyte Ubertragung verteilt auf eine Stunde

Modacom: 33.33 DM
GSM: 84.00 DM

_  Zellulare Funknetze
— i

AKRTe

X.25,
PSTN,
Mietitg.,
(ISDN)

Asymmetrische Konfiguration:
—mobiler Zugang oft verschieden
von stationdrem Zugang

-z.B. MODACOM:
RD-LAP/Modem < X.25 SCR

Festnetz-l/F




—— Stand der Technik

——

1
N ARTe

Netzwerkabhingige Programmierung
- =spezielle Komm.-funktionen in der Applikation

Keine MaBnahmen zur Verringerung des Datenvolumens
-zu hohe Kosten, zu schlechte Performance

Vernachldssigung von Sicherheitsaspekten
~kein Schutz gegen MiBbrauch und Abhdren

— ARTour Entwurfsziele

-

Ly
AN

e Einheitliche, offene Kommunikationsplattform ARTe

~flr existierende (Term. Emu., E-Mail, Datenbank, ...)
und neue Anwendungen (Flottenmanagement)

—=Anwendungsentwicklung im LAN,
ohne Modifikation Gbertragbar in mobile Umgebung

= TCP/IP Protokoll-Familie tiber Funknetze

» Kostengiinstig, schnell, zuveridssig und sicher
-Funk ist "yet another network"

- Protokoll-Vereinfachung, Datenkompression und
-verschlisselung, Benutzer-Authentifizierung

» Integration verschiedener Funknetze

-Kunde wéhit das Funknetz nach Anwendungsstruktur,
Funkiberdeckung und Diensten (Sprache, Daten)

- Betrieb verschiedener Netze (iber gemeinsames
Gateway

e



—— ARTour "auf einen Blick"

1 =

N ARTe

L R

= Offener Standard: TCP/IP
= Unterstiitzung der Funknetze

GSM (D1, D2), DataTAC,
Mobitex, Inmarsat

= Globale Host-Erreichbarkeit
mit 3270/5250-Emulation
("ARTour Express")

= Client/Server-Applikationen

= Kompensation der geringeren
Leistungsféahigkeit von Funk

— ARTour Netzwerkkonfiguration

AKRTe

Mobile Einheiten
mit ARTour

N ARTour




—— ARTour Schichtenmodell

!
AP 4 ARTe

Anwendungen
606 o

—— ARTour Leistungsmerkmale

o

"

-, % Offener Komm.-Standard: TCP/IP ARTe
ﬁé ~Transparente Migration LAN/mobile Umgebung
~Client/Server-Support

Datenkompression mit unterschiedlichen Verfahren
-LZ77-deflate, LZW, V.42bis

Protokollreduktion

- TCP/IP-Header-Reduktion
Benutzer-Authentifizierung

—zwischen mobiler Einheit und ARTour-Gateway
Datenverschliisselung

-Data Encryption Standard (CBC)

Integration verschiedener Funktechnologien und
modulare Einbettung neuer Funktechnologien




‘ Function

H
£
«\
g
8

Network Mgmt.
(NetView/6000)

Moblle

_ ARTour Express

el

J
— ;/:_ = Schliisselanwendung zum Ubergang in SNA-Netze: ARTe

Terminalemulation 3270/5250

= gleichzeitig drastische Reduzierung des
Datenvolumens

- TCP/IP, Delta Screens

Mobile Einheiten
mit ARTour

ARTour
3270/5250
Gateway Express
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IBM ARTe
WZ Heidelberg

RTour Network Configurations

ARTe
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—— ARTour Layering

ARTe
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\t ~ = Open communication standard: TCP/IP

3

—— |IBM ARTour Features

./

ARTe
- Transparent migration LAN/mobile environment

- Client/Server support

= Data compression with different algorithms
- LZ77-deflate, LZW, V.42bis

= Protocol header reduction
- TCP/IP header reduction

= Data encryption
- Data Encryption Standard (DES CBC)

= User authentication
- between mobile unit and IBM ARTour Gateway

= Integration of radio networks with different technologies
* Modular imbedding of new radio network technologies




— ARTour Architecture
Y

Config. Support

Network
(SMIT)

Network Mgmt.
(NetView/6000)

Mobile

———ARTour Technical Overview

ARTe

-

= Standard Internet (IP) addresses
used for addressing between mobile and
stationary units

= Static address resolution table

used for mapping between IP addresses
and radio network addresses

= Same IP address for mobile unit
in all supported radio networks

= jntegration into IP/SNA/X.25 networks of
stationary WAN and LAN

“
|




—— ARTour Technical Overview

/
\l v
mobile unit
120.7.0.1

ARTe

.. ARTour Gateway
120.7.0.2/192.10.02

IP Router

IP Network
120.7.0.0

— ARTour Technical Overview

—

;A{_ ARTe

= Reduce traffic on radio network link:
no delivery of

- selected ICMP messages
e.g. Route Change Request

- selected SNMP requests

- selected SNMP manager

e



— ARTour Technical Overview
,///

ARTe

1. Data Compression
—save cost on high tariff radio networks
—optimize performance on low bandwidth

. Protocol Header Reduction

. Data Encryption
—-necessary on radio networks
—broadcast medium
-prevent eastdropping

ARTour Technical Overview

ARTe

= Point-to-point IP Connection between
ARTour Gateway and Mobile Unit

= only specific TCP/IP fields may
ever change

= TCP/IP Header Reduction from
40 bytes to 3 bytes avg.

= implemented according to RFC 1144




___ ARTour Functional Specification

e A
5= . TCP/IP Header ARTe
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Total Length
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32
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— ARTour Technical Overview
/

ARTe
= PPP includes authentication
= Authentication has two functions:
- mutual authorization check
—-Gateway distributes session key for data
encryption
= Authentication uses

Two Party Key Distribution Protocol
(2PKDP)

- Challenge- Response protocol

—new session has always different
session key

- keys are never sent over radio network
"in the clear"

— ARTour Technical Overview

ARTe
Challenge/Response dialogue
—involved are:
* a secret key known to mobile unit user
and stored on gateway disk '

* a session key to be distributed

1. Mobile unit requests chalienge packet

2. Gateway sends challenge packet with
"hidden" session key

3. If mobile unit knows secret key, it can
compute session key; it sends back an
indication of its knowledge of both keys

4. Gateway acknowledges correct response




— ARTour Technical Overview
/

‘ /
N ARTe
= Radio network specific drivers available for
~DataTAC (Motorola)
- Mobitex (Ericsson)
N -GSM
. ~Inmarsat
% = uses serial line interface of mobile device
. controls connection between mobile device
and modem

= support for differ‘ent modems/command sets
- InfoTAC transparent/native mode
-MRM-420
- Mobidem MASC

— ARTour Technical Overview

_,}%/ ARTe

A

= not implemented
yet
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— ARTour Technical Overview
/

ARTe

= LZ77-deflate and LZW algorithms
recommended for file transfer applications

= modified/enhanced V.42bis
compression
recommended for dialogue applications
(20 to 30 % compression improvement)

= no compression for small packets for
efficiency

— ARTour Technical Overview

ARTe

= Goal: Two way security
—broadcast data comprehensible only by partner
—correct encryption possible only by partner

= Data Encryption Standard - Cipher Block
Chaining mode (DES-CBC)

-DES uses two keys for encryption:
secret key and session key

—text block encrypted with previous encrypted
block

= Session key distribution per session




— ARTour Technical Overview
e
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—— ARTour Technical Overview

_:_J;’ ARTe

A

= Key Features
-"the" Internet link layer protocol for serial links

ﬁ/ ___,' ~connection-oriented protocol

1L - multiprotocol encapsulation

e -versatile link configuration and testing
i —additional framing protocol required

—No error correction

R



— ARTour Technical Overview

ARTe

= Two functions:

- Terminal emulation gateway between
IP network and SNA network

- Reduction of 3270 and 5250 data stream

= Client/Server architecture using UDP/IP
stack

ARTour Technical Overview

= Gateway function ARTe

- connection to ARTour Mobile Units
through IP network

- Connection to SNA Host through
Communication Manager/2 (0S/2)
or HCON (AIX)

= Data reduction function
- additional to ARTour compression

- Screen caching: Dictionary of Full-Screens
built and updated dynamically

- Client (mobile) and server exchange only
information differences




— ARTour Technical Overview

. -
S

mobile unit

ARTour
Client

RF network

ARTour
Gateway

Host

ARTe

ARTour Express
Server

e

— ARTour Technical Overview

» Tokenring
e Ethernet

e X.25

¢ Serial Line

ARTe

» Tokenring

e Ethernet

« Frame Relay
e X.25

e Serial Line




ARTour Technical Overview

e

J ARTe

= OS/2 version
-~ Communications Manager/2
- up to 26 parallel host sessions
—-3270 and 5250 emulation

= AIX version
- HCON, SNA Services/6000

- up to 255 parallel host sessions
per HCON

— 3270 erhulation only

— ARTour Technical Overview

ARTe

= Optimized UDP application
for terminal emulation
(3270, 5250)

= Version for OS/2 available
= Version for DOS available

= Version for DOS/Windows in
preparation
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B B= =Ts Distributed Computing Environment

DRO00000  DVOXRTODNNLHT  JOODX N

Agenda

Open and Distributed Computing
- Open Software Foundation

DCE Structure

DCE Components

- Directory

- Remote Procedure Call

- Distributed Time Services
- Security

(©) Copyright IBM Corporation 1993 MMAGENDA



= FE EvE Distributed Computing Environment

Desired Environment - End User's View

=] |

=

APPLICATION MENU

——

Accounts
A Sales
Production

—\

PLOTTER MENU

1st floor
3rd floor
5th floor

@ Copyright IBM Corporation 1993 MMEUVIEW
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PROGIAR

RONELY
AR

: RING
\"""h-- ...... - ;
APPLICATION MENU
Accounts T
* Sales -
Production
'y

PLOTTER MENU

% 1stfloor
3rd floor
Sth floor

PRINT
SERVER
QSE::\SY.*S:}.:S
DATA BERVES AP OLL o
ARRAY
PROCESSOR
| ETHERNET
PRINT 1st floor
SERVER PSR HP 7550
BEAVER
e
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£ F5 ETE Distributed Computing Environment

A Customer View

.....
...........
P .* ..
. S
.’ te
.
°
.
.
L~ o

- J ....... Over 300

: vendors
Legacy data ' " represented

.....

10MLOC to glue
software together

Customer Issues

Hundreds of

o af .
P customized
7 Cycle |  Data applications

@ Copyright IBM Corporation 1993 MMCUSVEW



= Be BvE Distributed Computing Environment

SAA in the 1980’s

Software Interfaces |

CUA, CPI, CCS, VMMVS
across' a family of 0S/400
operating systems

0Ss/2

SAA in the 1990’s
Software Interfaces :

CUA, CPI, CCS,

where a system oo
consists of workstations ' / \
or LAN workgroups

connected to hosts \/OS/z

Interoperability to

non-SAA and non-IBM-

workstations and hosts

@ Copyright IBM Corporation 1993
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EEE B Distributed Computing Environment

Consortia
{and trade associations)
Groups formed {o serve a common interest

INTAP OSF
AlA
OSTC OSINET
MAP/TOP
EIA Ul
PP EUROBIT
Cos SPAG SPEC
MIT X
SQL Access group
ODA
OMG ACE

IBM is an active member of most of these groups

@ Copyright IBM Corporation 1993 OPPG0140
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Distributed Computing Environment

International

National

Reglonal

Professional
& government

Standards Organizations

ISO IEC
I | |
JTC1
| |
CEN/CENELEC
|

1

ANSt CSA e Eurepean Countries
EWOs

X3 IEEE I E

‘ . NIST % DGXM .. CCTA
Provide input Into, and accelerate the development of standards
Consortia Vendors Industry assoclations Other groups

@ Copyright IBM Corporation 1993 OPPG00S0
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E B Eus Distributed Computing Environment

L

Who are the Open Softlwars Foundation?

~ Research and Developmaent organisation
- Members from computer industry segments worldwide

- System vendors, Software vendors, Government
agencies, Universities and users

Purpose of QBF

- Create an open computing environment
- Survey/solicit industry for problems and needs

~ Interoperability and portability are major concems
- Provide vendor-neutral solutions

- Specification of protocol and interfaces
- Reference implementation and validation suite

(©) Copyright IBM Corporation 1993
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E E5 ETE Distributed Computing Environment

OS5 Mechanisms

~ Open technology aquisition process (RFT)
- Research Institute
- Member meetings (more than 350 members)

-~ Special interest groups (SIGs)

O8F Solutions

- Open Unix System (OSF/1)
- Motif Graphical User Interface
- Distributed Computing Environment

- Distributed Management Environment

(©) Copyright IBM Corporation 1993
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] Distributed Computing Environment
MIT
SIEMENS
DECORUM DEC
MEMBERS

- INTEGRATE - VALUE ADD

-TEST - INTEGRATE

- DEVELOP PRODUCT - TEST

i AX - DEVELOP PRODUCT

g MEMBER
PLATFORM(S)

- VALUE ADD
- INTEGRATE
- TEST
- DEVELOP PRODUCT

8 RORT TO SAA PLATFORMS

@ Copyright IBM Corporation 1993
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Distributed Computing Environment

Applications

Disklass Support

Management

Threads s

Operating System and Trangport

%

#
DEC CMA Throads Sockets i
(Platform dependent) (Transport Independent) :
NCS RPC 2.0 ‘
DECdns ¢
DECdts Slemens X.500 :
Kerberos V5 -AFS
Sec/DIr/RPC Mgt
@ Copyright IBM Corporation 1993 MMINTR10



&mﬁ Distributed Computing Environment

INDUSTRY STANDARD DISTRIBUTED SERVICES
TO BUILD CLIENT/SERVER ENVIRONMENTS

FIND DESIRED SERVER
{(DIRECTORY SERVICES)

SEND REQUEST

CLIENT

(REMOTE PROCEDURE CALL)

® Interoperability between heterogeneous systems.

@ Simplifies and standardizes programming
of distributed applications.

@ Copyright IBM Corporation 1993
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Directory

Applications

Disklass Suppor

g -

R e e T e e o R R

Fulure

Sacurity

Gstributed File Syatem

@ Copyright IBM Corporation
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S B W Directory

Local Cell

Cell Directory
Sorver

Application
Se
Your local ey e
Directory
' @ Copyright IBM Corporation 1993 MMDIR10
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Directory

Conceplual
Global

Hierarchical
Narnespace

Physically distributed across the nehwvork
Noddes have Paitial knowledge and Pointers

.., Distributed Lookup

LookUpServer

@ Copyright IBM Corporation 1993
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E F BTE Directory

»»»»»»»»
RN ER IR+
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£ == m Directory

Directory

ww“,.,«"ﬂi\\
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B Ew mom Directory

‘“",.ﬁ-"‘""‘ ‘M“‘*\
et RN
e B
) e .

4
fj/
{ GRS/ internet DNS

Global Namaespacs {‘ /}

\
o /

cDS
Sub-Tree Sub-Tree
Cell Sub-Tree
User Dist. File User , Dist. File
Registry System Registry System

-....___....—--—*"""
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BB EwE Directory

X.500 Names
Internet Domain Name Service

P 4-::'
I %
s K
P
/ |GDA
#
E

i
;

1. /C=UK/O=SNI/OU=Findhom/subsys/nimrod/docs

CDS

5,
"%
P ",
4 “,
5 %,
F £
.-
E
D N S r %,
& k2
P
o

\’\"-‘-. -

1../dev.dce.osf.org/subsys/printers/docs / CDS ""‘”"»..«.,,,
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Directory

X500 within the O8I Architecture

....................................................................................
.

X.500 Application :
e —— —— — = — — — — 1 :
Pl ACSE OLatT, XA l

ROSE (X218, X.229)
|

Presontation Layer

Sesslon Layer

Transport Layer

Network Layer

Data Link Layer

Physical Layer

AQHE: Assoclation Control Servioe Blemont
ROSE: Romote Oparation Service Slameont

@ Copyright IBM Corporation 1993 MMDIR70

et



Directory

GDS Namespace Entries
and Directory Objects

O=HP

OU=Apclic

lad

OU=Waest OU=Motif OU=DCE

Slobal oot
County name and schems
Chrgantsation or locadity name

Crganisational unit or conunon names

(©) Copyright IBM Corporation 1993

L=Cambridge

CN=Kilroy
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Directory

Directory System

DSP

Xos
Application i BUA
v
?
DUA
Cache

DIiB

Protocol

DUA: Directory User Agent
DSA: Directory System Agent
DIB: Directory Information Base
DAP: Directory Access Protocol
DSP: Directory System Protocol

DspP

DiB

DIB

-DIB

@ Copyright IBM Corporation 1993
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92

e Directory

Directory
Tree
f ——
TYPE | [VALUE || |[TYPE OBIECT| | class | |moRY
Attribute Attribute Attribute Attribute
Mutltivalued} (Class) {RDN)
GDS Object Entry

@ Copyright IBM Corporation 1993
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e

Directory

Global reot name
X.500 global name
X.500 global cell name
DRS global cell name

Global name with &
DANS cell name

Cell root name
CLCS name
Cell-relalive name

Security Setvice
jurction name

DCE principal name

Flle Service
junction name

DCE filsnama

Filesystem root
name

DCE filesystem name

S

l..

1. JC=ECOSSE/O=MIM/QU=sales/CN=rory stuart

1.../.C=ECOSSE/C=MIM/OU=sales

/..Jmjm.com

l./mjm.com/adin/adminfast_printer

l:
L /mainframe/bigjoe
/. /edinfadminfast_printer

l:/sec

L /principalsAred_bloggs

lofts

1.:Asidepta/graphics/iondon
I

Fldepta/graphicsfiondon
(©) Copyright IBM Corporation 1993
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€l

e ST ERER Directory

/ GRS/ fndemet DNS

Bt Narmeapaok {

Security namespace Colf
junction

/:fsec Coll Gub-Trae

AN

Sub-Tree DF8 namespace

junction

/s
£

User Dist. File

Registry System

cdsbrowser

l.:/subsys \ . s /L:’,sawers
¥ N Sihests
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Directory

call-profile
lan-profile
focalhostname_ch
hosis
host .
self name
profile
éd$~c-§erk
cde-server

(©) Copyright IBM Corporation 1993
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Sl

Directory

DFS soft link @

cali-profile

| lan-profile |

=sle Directories

N Entries

Soft links

locathostname_ch

W Se
Namespace Jn

Clearinghouse

C—Chilld polnter
| Obfest Entry | Sott'xk

Raeplica

N~

Replication

Child Pointers

Calf root directory copy
Soft links

Update propogation
Skulking

RAS

@ Copyright IBM Corporation 1993

-

—
O
V

MMDIR135



9l

Directory
XDS and NSI

Name Resolution DCE Application

N8I Function

# name oontaing
# nerne o vped

fypaloss pontion /
GDS Directory

# name is remaote !
but caff server is known
User Agent (DUA)

known remote
CDS server

CDS Clerk

§ name
is typad # clerd haa no binding

16 resnole progedors ool

[

i glabalb-exprossed nams
v actusally & Incal hame

GDS Directory Global Directory local
System Agent (DSAOK) Agent (GDA) CDS server
- X500 BIND
GDA GDA

MMDIR140
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Directory

DCE
. Components
DUA XDS library
- DNSPI I
D!r‘\iS_P! vt uelient”
client
AT,
. — “:O—;g;/ End Point
{ GOS GBS "clark’ ¢
Nrnst l Cache Ma;;per
Auth RPC Auth RPC
Auth RPC Auth RPC
cDs Giobal Dirsctory
Server - Agent {GDA}
:,/"”“““"‘\ [
LAN Access e COY aDS ‘“{X.ﬁ&i;:}
‘. Control Clearing
Advertiser Manager House
e {’" internet \\Iu P
e, Dopsain Name -
P N Bervics A CDS Servers
| Crearing SRR
House
\

@ Copyright IBM Corporation 1993
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\L%M’

Directory

How the CDS works

CD&S seivers are found

» - through solicitation and advertisement

CDS Setver data stored in local cache

Example:

Is Joe in the cache?

No

Where is /.//TOR/AJOE 7

13/TOR is in USHI_CH, can't resolve rest
Where is /../TORMOE ?

L4TORAOE/ is at 192.110.200.4

Gotcha {l

AW | | End Point
Va & CDE *elerk® W Mapper
f (" §/’ .r~>
‘f / / I Auth RPC pS Auth RPC
P [ [
RPN
Pl @ |
IR
I WY I Auth RPC | s
H i \\ \ l e
AN o Claating
i Houss
1‘ @\ Server —
\ 2. -
3 Accass
W\ | s | S|
\\ Menager | Housa
\\\:\\hostname = JOHNBEL_CH
\,, .
~
~ ]
a g) Auth RPC
. M
T ‘\:‘;\ | P
!§3 W Cos Housa
\"') MNM. Sarver
Accass l
L”.l Control Clonring
Advertivar Manager Housa
hostname = USHI_CH
MMDIR150
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L

obat

&2
MName Qpace

Cell
Sub-Tree(s)

User Registry

- GDS (X.500)
-CcDs

- User Registry

- Distributed File System

CEAMXT

Name Services are provided
by a collection of "name providers":

Global Name Space provides a homogeneous naming framework

@ Providers are linked together via junctions
- Big Junction = Mixed Name Support
= Small Junction = Subdirectory Manager

(©) Copyright IBM Corporation 1993
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Remote Procedure Call

Applications

{
Diskiozs Support : ’ Futurs :
L

Aanageinent

Tirro Naming

Copyright IBM Corporation 1993
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e BT Remote Procedure Call

L
=

Structured ~ 5§ ROCERNERE
Programming APPLICATION

[~ procEoune

r.m»"

PRODEDURE

Distributed 52 /\/\/ fé
Processing APPLICATION Network

without ) R
RPC = \/\/\ % PROCEDURE
x N

_Brogrammer Written Cods

Distributed

Processing
with APPLICATION

RPC

%/f PROCEDURE

@ Copyright IBM Corporation 1993 MMRPC20
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Remote Procedure Call

1. Requaster explicitly Invokes

communications

2. Requester doss not expiicitly
invoke communlications

2A, Resowres Manager gses
esrprersations

2B, Rosougres Manags: waes
HIVBSRGS

20, Resource Manager uses

RPC

@ Copyright IBM Corporation 1993

Requester — Resource
Manager

RM Resource

Requester Client |7/ =—=—_____| Manager
Part Server part

RM Resource

Requester Client |Conv Conv | Manager
Part Server part

RM Resource

Requester Client |Msg Msg Manager
Part Server part

RM RPC RPC Resource

Requester | cjient  [Client Server | Manager
Pant Part Part | Server part

Roquester | chog [———==____lstrvar | Remource
Part . Part Manager

MMRPC30



E = BEYs Remote Procedure Call

Application .
Software IBM, Vendor and Customer Applications
Industry | - @
Unique FAA @99 CIL
Software @ @ @
S Application Function Resource Managers
Core Mult- §WOrk Dynam Appl i
Application | |image Media FAX | Volce : Flow Appl (i EDI Recover
© Services L Mot lcomls lcwow | |
;’I'rans Appl Data
File Print | {Database ;Monltor Server | i Mgr e
: g x o
i § 9 - :
IBM | Inter-Process Communications Directory > 1 2 § §
Distributed Security ‘ s 8 $o _
. o = =Ec 98 Tx
Sysiem & o : g3 . 5§65
) & L & Time e gec i 8=
Architecturs o < o S8 ®9
® Recovery ! 8. %
O x
Multi-protocol Networking
osl | e || sNa NETBIOS | *x«
@Copyrlght IBM Corporation 1993 MMRPC40



=T EwE Remote Procedure Call

SYSTEM A SYSTEM B
APPLICATIONS/ FUNCTION APPLICATIONS/
DISTRIBUTED  |wa§ - w = -~ §Bl  DISTRIBUTED
RESOURCE MGRS PROTOCOL RESOURCE MGRS

NETWORK

NETWORK o

sevemr  seteer  reseser  vasse Ng'?‘éj{}%%{
PROTOCOL
FACRITIES RATOC

FAGIITIES

? !

@ Copyright IBM Corporation 1993
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S, mmTeee Remote Procedure Call

Directory ~— Admininstration

| -

Satver Roitines

Y

Cliert Application

calt % % rehim call ? % ratum

calf % % retum call % §f ratin
__________ ——— e 3,

1 |
! RPC Runtime | : RPC Runtime :
| .
S U U g g-..__i i U !
call é T ratism call % % ratum
_——_— Y - - actual RPC request b —— -
i ' Bipnd 1
: Network Transport : : Network Transport :
e ——— s achssl RPC response e !
Client Program Server Program
(©) Copyright IBM Corporation 1993 MMRPGS0
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Remote Procedure Call

N

Clisnt
Appdication

Sarvey
Houtines

c ar
Compiler Compiler

N
c C
Compller Compller

RPC
7  Run-time
3
Clhent DCE Rorvee
Program Services Program

UUIDGEN defines UUID and base IDF template
interface Definition File

- defines what Server ‘expects’
- data values, data types, input and
output arguments

- constant, type and operation declarations
- IRL - Declarative HLL similar to ANSIC'

Optional Aftribute Configuration File

~ to modify interface behaviour eg. Client

Languages other than C can be used

« if object code is linkable with C object
code of the stubs

- if pracedurs declarations conform to
operations declarations In IDF

- calling sequence Is compatible

@ Copyright IBM Corporation 1993

MMRPC70



Remote Procedure Call

v

Client Application

Directory

aciust RPC request

1
| Network Transport :

| sotnd BV assporse
" : Eﬁ

Cllent Program

Servar Bottinas

: 3

call § %&m@ﬁm
J

RPCRuntime

!
caﬂé %"s&uﬂs
e -

= oy

1
[}
| Network Transport :
|

Server Program

Resolve data representation differences

= 'Receliver makes It right’

- Can uso Canonical schemes
eq. IS0 ASN.1 BER

Support multi-threaded programming
RAS |

Integration with other DCE services

« Directory
« Security

Independence from network protocols |
Support varlety of execution semantics

= At most once’
« idampotent

« Broadcast

@ Copyright IBM Corporation 1993
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E B === Remote Procedure Call

RPC Runtime Services

Client Application s
ot Communication Service
' 8 s o .
call ! returm ,’ Authentication Service
B / S
e Directory Sarvice Interface
A ’
/
o Endpoint Mapper Service
call é % vafum )7 .
. Error Service
RPC Runtime Management Service
call g % IV et UUID Service

Network Transport

Client Program

@ Copyright IBM Corporation 1993 MMRPC90
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o S B Remote Procedure Call

Authentication Servicas

Directory Service interface

Endpolnt Mappar Service

Error Service

Mansgement Sarvice

ULED Service

Communications protocol

Transport

«TCP
~URpP

HNetwork

« Internet Protocol

RPC Protoco!

- Connectloniess (Datagram) - neady

= Connection-orientated ~ ncacn

@ Copyright IBM Corporation 1993 MMRPC100
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BB mTe Remote Procedure Call

Communication Servics

Directory Service intarface
Endpoint Mappar Service

Error Servics

Mansgement Sarvice

BUID Service

Applications use Authenticated RPC for
~ Authentication
- Authorisation
= Data Integrity checking
=~ Privacy '

Can choose from 6 levels of protection

@ Copyright IBM Corporation 1993

L

MMRPC110



¢l

B Ew Eve Remote Procedure Call

1
Communication Servics ) O
s

Authentlcation Servica ~

Endpolnt Mappar Service

Error Servica | ]

Management Sarvice

0D Sers L1

RPCusesthe  NAME SERVSE INTERFACE

- ook up servers that support a given interface
- determine server location and protocol to be used

NSi provides specilaised routines to
- allow RPC Servers {o advertise themselves to RPC Clients

- For Clients to find and fo SN\Ws

Three types of NS Name Service Entries

- Server Entry
- Group Entry
- Profile Entry

@ Copyright IBM Corporation 1993 MMRPC120
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= = =us Remote Procedure Call

BINDING INFORMATION

- Describes network relationship between Client and Server

= Protocol sequencs
- Host address

~ Endpoint
- Other network nptioné

BINDING HANDLE

~ Runtime local reference to Binding information

@ Copyright IBM Corporation 1993
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B RTR R Remote Procedure Call

Binding Handle

Pt o i ol Al s P Al it s Wt

SINDING INFORMATION INCLURES..
Frotoco! Sequence

~ RPC, network and transport protocols
eg. ncadg_ip_udp

Host Addross
- {dentify specific host system

Endpoint

- address of a server instance on a host system (port)
- two types

Dynamiec - assigned at runtime
Well-known - assigned by a central authority eg. ARPANET

@ Copyright IBM Corporation 1993
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e Remote Procedure Call

Communication Sarvics

Authentlcation Service

Divectory Ssrvice interface

Error Ssavics

Management Sarvice

ULRD Service

Partial Bindings

Includes protocel sequence and host address only

Endpoints must be obtalned via Endpoint Mapping

- Client uses partial binding handie to contact Server

- Server RPC Endpoint Mapper daemon (rped) maps dynamie
endpoints at start-up :

« returns dynamic endpoint to Client

~ Client must pass an interface UUID to the endpoint
mapper to kientify the requested server

CLIENT

HPC RUNTIME

(©) copyright IBM Corporation 1993

Si

SERVER

RPC RUNTIME

ENDPOINT
MAPPER

MMRPC150
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E e ETE Remote Procedure Call

Communication Ssrvics

Authentication Servico

Directory Service intetface

Endpeint Mappar Service

Error Service

Mansgement Sarvice : ‘

UUID Service

Textual representation of a binding handie

~ can include only protocol sequence and network address
- all components

0079634B-9C9E-1A01-AD15-10005AA88 1FD @ ncacn_ip_tep:182.100.100.2[2345]

String Binding information can be supplisd

- a file

- a argument

= an environment varlable

« hardcoded Inte an application

Roes not require Divectory Services

Can be used during development and testing

(©) Copyright IBM Corporation 1993
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= B S Remote Procedure Call

BINDING METHODS

RPC provides three methods for managing bindings

W*— Automatic method {defauit)

- Client stub obtains binding handle via N8I
~ passes binding handle to runtime

- Runtime uses handis to obtain binding Information

~ Automatic method calls can somtimes be automatically rebound
if disrupted

implicit Mathod

- Runtime routines invoked prior o RPC calls to Intialise
server binding handie (from Directory or String binding)

~ Client application assigns handle to a global variable

- passes global varlable to runtims on RPC Invocation

)
/E Explicit Mothod

-~ Runtime routines invoked prior to RPC calls to intialise
server binding handle (from Directory or String binding)
= Binding handie supplied as a parameter by application to RPC

@ Copyright IBM Corporation 1993 MMRPC170
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=% Remote Procedure Call

Communication Servics

Authentication Servica

Directory Service Intetface

Endpolnt Mapiwmr Service

Error Ssivice

Mansgement Sarvice

Universally Unigus ldentifier

= Names merely point at objects
= Objects are represented by a namespace entry
and ldentifled by a UUID

- Object UUIDs allow specification

~what servers are bound to
~ what resotirces the server will use

= RPC Interfaces are Idontlfled by UUIDs
LD Bervices

- Allow applications to create and manipulate UUIDs

@ Copyright IBM Corporation 1993
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Remote Procedure Call

GCliont Maokine

Name of Entries {

identical Exported {
interfaces

identical Exported {
Partial Bindings

Print Print Print Print
' Server Server Server Server
Client
en A B ¢ D
First Sovend Buidiing Suldiing
fioer flooe 1150 88¢
Ri:c . ' '
Runtime ‘ I ‘ - T
\\ -
. | Endpoint Mapper - 7

- Server Machine

Namespaose

@ Copyright IBM Corporation 1993
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Remote Procedure Call

Client

RPC

Runtime

Cliont Machine

Interface UUIDs {

Contents of
partial

bindings are
differsntiated
by object UUIDs

s p—

Print Print
Server Server
C D
| Buidting | | Sulding |
1150 850
I Berver Machine
'; e o B" Ilcll 1] Dll
Interface Interface Interface
Printer Printer Printer
Server B Server C Server D
Partial Partial Partial
Binding Binding Binding
+ + +
Server B's Server C's Server D's
objsct object object
Uun uuin UuUID
Namospans

@ Copyright IBM Corporation 1993
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E == Eue Remote Procedure Call

| ¥4

CUIENT SERVER

SERVER SERVER

CLIENT PROGRANM MAINLINE MANAGERS

"t tatxe .
initialive * Initialize

* Application ot L
{ with calls erminaie

¢
H
1
¥
£
3
¢
3
1
£
3
t
}
14
N to sorvers }
H
§
1
§
H
§
1
£
H
t
t
1
§

|
I

RPC RUN-TIME RPC RUN-TIME
wwwwwwwwwwwwwwwwwwwwwwwww f boan e we s e e tan e e me ter me tar ian fe s se e e e e e e e v we e
NETWORK NETWORK
TRANSPORT ‘ TRANSPORT
@ Copyright IBM Corporation 1993 MMRPC C/S






Distributed Time Services

Applications

Risklese Support

!
!
) Future
|

Ll I R e T T T T T e

T Mmoo

Distritnsted File System

@ Copyright IBM Corporation 1993
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Transmission times

Clock precision -
o Timelines
Time
Zones
/ ———t—t—t——

",
P,
.

Clock rates

T3 T4 T8 T6 T7 T8

N~

AR PRSBSOS AI RSP
1 i

T9 Ti0 Ti1 Ti2

Delays

Time different on different nodes
Client

@ Copyright IBM Corporation 1993 MMTIM20



Event scheduling
Event sequencing

Event measurement

Event reporting

Accuracy

Consistency

- absolute
- speed

‘ @ Copyright IBM Corporation 1993
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= EE B Distributed Time Services

“"Loosely"” synchronizes all elocks

Allows for delays and drift

Adjusts clocks slowly and always forward @
Quality
T
Time
KRateway Provider
Local Cell

Coll Directory
Server

MMTIM40



i

L

E = EvE Distributed Time Services

Local Cell

Time Clerk

Time Servers

Colf Diractory

" Bary
- Local Time Server -

- Global Time Server
- Courier Time Server

~ Backup Courier Time
Server

DTS AP
Time Provider Interface

Time format - including inaccuracy

COYY-MM-DDThhimmess, i+ -hhimme-sss.ff

@ Copyright IBM Corporation 1993 MMTIMSO



=B ETE Distributed Time Services

Cal, date & time

TDF Inaccuracy
COYV-MM-DDThhimmuss, fif{«bIhhimme-sss. i
Century fractions
Year s —  seconds
Month Inaccuracy
: Designator
Day
minutes
Time
Designator hours
hour +|- TDF
minute
‘second
fraction -

MMTIMe0

e



L

I e swioes Distributed Time Services

&

Gorrectnoss
Rellable operation
Fauitdolarance
Efficency '
Monotonicily

Time
Interval

Automatic Sorver location

Logcal time ransiation
Management support
AR

@ Copyright IBM Corporation 1993
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Value
+ Inaccuracy

Vaiue
(midpoint of

Interval)

Vaiue
= iInaccuracy
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E B ﬁﬁfﬁ Distributed Time Services

9:57 ' 10:00 10:03
J ;
! : { ; I Server1 1000 T o3
9:59 10:02 10:05
i : i ; i Serverg  10:02 * 3
s : H
9:55 9:59 10:03
I I I Sarver 3 msg Fa
? |
9:59 . 10:01 10:03
l I : Consensus
a ;
! $
Client takes intersection of server provided intervals
if an interval falls outwith intersection of others {(majority rules)
- deemead as faulty and ignored
Preferable to have an odd number of servers
@ Copyright IBM Corporation 1993 MMTIMeo
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Ll DRNN0N0N Q0NN $02007 QXK
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Go ahead...
Make my day

5
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DCE Security

Authentication

Ceortification

Access Control

Authorization

" ;
e’

JOE (+PASSWORD), BILL{(+PASSWORD)

Who are you? JOE(+PASSWORD)

Prove you are JOEI

Heis JOE

JOE is allowed to do it. BILLL is not.

Is JOE aliowed to do it?

@ Copyright IBM Corporation 1993 ' MMSEC10
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B Em ETE DCE Security'

% ! 3
B> sy
Ser B veentd
\ Applloaticn
= ; g Sesver

Non-distributed systems - Security provided by operating system

Distributed Computing poses additional security considerations

- Eavesdropping
- Impersonation
- Forgery
Security in a distributed system at a cost
Requirement to be integrated with other DCE components

Currently no security rating system for distributed computing

@ Copyright IBM Corporation 1993 MMSEC20



vl
i
%
%

E B DCE Security

Three Services &, O

Registry Service o 7

~ Principals T ’
- Groups L L)
ﬂt”"». - ’ % "ﬁ"“n
- Organisations N, L7 )
- Accounts ‘%’2?&(:\ N
- Administration policies 2y '%%
o g d ",
o ...'."1,‘5
Authentication Service Ll §

- Verifies kientities of principals , . ‘%4‘)& »
- lssues tickets %, )

Privilege Service -

« Principals name and group memberships ,,/

@ Copyright IBM Corporation 1993 MMSEC30
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DCE Security

Reg Ed

RPC

{  TicketCache |

Security Administrator Login
RPC
fs Sec Master
§ 0N
@ Registry

celi-profile
lan-profile
jocalthostname_ch
principal
[ I
pete eric sheila

group organisation

policy

tireless planning

St

(©) Copyright IBM Corporation 1993

Registry
Database

WY
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E e Eve DCE Security

Structure ©

Registry
Login Reg Ed Master —P» | Database
RPC RPC
e ' Registry e’
[ Ticket Cache | : \ ©
. let
Security Administrator /»"" w \\\ lpa:swd

¥ Y

Registry Registry ] Y
Replica 1 Replica 2 § -§

/M T

Reglstry lete letc
Database /passwd Ipasswd
W

MMSECS0
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= Fu EvE DCE Security

Login Facility

- enable principal to establish network identity

Access Control List Facility

- Determines a principals ability to access an resource

Key Management Facility

- Allows non-interactive principals (servers) to manage
their keys

D Map Facility
~ Maps local to global names (vice versa) for security purposes

@ Copyright IBM Corporation 1993 MMSECs0
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DCE Security

® Two Party, One Way Authentication (Transmkts Key)

N
()

tgeonenne
OK 1 (copy)

Two Party, Two Way Authentication {(Mutual Suspicion)
£ Name { ’\é
- TN ‘\§./' 1
) () -
e $'s Name .
\g'} 1

Third Party Authentication

Y
W { C ) -

{No Permanent Key Sharing)

Ragrant

Rosponse

Kerberos ) ()
Yy 0w

@ Copyright IBM Corporation 1993 MMSEC70
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E Fu BUE DCE Security

RVVNT AOOVNVOD™  WNOIR § WNNN

new 100

NxM 1,000,000

x> 1 ﬁ;m

Third-Party: Relatlonships, Passwords, Administration Operations

O EEE G E)

---------

N+M

10,100
h u,.‘\ ,/ -..\\ ,""I;&“ .. (m. _,,\‘\_ {,}h. w‘,\\
{f:;‘;ﬂ PIERCD. \L‘:L:} (f\}::) &) (&) 1000
Third-Party: Delegated Administration, Autonomous Domalns
OO 6 E ®
CD & &) (& () &
@Copyrlght IBM Corporation 1993 MMSECe0
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E Fe BN DCE Security

Reg Server
Login Reg Ed Kerberos AS
RPC .
RPC Kerberos TGS Registry
" DCEPS Database
|  Ticket Cache
RPC
Security Administrator
Security Servers
, f..-»“”‘” m“"“\\‘
Login Appi o I e?
RPC RPC ) pplication Server
Server Data
Ticket Cache J
: RPC K\»«.....,.-w""
DCE End User
Application Server
@ Copyright IBM Corporation 1993 MMSECe0
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E B BYE DCE Security

PAC |
PAC | (MVS1)

}

§ ) dee_login

2 ) receive TGT

@} recuest Priv. Serv. Tht

&) receive Priv. Serv. Tkt

&) request PTGT and PAC

&) recelve PTGT and PAC ~—
i?‘) send PTGT and request ticket for MVS1 o |
f\éj recelve ticket for MVS1 (PAC encrypted In MVST’s =

private key)
o) send servics ticket and PAC to MVS1 -
é}}/ receive service completion from MVS1 MVS‘ZI DCE Server
(©) Copyright IBM Corporation 1993 MMSEC100
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E E% 55 DCE Security
|
DCE Client <
-
-
- -
— -
i —

TGT - Ticket Granting Ticket

- Enclosed in an envelope encrypted in Client’s private key

- Envelope includes session key (A) plus TGT
- TGT is encyrpted in Auth. Service private key

Privilege Service Ticket
~ Request for Priv. Servive Ticket made in session key (A) supplied with TGT
- Supplied by Auth. é‘servica in envelope encrypted in session key (A)
~ Envelope includes session key (B) plus Priv. Service Ticket

- Priv. Service Ticket is encrypied in Priv. Service Private key

@ Copyright IBM Corporation 1993 MMSEC110
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Recsive Priv.
Serv. Ticket

o
Y

TGT

@ Copyright IBM Corporation 1993

DCE Security
Authentication ] Client key
Service 0 Auth Serv key
DCE Client
w—= Priv Serv key
r=={) Session key B
O dee_login >
------------------------ ‘Name &
Decrypt envelope with sy
client password TGT
] AR\
Send envelope  \}/
Request Priv. e |Nemee —
Serv. Ticket | tioket me
@ ............................................... ) )

/,-‘
PS @
ticket

Send envelope

MMSEC113
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% == ETE DCE Security
>
DCE Client .<
-
-
>
hy >
L
< | I EREREEs

MVSE1 DCE Servar

PTET - Privilege Ticket Granting Ticket

~ Request for PTGT made in session key (B) supplied with Priv. Service Ticket
- Supplied by Priv. Service in envelope encrypled in session key (B)

~ Envelope includes session key (C) plus PTGT encrypted in
in private key supplied by Auth. Service

- PTGT includes Privilege Attribute Certificate (PAC)

~ PAC includes principal name and group membership information

@ Copyright IBM Corporation 1993 MMSEC120
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£ == =55 DCE Security
Receive Pri! Serv DCE Client Authentication
2 . . Service
ticket. Decrypt with i\uth Serv key
Session key A '
y Priv Serv key
— amO Session key B
— 2nd AS key
A .
PS 1@ Session key €
ticket \I/
----------------------- Request Name C P;I;lilvei‘g;
PTGT E:::@ —
@ Request PTGT Vi 55 Va —— — :
----------------------- v ticket PAC;M{)
Receive PTGT 7 )
Decrypt with Session PTGT '\Cg;j
key B ’ @
Bel) |
PTGT {‘{ ...... ;; @Emo
Y

@ Copyright IBM Corporation 1993
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= Fu ETE DCE Security
P
DCE Client < 3
-
‘ -
- [
A S— - .
l I i

Access to DCE Application Server {(Authantication)

~ Client application invoked, binding information found ete.

- Client Runtime sends PTGT plus server name to Auth. Service

- Client request encrypted in session key (C)

- Envelope returned includes session key (D) plus PAC encrypted in key
of applicalion server

~ Envelope encrypted in session key (C)

- Client encrypts server request in session key (D) and sends
request and PAC to Server

@ Copyright IBM Corporation 1993 MMSEC130
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E Fo EvE | DCE Security
' DCE Client Authentication
Service

Call RPC Runtime
to find desired
application.
server from CDS

@ Request ticket
for MVS1

Receive PTGT
Decrypt with Session
key B

W Nama C
Request PAC
MVS1 ikt 5 ﬁ:::::::::{} —-

sesestessasasststisatesarana ’; H

"M.... /‘Jy
By
4

‘x\g

@ Copyright IBM Corporation 1993

Auﬁh Serv key

Priv Serv key
Session key B
2nd AS key

Session key ©

Session key D

Privilege
Service

ticket

N
{4
w4

1

oanls’

o

e

Send envelope  \l/

MMSEC133
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£ E5 EvE DCE Security
-
DCE Cliont -y
>
- ‘
-
Ny -
1
Nl —

MVS1 DCE Server
Clent ~ Server (mulual suspicion)

~ Server attempts to revalidate client identity

- Sends random number in plain text to Client

~ Client encrypts random number in session key (D) and returns it
- Server decrypts number with session key (D) and compares it
- Server uses PAC information to determine Client’s authorisation

- Server performs requested action and sends response to client
encrypted in session key (D)

~ Further Clien¥/Server conversations are encrypted in session key (D)

@ Copyright IBM Corporation 1993 MMSEC140
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DCE Security

-t-i- - - -

Request MVS1
to perform task

Service
Completion

DCE Client

DCE Client

Server _
— | Request PAC
ecassssesssarsnssaasens M VS1
ticket
-

@ Copyright IBM Corporation 1993

MVS1
Output

J

MVS1 DCE Server
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E 5= EvE DCE Security
Authenticated RPC
CHent Sarver
Applioation Appiication
RPC Stub RPC Stub
RPC Runtime RPC Runtime Harlh

[RPC Header] [RPC Data]

Byte in header selects level of authentication:

(©) copyright IBM Corporation 1993
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= Em omTe DCE Security

ACLs control access to objects

- Files

- Directories

~ Entries in Registry database

~ Entries in Cell Directory Service

Controlied by an ACL Manager

- Various ACL Manager types

- Dependent on object "type’
- The number of permissions

- The meanings of permissions

Nased on POSIX 1003.6/0mft 3
ACL API to allow programmers o manipulate ACLs

ACL Managers must be written

@ Copyright IBM Corporation 1993 ' MMSEC160
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=S Distributed Computing Environment

Cost reduction

- Do it once, do it right
- Does not require armies of administrators

- One set of skills

Flexibility

- Function where it is best suited '
- Making use of under-utilised systems

Scalability
- Adding granular resources as required
~ Non-disruptively

Reliability, Availability and Performance

Freedom of choice in a heterogeneous environment

Transparency
MMSUM

@ Copyright IBM Cormoration 1993
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Industry Standard

/ Distributed Services

to build client/server

envi ronments

\ OSF VENDORS /

e
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MQSeries

(TM)

Messaging and Queuing

Series
}
s==F Ukch Schwenk ' Copyright1994 BN Copomtin 005
é;‘. M S C 5 Tmnsaltbnsverubehng MQSeres (M) -
/ Verbindungen, Netze

Lieferanten soN ‘ Kunden

e Vernetzen von Rechnerumgebungen
e Verbinden von Insellsungen

e Verbessern der Effektivitit

e Verbessern Gewinn

o Vorteile von inselldsungen:
- Einfache Handhabung
- Zuordnung von Daten
- Verbesserte Operationskosten

« Nachtelle von insellésungen:
- Limitierte Design-M&glichkeiten
- Hohe Implementierungskosten
- Hohe Wartungskoten
- Wenig flexible Lésungen

UXkch Schwenk Copyright1994 BM Copomtbn 010
M S C 5 Tmnsaktbnsvemtbe hing MQSeres (IM)




/" IBM Open Blueprint

innovative Dienste und Protokolle
= Objektdienste
= Multimedia
= Message Queuing Interface
SAA Technologie
=CUA
= CPI-C
« DDM
= DRDA

Open
Blueprint

Ulnich Schwenk
MS C’S Transaktionsverarbeiung

[ 2]
l'!:u:ll
il

Copyrigit 1994 18M Corporaton
MQSeries (TM}

020

“lo

@ /" IBM Open Blueprint

Conversational
CPI-C

X/Open

Remote
Progedure

cleGure

Call (RPC)

OSF/DCE

Messaging
and
Queing

Applications and
- Development Tools

Ulrich Sz hwenk
MS CS Transakdonswerarseitung

Copyright 199¢ iBM Corporation
MQSeries (TM)

:\'“«.:5//



7 Arten der Message-Verarbeitung

o~

Fax-Gerat Fax-Gerat

Verteilen

Online

Ge

Pre
ogramm Programm

B

Ulrich Schwenk Copynght 1994 IBM Corporaton
MS C/S Transak¥onsverarbenung MQSeries (TM)

040

Conversation

CPI-C

Verbindungs-
Synchron abhiingig

Call/Retum

-

Messaging

Asynchron

Mal
Utrich Schwonk Cogpyrigit 1994 18M Corporation 050
MS C’S Transakvonsverarbeung MQSertes (TM)




Drei Kommunikations-Arten

mMaQl
74

} Netzworc Callee yd Cotawerk
3 Verarbeitung f Verarbeit Netzwerk-
'== innerhab des | a::;erhal::{ges Stub Verarbeitung
Netzwerk- i Programms, | Programms, auBerhalb des
Verarbeitung %kund‘enspezm?ch. kundenspezifisch, Programire,
onanga | verbindungs: otbidungs
jabhéngig  § Anai .
H H abhangig unabhangig

o N> U /
S e
/\*‘:@A‘J

EEEa Ulrich Schwenk Capyrigit 1994 I18M Carporaton 060
= = ﬁ MS C/S Transaksonsverarbeiung MQSerias (TM)

N’

\\‘L/*

; Messaging und Queuing Series

Mmal (M Queue Intert

J

AT&T GIS
UNIX

MVS/ESA AS/400 osr DEC TANDEM
PC-DOS Guardian
WINDOWS 3.1 VAX/VMS Himalaya

VSE/ESA RS/6000 HP UX Novell SCO UNIX
AIX UnixWare

Messaging and Queuing Series

Ulrich Schwonk Copyright 1994 1BM Corporation 070
MS C/S Transaktonsverarbeiung MQSernies (TM)

R
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7 EIN Interface zwischen Plattformen

__'\}}
N e

c@g

¢ EIN Interface iiber einen
weiten Bereich von IBM- und

Nicht-IBM-Plattformen

o Abschirmen der Entwickler
von der Netzwerk-Komplexitit

o Flexibilitdt durch
zeitunabhéngige Verarbeitung

o "Middleware" fiir robuste
verteilte Anwendungen

7/ Stratus VOS

é_u\{w;g(;Lw 3 ;l/ Ly KC*& 7
N}

080

Fe=EsF Utrich Schwenk Capyright 'w‘!warpalloﬂ
afg MS C/S Transaksonsverarbelung MQSeries (TM)

; Demo: Reisebiiro-Szenario
Fluggeselischaft

Fluggesellschaft

Reisebliro-Szenario
N T Uirich Schwonk Copyriaht 1994 IBM Corporaton 090
7 (=5 MS C'S Transakbonsverarbeung MQSaorios (TM)




; Demo: Reisebliro-Szenario

o~

Lokal Remote

(ALCS)

(CICS/400)

PC1 PC2

MQSeries-Simulator auf jedem PC

Utnch Schwenk Capyright 1994 I8M Corporaton 100
MS C/S Nansaktonsverarbeiung MQseries (TM)

fholl
K]
I|I|

7 Demo: Reiseblro-Szenario

Queue Qt

Queue
TimeServer

Utrich Schwank Copyright 1994 18M Corporation 10
MS C/S Transakonsverarbenung MQSerias (TM)




@ / Einsatzméglichkeiten

Zielprogramm nicht
Beschéftigt

oder nicht

] verfligbar

Unterschiedliche D!
Geschwindigkeiten verfiigbar

. . Versich
Zentralisierte Versicherungs-

Last-Verteilung Dienste
Server

Versicherungs-

Utrich Scrwenk
MS C/S Transaktorsverarbeiung

Hoeef]
34
!,:Illl
[ull]

N’

; Programme und Shared-Use Queues

- Programme
/ < - R

Queue Manager

2 ':rogur::‘: e, 2 Programme, 3 Programme,
2 Queues 2 Queues
Uirich Schweank Copyright 1994 18M Carporafon 150
MQSanias (TM)
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@ ; Queues

Local queues:
- Standard Local queue
- Transmission queue
- Dead-letter queue

Remote queues
Alias queues

Spezielle queues:
- Model queues
- Dynamic queues
- System-command input queue
- System default queue
- Initiation queue

Ulrich Sciwonk Capyright 1994 18M Corporaton
MS C/S Transakbonsverarbeung MQSeries (TM)
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@ /  Queue Management

=

Anwendungs-
programm

CALL MQPUT(...)

CALL MQGET(...)

-

=CALL MQGET(...) CALL MQPUT{...)

Queue- Channel

Manager

Utnich Sciweok Copyright 1994 i8M Corporaton
MS C/S Transakbonsverarbeung MQSerias (TM)
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Programme

@ _Netzwerk OHNE Messagqging

Conversation

Programme

oy o e e
CBCBECPCE

Session,
Virtuat
Circuit

Networking

Copyrigit 1994 18M Carporaton
MQSeries (TM)

Ulrich Schwenk
MS C/S Transaktonsverarbeiung
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@ / Weniger Netzwerk mit Messaging

170

Capynght 1994 IBM Corporafon
MQSarigs (TM)

Ulrich Schwenk
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; API - Application Program Interface

CPI-C
6 wichtigsten Calls: Programm A CPI-C Programm B
Aufbau Session:
- CMINIT CMSEND CMRCV
- CMALLC
- CMACCP CMRCV CMSEND
Senden/empfangen
Daten: CMSEND CMRCV
- CMSEND
- CMRCV
CMRCV CMSEND
Verbindung beenden:
- CMDEAL CMSEND . omRov
COMMIT
?EE’-‘ Ulrich Schwenk Capyright 1994 iBM Corpora¥on
EisZce MS CS Tansaktiorsverarbenung MQSaries (TM)

.

;API - Application Program Interface RPC

Programm A RI°C Programm B
sl
iLaf:

Kein formelles API

CALL ist wie

fur ein lokales

Unterprogramm
? Utrich Schweank Capyright 1994 18M Corporaion
= MS C/S Transakvonsverarwitung MQSerias
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; API - Application Program Interface MQI

>

9 wichtigsten Calls:
Programm A [T Programm B
Verbindung zum QMgr:
- MQCONN
- MQDIsC

Verbindung zur Queue: - I el — - it
- MQOPEN
- MQCLOSE

Msg in Queue stellen:
- MQPUT
- MQPUT1

Msg von Queue holen: -
- MQGET —_

Abfrage/Andern Queue Attr.:
- MQINQ
- MQSET

Ulrich Schwenk Copynigit 1994 IBM Corporafon 220
MS C/S Transaktonsversrbeiung MQSerias (TM)
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% Message

Message = Header + Benutzer-Daten

Benutzer-Daten

Message Attribute, die der Eine beliebige Folge von Daten
Queue Manager verwendet: = Struktur und Inhalt sind nur dem
= Name der Empfianger-Queue sendenden und empfangenden
- L&nge der Benutzerdaten Programm bekannt

- Message-Prioritéat ~Keine Bedeutung fiir den Queue
- Reply-to Queue-N Manager

- Sequenz-Nummer

~usw

Ulrich Sctwenk Copynght 1994 1BM Corporaton 230
MQSeries (TM)




@ /" MQl - Anwendungsdesign

Synchron:

Asynchron:

AMGET

—;U:»F;LR
\—‘/

Asynchron mit
Shell:

“hed

..:‘ ,‘.;'“". : T

Unverénderte alte
éi\ Anwendun:
— Vo) @ a

Alte Anwendung in
MQSeries-Umgebung

= Ulrich Schwenk
TEEs
ég ]

Copyright 1994 18M Carporaton
MS C/S Transaksonsverarbetung MQSenes (TM)

Anwendungs-
Programme

a4

Middleware-

Plattformen

uana,;o;nul

Anwendungsumgebung
der Anwendungs-Services
(CICS, IMS, ...)

Betriebssysteme, ')\ Relatonale N
Netzwerke,

. ey hi. h
Datenbanken Datenbanken
Drucker,
Datenstatonen
. . Andere
El n h el te n... Betriebssystem-
Services
cE== Ulrich Schweank Copyngit 1994 18M Corporaton
EER MS O Tiansakdonswerartaining MQSeries (T
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| @ " Robuste Middleware

Vorteile:

Features:

— "Assured delivery" von Messages

— Messages werden nur einmal Gibertragen
—Messages gehen nicht verloren

- Geschéaftsdaten sind konsistent
— Betrieb kann auch bei Leitungs-
storungen weiter gefiihrt werden

]
i
L]

Ulrich Schwenk

o
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MS C/S Transakvonsverarbeitung

Copynght 1994 18M Corporafon
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7 MQSeries - Mehr Partner

2=

Application Providers
American Management Systems
American Software
1 Cincom Systems, Inc.

3 Dun and Bradstreet Software
A J D Edwards
Emprise Technologies
First Data Corporation
Footprint (Canada)
Geminus (Germany)
Health Systems Integration Inc.
Information Builders, Inc.
Integral Systems, Inc.
Marshall & lisley
New Paradigm
Policy Management Systems
Corporation
PRJ&, Inc. (now Uniquest)
SAP ag. (Germany)
SDM International, Inc.
Select Ticketing
Shared Medical Systems
Software ag of North America
Software 2000
Surecomp Ltd (Israel)
Systematics, Inc
The Continuum Company, Inc.

Application Development Tools
Compuware

Early, Cloud and Company
Programart Corporation
Knowledgeware, Inc.

McDonnell Information Systems
Network Software Associates
Seer Technologies

Uniface UK

System Management Tools
BMC Software, Inc.
Boole and Babbage
Candie Corporation

Computer Associates International, Inc.

Landmark Systems Corporation

Systems Integrators and Software
and Services Organisations
Axime LS. (France)

Charette Online Systems

Data Sciences B.V. (Holland)

Logica North America

Marben (France)

Science Applications International
Corporation (SAIC)

SHL Systemhouse (Canada)

Sligos (France)

TCAM Systems, Inc.

Technology Solutions Company (TSC)
Weber Consutting

OSPG (Open Client/Server System
Partners Group)

AST

Cresco

OGIs

Nomura Research Institute

Ricoh

TCS

Utrich Schwenk
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@  Trigger - Operationen

Broaram 0
MaPUT + | MOGET
l ' _>|::::::“
Queue AB IPrﬂq ramr
Trigger ON H
Start Programm B
(EXEC CICS START)
._I —
Initiation
Queue
FE=s Utrich Sctwenk Copyright 1994 18M Corporaton 320
E=5S MS C/S Transaibonsverarbefung MQSarios (TM)

@ ; Message-Typen

Datagram: Message, die keine Antwort erfordert

Message, die eine Antwort erfordert

Request:
Reply: Antwort-Message auf Request-Message
Repori: Vom Queue-Manager erzeugte (Fehler)-Nachricht

Capyright 1994 18M Corporaton
MQsSeries (TM)

Ulrich Schwenk
MS C/S Transakdonsverarbenung
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@ ; MQSeries - Programmiersprachen

=

Produkt C | COB| PL/I | RPG| Ass.
MQSeries for MVS/ESA | J J J N J (BAL)
MQSeries for 0S/400 | J J N J N
MQSeries for 0S/2 J J N N N
MQSeries for AIX/6000 | J J N N N
MQSeries for VSE/ESA | N J N N N
MQSeries for DEC VMS | J N N N N
MQSeries for TANDEM | J N N N J (TAL)
MQSeries for UNIX J N N N N

IBES U eainrg Copy 3¢t Corperson s
@ / 0s/2 - Verbindungen

LU6.2 2 L 2 TOP S
chﬂP’* Le.2 N d TCPAP+ LUG.2

s



" Work Flow Management

Waorkflow
Scrip

Work Flow >
Manager

Workflow Scripts legen die
Ausfihrung des Prozesses fest und
steuem Aufteilung und

Zusammenfihrung
==L Ulrich Schwonk Copyright 1994 18M Corporaton BEP-010
; === MS C/S Transaktonsverarbetng MQSenias (TM)

/Kredit - Bearbeitungssystem

Kredit -
Historie
Kredit -
Bericht
Konto -
Stand
Komplexer _
Request - — E——D a:z:‘.‘.‘.’.‘.‘.‘.’.z:’..uz‘.’.h m
Manager
e SEIVIGE —
i Anforderung / Antwort H =
- @
Back End Agents
Ulrich Schweonk Copyright 1994 18M Corporation BEP-020
MS C'S Transaktions erarbeiring MQSarias (TM)




@ / MQSeries - Kunde: CME , USA

g

Banken

Banken

Broker-Firmen

CME = Chicago Mercantile Exchange

Broker-Firmen

Broker-Firmen

Handelsvolumen ca $100 Milliarden
Verschiedene Plattformen bei den Mitgliedsfirmen

CME legt fest, daB alle angeschlossenenen Firmen MQSeries
verwenden, um AUftrage abzuwickeln

_—— s Ulnich Schwonk Copyrigit 1994 I8M Corporation 500
) ;.ﬁ MS C/S Transaxvonsverarberuung MQSeries (TM)
MQSeries - Kunde: Dresdner Bank, Deutschland
Frankfurt

Hamburg

[

o
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Uirich Schweank Capynight 1994 18M Corporafon 512
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/ MQSeries - Kunde: Credit Suisse, Schweiz
MVS/ESA

MVS/ESA

geplant

e .

1

= || AS/400

EE ?;: :ls‘k&?&mmammm wl ’:99‘ B‘: 7%’”“0" e
Literatur
2=
Allgemein:

GC31-7057 NETWORKING BLUEPRINT BROCHURE

GC33-0805 AN INTRODUCTION TO MESSAGING & QUEUING
SC33-0850 TECHNICAL REFERENCE

G511-1908 MQSERIES BROCHURE

MQM/MVS und MQM/400:

SC33-0807 MQSERIES APPLICATION PROGRAMMING GUIDE

SC33-1139 MQSERIES DISTRIBUTED QUEUE MANAGEMENT GUIDE
SC33-1228 MQSERIES PROGRAMMARI £ COMMAND FORMATS
GC33-1349 MQSERIES PLANNING GDE

SC33-1369 MQSERIES COMMAND REFERENCE

MQM/MVsS:

SC33-0806 MQM MVS/ESA SYSTEM MANAGEMENT GUIDE

$C33-0808 MQM MVS/ESA PROBLEM DE TERMINATION GUIDE
SC33-0819 MQM MVS/ESA MESSAGES & CODES

SC33-1212 MQM MVS/ESA APPLICATION PROGRAMMING REFERENCE

GC33-1350 MQM MVS/ESA LICENSED PROGRAM SPECIFICATIONS
SC33-1351 MQM MVS/ESA COMMAND REF

Utrich Schwenk Capynight 1994 iBM Corporation
MS C/S Transaktonsverarbeitung MQSeries

600




; Literatur

MQMm/400:
SC33-1199 MQM/400 V.2.3 APPLICATION PROGRAMMING REFERENCE (RPG)
SC33-1334 MQM/400 V.2.3 APPLICATION PROGRAMMING REFERENCE (C and COBOL)
S$C33-1352 MQMW400 V.2.2 ADMINISTRATION GUIDE
SC33-1353 MQMa00 v.2.3 LICENSED PROGRAM SPECIFICATIONS
SC33-1360 MQM/400 V.3.1 LICENSED PROGRAM SPECIFICATIONS
SC33-1361 MQMW/400 V.3.1 ADMINISTRATION GUIDE
SC33-1362 MQMW/400 V.3.1 APPLICATION PROGRAMMING REFERENCE (RPG)
SC33-1363 MQM/400 V.3.1 APPLICATION PROGRAMMING REFERENCE (C and COBOL)

MQSeries for AlX, 0S/2, VSE, DEC, TANDEM. UNIX-SYSTEME:
SC33-1141 MQSERIES OVERVIEW CONCEPTS & ARCHITECTURE
SC33-1142 VSE/ESA  FOR IBM MQSERIES: USER'S GUIDE
SC33-1143 AX/6000  FOR IBM MQSERIES: USER'S GUIDE

SC33-1144 DEC FOR IBM MQSERIES: USER'S GUIDE
SC33-1146 TANDEM  FOR IBM MQSERIES: USER'S GUIDE
SC33-1148 OSR FOR IBM MQSERIES: USER'S GUIDE

SC33-1376 HP-UX FOR IBM MQSERIES: USER'S GUIDE
SC33-1377 SUNOS  FOR IBM MQSERIES: USER'S GUIDE
SC33-1378 SCO UNIX FOR IBM MQSERIES: USER'S GUIDE
SC33-1379 UNIXWARE FOR IBM MQSERIES: USER'S GUIDE

REDBOOKS:
GG24-4062 INTRODUCTION TO USING THE MQI VIA MESSAGE QUEUE MANAGER/ESA
GG24-4167 SELECTED EXAMPLES OF DISTRIBUTED APPLICATION PORECESSING USING MQSERIES MQM MVS/ESA
—* GG24-4326 EXAMPLES OF USING MQSERIES ON S/390, RISC SYSTEM/600, AS/400 AND PS/2
VSE —# (GG24-4263 CICS/VSE C/S MQl SOLUTIONS

Utrich Scwenk Copyright 1994 I8M Corporafon 610
MS C/S Transaktonsverarbeung MQSeries (TM)
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MQSeries
for OS/2

Version 2.0

M

MQSeries products enable
business applications to
exchange information across
different operating-system
platforms by sending and
receiving data as messages.
MQSeries, via the message
queuing interface (MQl), takes
care of network interfaces,
assures delivery of messages,
deals with communications

protocols, and handles

recovery after system prob-

lems. Programmers can use
their skills to handle your busi-

i + th tha
Ness requirements, ratner tnan

to solve the underlying com-
plexities of your network.

A building block for
distributed processing

MQSeries for OS/2 brings dis-
tributed processing to IBM's
leading-edge multitasking PC
operating system. A key

factor is the time-independent
processing - you know that
your message will be dealt
with even if one of the recipi-
ents is temporarily unavail-
able. MQSeries protects the
integrity of your business data
when it is sent across net-
works.



Highlights of MQSeries for 0S/2
are:

.

Provides a single point of control
for administering MQSeries net-
works on 0S/2, AlX, MVS, and
0S/400 systems, improving your
system management

Transports data from one MQSeries
platform, converting it if requested,
so that it can be used on another

Supports TCP/IP, LU 6.2, NetBIOS,
and IPX (via NetBIOS emulation)
communications

Provides client support for 0S/2,
AlX, DOS, and Windows

‘Provides.various MQ! extensions

sincluding memory-based messages,

. -message priority, message expira-

“tion, and confirmation'of: message
: .arnval and delivery: -

_Can operate ‘with CICS for OS/2
providing coordmatlon.between
MQSeries and CICS resources by
allowing CICS for OS/2 transactlons
to issue MQSeries calls

-.Can set message queues to trigger
. application programs to start:

" ‘remotely, giving more automation

Program name

The formal name of this product is

MQSeries

Mal Sefver Network
Communications

Client Network
SNA/LUE.2
TCPNIP
NetBIOS

Script command interfece

MQSerlas

DOSs
Client

MQSeriss

AIX
Client

MQSerles

WINDOWS
Client

MQSaeries

0S/2
Cllent

+ For workstation clients (client

support code is distributed with

IBM MQSeries for 0S/2 (Version 2.0) -

Program number: 5621-390 . -

Hardware requirements

+ Any PC with a 386 or higher

Software requirements
+ IBM OS/2 Version 2.1

processor

- Recommended minimum
system memory: 16MB

- Minimum disk capacity: 10MB
plus an alowance for paging

- Communication software

- I1BM Communication
Manager/2 Version 1.1 for
0s/2

- IBM TCP/IP for OS/2 Version
2.0

the server code):

08/2 Version 2.1
AlX Version 3.25
DOS Version 5.0
Microsoft Windows 3.1

Or a later, upwardly compatible
version,

Supported languages

+ IBM C Set+ + Version2
« MicroFocus COBOL Version 3.0.54

Complementary products
- CICS for OS/2

Host
Server

MQSeries

rc
Server

MQSeries

MQSeries 7}
Messaging
Backbonre

Midrange
Server

MQSeries

UNIX
Server

MQSerles

For further information

For more information about MQSeries,
please contact your IBM marketing
representative.

i

IBM, MQSeries, CICS, 0S/2, and AIX
are trademarks of International Busi-
ness Machines Corporation in the US
and/or other countries.

Windows is a trademark of Microsoft
Corporation.

Produced by:

1BM United Kingdom
Laboratories Limited
TS Marketing, MP 186
Hursley Park
Winchester
Hampshire SO21 2JN
United Kingdom

© Copyright IBM Corporation 1994. All
rights reserved.

PBMxxxxx
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Version 2

MQSeries products enable
business applications to
exchange information across
different operating-system
platforms by sending and
receiving data as messages.
MQSeries, via the message
queuing interface (MQI), takes
care of network interfaces,
assures delivery of messages,
deals with communications
protocols, and handles
recovery after system prob-

lems. Programmers can use
their skills to handle your busi-
ness requirements, rather than
to solve the underlying com-
plexities of your network.

A building block for
distributed processing

MQSeries provides a single,
multi-platform programming
interface (API). A key factor is
the time-independent proc-

essing - you know that your
message will be dealt with
even if one of the recipients is
temporarily unavailable.
MQSeries protects the integ-
rity of your business data
when it is sent across net-
works.




Highlights of MQSeries for AIX
are:

Program name

Provides a single point of control
for-administering MQSeries net-
works on AlX, 0S/2, MVS, and
0S/400 systems, improving your
system management

Transports data from one MQSeries
platform, converting it if requested,
so that it can be used by another

Provides client support for AlX,
0S/2, DOS, and Windows

Gives greater freedom to recon-
figure your set up by being able to
exploit DCE dlrectones for queue
names’: :

Can operate with CICS for AlX, pro-
viding coordination between

MQSenes and CICS resources by

to |ssue MQSenes calls

Provides vanous.:MQl extensions

including memory-based messages,

message priority, message expira-
tion and confirmation of message
arrival 'and delivery

Can set message queues to trigger

' apphcatlon programs to start

remotely, giving' more automation

The formal name of this product is
IBM MQSeries for AlX Version 2

Program number: 5765-115

Hardware requirements
» Any IBM RISC System/6000 or any

Software requirements

scalable POWERDaralle!l system

ral 4l

+ AIX/6000 Version 3.2.5
+ Communication software

- IBM AIX SNA Server/6000

Version 2.1
or .
IBM AIX SNA Services/6000
Version 1.2

AIX

Applications

[
coBoOL

Server Network
SNA/LUB2
TCcenp

Client Network

Scriptcommand Interface

MQSerles

DOsS
Client

MQSeries

AIX
Client

MQSerles

WINDOWS
Client

MQSaerles

0osf2
Client

For workstation clients (client
support code is distributed
with the server code):

— AIX Version 325

— 08/2 Version 2.1

— DOS Version 5.0

— Windows 3.1

Or a later, upwardly compat-
ible version.

Supporied ianguages

+ AIX/XL C Compiler Version 1.3
+ MicroFocus COBOL compiler
Version 3.1 for UNIX

Complementary products

IBM AIX DCE/6000 Version 1.1
- CICS for AIX

Host
Sarver

MQSeries

rC
Server

A
MQSeries MQSeriss j
Messaging
Backbone

Midrange
Server

MQSeries

UNIX
Sarver

MQSerles

For further information

For more information about MQSeries, 3
please contact your IBM marketing _7
representative.

IBM, MQSeries, CICS, 0S/2, and AlX
are trademarks of International Busi-
ness Machines Corporation in the US
and/or other countries. UNIXis a
trademark licensed through X/Open
Company Limited. Windows is a
trademark of Microsoft Corporation

Produced by:

IBM United Kingdom
Laboratories Limited

TS Marketing, MP 186
Hursley Park, Winchester
Hampshire SO21 2JN
United Kingdom

© Copyright IBM Corporation 1994. All
rights reserved.
PMQs621
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MQSeries
for OS/400

Version 3 Release 1

Series

MQSeries products enable
business applications to
exchange information across
different operating-system
platforms by sending and
receiving data as messages.
MQSeries, via the message
queuing interface (MQI), takes
care of network interfaces,
assures delivery of messages,
deals with communications
protocols, and handles
recovery after system prob-

lems. Programmers can use
their skills to handle your busi-
ness requirements, rather than
to solve the underlying com-
plexities of your network.

A building block for
distributed processing

MQSeries provide a single,
multi-piatform application pro-
gramming interface (API). A
key factor is the time-

independent processing - you
know that your message will
be dealt with even if one of the
recipients is temporarily una-
vailable. MQSeries can be
used as a mail transport
offering the additional benefits
of assured, real-time delivery
and transactional recovery. It
can improve your application
efficiency and protect the
integrity of your business data.




Highlights of MQSeries for
0S/400 Version 3 are:

Program name

Protects the integrity of your data
by ensuring that it is delivered only
once and not lost through system or
network failure

Provides a single point of control to
administer a network of systems

Converts data from one MQSeries
platform so that it can be used on
another

Relieves programmers from the
burden of low-level communication
coding

Supports the cross-platform
Message Queue Interface (MQI) for
easy development of business
application programs

Operates: with CICS/400, providing
coordination between MQSeries
and CICS resources by allowing

CICS/400 transactions to issue
MQSeries (MQi):calls

Supports LU6.2 and TCP/IP commu-
nications

05/400

| Applications

} Cobolfaco
-} Cl400

MQSerles

DOS
Client

MQSerles

AIX
Client

MQSerles

WINDOWS
Client

MQSeries

Qsf2
Client

Supported languages

The formal name of this product is * ILECOBOL/400
IBM MQSeries for 0S/400 + ILE C/400
-+ ILE RPG/400

Program number: 5763-MQ1

Hardware requirements

+ Any IBM AS/400 model capable of
running the required level of
0S/400

* Any communication hardware sup-
porting IBM SNA LU 6.2 or TCP/IP

Software requirements

- IBM OS/400 Version 3 Release 1
or later

- IBM CICS/400 (optional)

For further information

For more information about MQSeries,
please contact your IBM marketing
representative.

IBM, MQSeries, AS/400, and OS/400

are trademarks of International Busi-
ness Machines Corporation in the US
and/or other countries.

Host
Server

MQSeries

PC
Server

MQSeries

MQSeries
Messaging
Backbone

Midrange
Server

MQSeries

UNIX
Server

MQSeries

Produced by:

IBM United Kingdom
Laboratories Limited
TS Marketing, MP 186
Hursley Park
Winchester
Hampshire SO21 2JN
United Kingdom

© Copyright IBM Corporation 1994. All
rights reserved.
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for VSE/ESA

Version 1 Release 3.1

M QSeries products enable busi-
ness applications to exchange
information across different
operating-system platforms by
sending and receiving data as
messages. M QSeries, via the
message queuing interface
(MQI), takes care of network
interfaces, assures delivery of
messages, deals with communi-
cations protocols, and handles
recovery after system problems.
Programmers can use their skills

to handle your business require-
ments, rather than to solve the

A building block for
distributed processing

M QSeries provides a single,
multi-platform application pro-
gramming interface (API). A
key factor is the time-

independent processing - you
know that your message will be

dealt with even if one of the

recipients is temporarily unavail-
able. MQSeries can be used as
a mail transport offering the
additional benefits of assured,
real-time delivery and
transactional recovery. It can
improve your application effi-
ciency and protect the integrity
of your business data.



N

Highlights of MQSeries for
VSE/ESA are:

+ Protects the integrity of your data by
ensuring that it is delivered only once
and not lost through system or
network failure

VSE [ ESA

MQSeries

Mal Server Netwark
SNA LUG62

- Provides a single point of control to
administer a network of systems

+ Operates with CICS/VSE, providing
coordination between MQSeries and
CICS resources by allowing
CICS/VSE transactions to issue
M QSeries (MQI) calls

- Supports SNA/LU 6.2 communi- MQSerles o
. DOS
cations Client MQSeries >
MQSeries PC '
AIX Server
Client MQSeries MQSeries
Messaging
8ackbone
MQSerles Midrange
WINDOWS Server
Client MQSeries
MQSeries UNIX
osr2 Server
Client MQSeries
Program name = Minimum system DASD = 2 For further information
cylinders (3390) + Size of
The formal name of this product is Queues For more information about this
IBM MQSeries for VSE/ESA. - Any communications hardware MQSeries product, please contact
supporting SNA/LU6.2 your IBM marketing representative.
Program number: §787-ECX
And the following software (later IBM, MQSeries, and VSE/ESA are
B levels, if any, will be supported unless trademarks of International Business
Machine a!‘d otherwise stated): Machines Corporation.in the US N
Programming . and/or other countries. j
Requirements + VSE/ESA Version 1.2.0

For full service-related prerequire-
ments, please see the User's Guide for
this product.

(Connectivity is via SNA))
« Any |BM System 370 or 390

- Minimum system memory =
normal memory as supplied
with machine

+ CICS/VSE Version 2.1
- VTAM for VSE/ESA Version 3.4
« VS Cobol It Run-Time Library

Supported language for application
development:

« VS Cobol Il Version 3.0

Produced by:

IBM United Kingdom Laboratories Limited
TS Marketing, MP 186

Hursley Park

Winchester

Hampshire SO21 2JN, United Kingdom

© Copyright IBM Corporation 1994. All
rights reserved.

PMQV13
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for MVS/ESA

Version 1 Release 1.3
MOQSeries

MQSeries products enable ™
business applications to com-
municate across different
operating-system platforms, by
use of messages, in a way that
is straightforward and easy for
programmers to implement.
They take care of network
interfaces, assure delivery of
messages, deal with communi-
cations protocols, and handle
recovery after system prob-
lems. This lets programmers
use their skills in handling
your business requirements,

solve the underlying complexi-

ties of your networ
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Exploiting the integrity of
MVS/ESA

This MQSeries product
exploits MVS integrity, by
using MVS reliability, avail-
ability, and serviceability tech-
niques. As a stand-alone MVS
subsystem, it provides addi-
tional system services that

give a simple way of trans-
ferring messages between

programs in different MVS

ogra
address spaces—allowing
communication between pro-
grams that operate under
CICS/ESA, CICS/MVS,
IMS/ESA, MVS Batch, and
TSO. MQSeries ensures that
data integrity and consistency
are extended across the
network to create a reliable
distributed application environ-
ment.
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Highlights of this MQSeries
product are:

Program name

Provides support for many
System/390 environments including:
IMS/ESA, CICS/MVS 212,
CICS/ESA 3.3 or later

Transports data from one MQSeries
platform so that it can be used on
another (“distributed queuing”)

Supports TCP/IP and SNA LU6.2
communications

Gives confirmation of arrival and
delivery of messages

Can set message queues to trigger
application programs to start
remotely, giving more automation

The formal name of this product is -
IBM MQSeries for MVS/ESA Version 1

Release 1.3. Program number:

§695-137.

MVS/ESA

CICS/ESA

C
ASSEMBLER
]

CICS/MVS

CICs ISC

TCP/IP

IMS/ESA

TSO/E

Batch

SNA LUB2

Administretor utility

MQSeries

DOs
Client

MQSertes

AIX
Client

MQSerles

WINDOWS
Cllent

MQSarias

0osf2
Client

+ Distributed queuing:

CICS facilities and local
administration of channels:
CICS/ESA Version 3 Release
2.1; ACF/VTAM Version 3
Release 3

CICS facilities and remote

Hardware requirements
Any IBM System/370 or System/390
processor (or equivalent) that can run
the required level of MVS/ESA.

Software requirements

(minimum levels)

- MVS/ESA: MVS/ESA Version 3.1.3
with MVS JES2 or JES3 Release

3.1; Moasured Usage License

Charge (MULC) (optlonal) Data
Facility Product (DFP) Version 3
Release 1; RACF Version 1
Release 9 or other SAF-compliant
security product; SMP/E Version 1
Release 8

+ Operations and control panels:
ISPF/PDF Version 3 Release 2;
TSO/E Version 2.0

- Communication with CICS:
CICS/ESA Version 3 Release 3 or
CICS/MVS Version 2 Release 1.2

- Communication with IMS/ESA:
IMS/ESA Version 3 Release 1

administration of channels:
CICS/ESA Version 3 Release
3; ACF/VTAM Version 3
Release 3

-  Without CICS (SNA LU6.2):
MVS/ESA Version 4 Release 3;
ACF/VTAM Version 3 Release
3; C/370 Version 2 Release 1
library

- Without CICS (TCP/IP): IBM
TCP/IP Varsion 2 Release 2.1

VOISO & MSSaSe &

or IBM TCP/IP Version 3
Release 1; C/370 Version 2
Release 1 library

Languages and compilers

C/370 Compiler or IBM SAA
AD/Cycle C/370 Compiler

+ VS COBOL Il or SAA AD/Cycle

COBOUL/370 Compiler

+ OS PL/I Optimizing Compiler V2 or

IBM SAA AD/Cycle PL/I Compiler
High Level Assembler/MVS or
Assembler H Compiler

Host
Server

MCSaeries

PC
Sarver

MCSaries

MQSaeries
Messaging
8ackbone

Midrange
Server

MQSeries

UNIX
Server

MQSerles

For further information
For more information about this
MQSeries product, please contact
your IBM marketing representative.

IBM, MQSeries, ACF/VTAM, SMP/E,
CICS, CICS/ESA, IMS/ESA, MVS/ESA,
RACF, SAA, CICS/MVS, AD/Cycle,
C/370, COBOL/370, System/370, and
System/390 are trademarks of Interna-
tional Business Machines Corporation
in the US and/or other countries.

Produced by:

IBM United Kingdom Laboratories Limited
TS Marketing, MP186

Hursley Park

Winchester

Hampshire SO21 2JN

United Kingdom

© Copyright IBM Corporation 1993,
1994. All rights reserved.
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for AT&T GIS UNIX

Version 1 Release 1

MQSeries products enable
business applications to

exchange information across
different operating-system
platforms by sending and
receiving data as messages.
MQSeries, via the message
queuing interface (MQlI), takes
care of network interfaces,
assures delivery of messages,
deals with communications
protocols, and handles
recovery after. system prob-

lems. Programmers can use
their skills to handle your busi-
ness requirements, rather than
to solve the underlying com-
plexities of your network.

A building block for
distributed processing

MQSeries provides a single,
multi-platform application pro-
gramming interface (API). A
key factor is the time-

independent processing - you
know that your message will

be dealt with even if one of the

recipients is temporarily una-
vailable. MQSeries protects
the integrity of your business
data when it is sent across
networks.



Highlights of this MQSeries

product are

« Protects the integrity of your data
by ensuring that it is delivered only
once and not lost through system or

network failure

- Extends the range of MQSeries pro-
ducts to include support on another

UNIX platform

- Allows the freedom and flexibility of
the UNIX world to be united with the
control and discipline of the host
and mid-range environments

- Provides a single point of control to MQSeries
ini DOS
administer a network of systems Qient
+ Can be used within the UNIX envi- Ve
ronment as a general-purpose o
queuing system for process-to- Client
process communication via recov-
erable queues MaSeries
WINDOWS
- Supports TCP/IP and LU 6.2 com- Client
munications YN
QOSf2
Client

Program name

The formal name of this product is IBM
MQSeries for AT&T GIS UNIX

Program number: 5695-947

Machine and
Programming
Requirements

For tull service-related prerequirements,

please see the User's Guide tor this product.

{Connectivity can be via SNA or TCP/IP.)
For the following configurations: Combined
File/Communications Server, Communi-
cations Server only, File Server only or
Client only:

* Any AT&T GIS 34XX or 35XX system
— Minimum system memory = 16 MB
- Minimum system disk space
— Combined File/Comms server =
2MB + Size of Queues
— File server = Size of Queues
— Communications server = 2MB

— Client = normal disk space sup-

plied with machine
* Any { AN adapter

AT&T GIS UNIX

and/or (for communications server)
» Any communications hardware sup-
porting SNA/LU6.2 and/or TCP/IP

For Token-Ring connectivity (communi-
cations server):

* AT&T GIS 4/16 MB Token-Ring Adapter
or

* Proteon 4/16 MB Token-Ring Micro
Channel Adapter

And the following software (later levels, if
any, will be supported unless otherwise

stated):

= AT&T GIS UNIX SVR4 MP-RAS Version
2.0.2.01 or later Version 2 including
TCP/IP

= Appropriate LAN software (file server or
client) for example, NFS to match
TCP/IP

For SNA connectivity (communications
server):

+ AT&T GIS SNA Services Version 2.06.01
or later Version 2 to match hardware
system

For Token-Ring connectivity (communi-
cations server) with AT&T GIS 4/16 MB
Token-Ring Adapter:

+ AT&T GIS integrated LAN Driver Version
2.01.00

Host
Server

MQSarias

PC
Server

MQSarias

MQSeries
Messaging
Sackbans

Midrange
Server

MQCSeries

UNIX
Server

MQSerles

« ATA&T GIS Link Leve! Control Driver
Version 1.02.10

Supported language for application develop-
ment:

« AT&T GIS High Performance C Version
1.0b

For further information

For more information about this MQSeries
product, please contact your IBM marketing
representative.

IBM and MQSeries are trademarks of Inter-
national Business Machines Corporation in
the US and/or other countries.

AT&T is a trademark of American Telephone

and Talaaranh Cornoaration. NES i a trade-
ang Jeiegrapn vorporaticn. WS is a wrace

mark of Sun Microsystems Inc. UNIXis a
trademark of X/Open Company Limited.

Produced by:

{BM United Kingdom Laboratories Limited
TS Marketing, MP 186

Hursley Park, Winchester

Hampshire SO21 2JN, United Kingdom

©Copyright IBM Corporation 1994. All
rights reserved.
PMQATT11
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for Digital VMS VAX

Version 1 Release 3.1

MQSeries products enable
business applications to com-
municate across different
operating-system platforms, by
use of messages, in a way that
is straighttorward and easy for
programmers to implement.
MQSeries takes care of
network interfaces, assures
delivery of messages, deals
communications protocols,
and handles recovery after
system problems. This lets

programmers use their skills
in handling your business
ramniticamanta rathar than
lU\{UIIGIIIUIIlQ, iatici lllﬂl‘l.
having each one solve the
underlying complexities of

your network.

A buiiding block for
distributed processing

Data integrity and consistency
are essential in many busi-
nesses. MQSeries for Digital
VMS VAX helps meet this

need in the VMS environment.
You can now build a
client/server-based distributed
application that encompasses
your VAX cluster and other
open and proprietary plat-
forms. With MQSeries for
Digital VMS you can create a
network of reliable distributed
applications.



Highlights of MQSeries for Digital
VMS VAX are:

- Makes it easy to write distributed
applications that maintain the iueg-
rity of your business data across all
supported platforms

- Helps to extend access to database
information on other platforms, in
either front-end or back-end config-
urations

- Can be used within the VMS envi-
ronment as a general purpose
queuing system for program-to-
program communication via recov-

Digital VMS VAX

erable queues

- Includes support for.SNA LU6.2 and

DECnet communications

Program Name: The formal name
of this product is IBM MQSeries for
Digital VMS VAX

Program number: 5787-ECZ

Machine Requirements
and Programming
Requirements

For full service-related prerequire-
ments, please see the User’s Guide for
this product.

{Connectivity can be via SNA or
DECnet.)

Later levels of software, if any, will be
supported unless otherwise stated.

+ Any DEC VAX

- Minimum system memory = 3
MB per application + 3 MB +
5 MB per MCA

- Minimum system disk space
= 2MB + 25KB + Size of
Queues

with

MQSerles

DOS
Client

MQSerles

AIX
Client

MQSeries

WINDOWS
Client

MQSeries

Qosf2
Client

- Digital VMS Version 5.0 or {ater
VMS Version 5

For DECnet connectivity:
+ DECnet communications adapter
with
~ DECnet Version 5.5 or later
Version §

For SNA connectivity :
+ DECnet/SNA Gateway -ST or -CT
with

- DECnet SNA VMS APPC/LU6.2
Programming Interface
Version 2.2 or later Version 2

— DECnet VAX Version 5.0 or
later Version 5 (for Node Type
2.0)

~—  Products listed above for

DECnet connectivity

or
- SIMPACT communications adapter
with
- Express Data Transfer Ser-

vices Version 3.06 or later
Version 3 (for Node Type 2.1)

Host
Server

MQSeries

Mg

PC
Server

MQSeries

MQSeries
Meesaging
Beckbone

Midrange
Server

MQSeries

UNIX
Server

MQSerles

Programming Languages
and Compilers

Supported fanguages for application
development

« VAX C Version 3.1

For further information |

For more information about MQSeries,
please contact your IBM marketing
representative.

IBM and MQSeries are trademarks of

International Business Machines Cor-
poration. VAX and VMS are trade-

marks of Digital Equipment
Corporation.

Produced by:

TS Marketing, Mail Point 186
IBM UK Laboratories Ltd
Hursley Park, Winchester
Hampshire SO21 2JN

United Kingdom

© Copyright IBM Corporation 1993,
1994. All rights reserved.
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for HP-UX

Version 1 Release 3.1

M QSeries products enable busi-
ness applications to exchange
information across different
operating-system platforms by
sending and receiving data as
messages. MQSeries, via the
message queuing interface
(MQI), takes care of network
interfaces, assures delivery of
messages, deals with communi-
cations protocols, and handles
recovery after system problems.
Programmers can use their skills

to handle your business require-
ments, rather than to solve the
underlying complexities of your
network.

A building block for
distributed processing

M QSeries provides a single,
multi-platform application pro-
gramming interface (API). A
key factor is the time-

independent processing - you
know that your message will be
dealt with even if one of the
recipients is temporarily unavail-
able. MQSeries can be used as
a mail transport offering the
additional benefits of assured,
real-time delivery and
transactional recovery. It can
improve your application effi-
ciency and protect the integrity
of your business data.



Highlights of this MQSeries
product are:

- Protects the integrity of your data by
ensuring that it is deiivcred only once

MQSeries
Mal Server Network

and not lost through system or - SNALUG2

network failure

+ Extends the range of MQSeries pro-
ducts to include support on another
UNIX platform

. Allows the freedom and flexibility of
the UNIX world to be united with
the control and discipline of the host
and mid-range environments

- Provides a single point of control to MQSeries o e
DOS
admmxster a network of systems Client MOSeries
. .,lpan_vbe.;.qseq_ wnhm I@_het. UN _IX envi- WSario e
‘fonment as a general-purpose queuing X Server
-system: for proces to-process com- Client MQSarias Haseries
g ¥ 3 sssaging
. mumcatxon ia recoverable. queues Backbone
e 3 i MQSerles Midrange
s'.ﬁSupports TCP/IP ds A/ ) U6 2 WINDOWS Sarver
. Client MQSeries
MQSeries UNIX
osr2 Server
Client MQSerles
= Any communications hardware sup- * HP Token-Ring
Progra m name porting SNA/LU6.2 and/or TCP/IP ~ J2165A for Series 700 9.00
. . - J2166A for Series 800 9.00
Hgs'::?:l ::":&?:’;(h fs product is IBM And the following software (later levels, if
any, will be supported unless otherwise Supported language for application develop-
Program number: 5696-834 stated): R
* HP-UX for Series 700 Version 9.03 or * HP-UXANSI C
. later Version 8
Machine and or . .
Programming HP-UK for Seies 800 Version 8.0¢ ot For further information
. ater Version
Re quirements including: For more information about MQSeries,
. . - TCPNP please contact your IBM marketing repre-
F:)r full servnce-telat'ed prerequirements, - Appropriate LAN software (file server or sentative.
please see the User's Guide for this product. client) for example, NFS to match
TCPNP IBM and MQSeries are trademarks of Inter-

(Connectivity can be via SNA or TCP/IP.) ; L national Business Machines Corporation in
For SNA connectivity (communications

! the US and/or other countries.
For the following configurations: Combined server): .
File/Communications Server, Communi- « HP SNAplusLink HP and HP-UX are trademarks of Hewlett-
cations Server only, File Seiver only or —~  J2226A for Series 700 9.03 Packard Co. NFS is a trademark of Sun
Client only: — J2220A for Series 800 9.03 Microsystems Inc. UN!X is a trademark of
. Any HP 9000 Series 700 or Series 800 * HP SNAplusAPI X/Open Company Limited.

Minimum system memory = 16 MB — J2229A for Series 700 9.03

(32 MB recommended for develop- — J2223A for Series 8009.03 Produced by:

ment) * HP STREAMS/UX IBM United Kingdom Laboratories Limited

— Minimum system disk space = J2232A for Series 700 8.00 TS Marketing, MP 186
— Combined File/Comms server = — J2237A for Series 800 9.00 Hursley Park, Winchester

2MB + Size of Queues
~— File server = Size of Queues
— Communications server = 2MB
— Client = normal disk space sup-
plied with machine
= Any LAN adapter
and/or (for communications server)

Hampshire SO21 2JN

For SNA connectivity, please contact United Kingdom

your HP service representative to obtain

Service Reference 5003222539. ©Copyright IBM Corporation 1994. All

rights reserved.
For Token-Ring connectivity (communi- g

cations server): PMQHP13
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for SCO UNIX

Version 1 Release 3.1

M(QSeries

M QSeries products enable busic

ness applications to exchange
information across different
operating-system platforms by
sending and receiving data as
messages. M QSeries, via the
message queuing interface
(MQI), takes care of network
interfaces, assures delivery of
messages, deals with communi-
cations protocols, and handles
recovery after system problems.
Programmers can use their skills

R

to handle your business require-
ments, rather than to solve the
underlying complexities of your
network.

A building block for
distributed processing

M QSeries provides a single,
multi-platform application pro-
gramming interface (API). A
key factor is the time-

independent processing - you
know that your message will be
dealt with even if one of the
recipients is temporarily unavail-
able. MQSeries can be used as
a mail transport offering the
additional benefits of assured,
real-time delivery and
transactional recovery. It can
improve your application effi-
ciency and protect the integrity
of your business data.




Highlights of this MQSeries

product are:

-+ Protects the integrity of your data by
ensuring that it is delivered only once
and not lost through system or

network failure

- Extends the range of MQSeri¢s pro-
ducts to include support on another

UNIX platform

+ Allows the freedom and flexibility of
the UNIX world to be united with
the control and discipline of the host

and mid-range environments

- Provides a single point of control to
administer a network of systems

e 'Supports TCP/IP and SNA LU 6.2 .

. zcommumcauons

Program name

The formal name of this product is IBM
MQSeries for SCO UNIX. Program
number: 5696-835

Machine and
Programming
Requirements

For full service-related prerequirements,
please see the User's Guide for this product.

(Connectivity can be via SNA or TCP/IP.)

For the following configurations: Combined
File/Communications Server, Communi-
cations Server only, File Server only or
Client only:

* Any 386 DX PC or better
= Minimum system memory = 16 MB
~ Minimum system disk space
— Combined File/Comms server =
2MB + Size of Queues
— File server = Size of Queues
— Communications server = 2MB
- Client = normal disk space sup-
plied with machine
* Any LAN adapter

For SNA connectivity (communications
server):

« Any 486 PC or better {including an ISA
bus)

SCO UNIX

Applications

MQSaries

C

Mal Server Network
SNA LU 62
TCP/IP

MQSeries

Dos
Client

MQSerles

AIX
Client

MQSerles

WINDOWS
Cllent

MQSeries

asf2
Client

— Minimum system memory = 16 MB
— Minimum system disk space = 50
MB plus Size of Queues (where
appropriate)
* Apertus Technologies Inc/Systems Strat-
egies Inc ELC Adapter (ISA)
or
* Emulex Adapter (ISA)
or
< Madge Token-Ring Adapter (ISA)

With the following software (later levels, it
any, will be supported unless otherwise
stated):

* SCO Open Desktop Version 3.0 or later
Version 3 including
~ SCO Support Level Supplement
UOD385A
~ TCP/IP
or
« SCO Open Server Version 3.0 or later
Version 3
including
— SCO Support Level Supplement
UOD385A
- TCP/HP
of, for Application Development (where
appropriate)
> SCO Open Desktop Development System
Version 3.0 or later Version 3
including
— SCO Support Level Supplement
UOD385A
- TCPHP

Host
Server

MQSeries

Server
MQSaries

MQSeries
Messaging
Sackbone

Midrange
Server

MQSeries

UNIX
Server

MQSeries

+ Appropriate LAN software (file server or
client) for example, NFS to match
TCP/IP

For SNA connectivity (communications
server):

* Express 2.04b (this product is shipped
on Y% inch tape)

Supported language for application develop-
ment

- C

For further information

For more information about MQSeries,
please contact your IBM marketing repre-
sentative.

{BM and MQSeries are trademarks of Inter-
national Business Machines Corporation in
the US and/or other countries.

SCO is a trademark of Santa Cruz Operation
Inc. 486 is a trademark of Intel Corpo-
ration. NFS is a trademark of Sun Micro-
systems Inc. UNIX is a trademark of
X/Open Company Limited.

Produced by:

1BM United Kingdom Laboratories Limited
TS Marketing, MP 186

Hursley Park, Winchester

Hampshire SO21 2JN, United Kingdom

© Copyright IBM Corporation 1994. Al
rights reserved.
PMQSCO13
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for SunOS

Version 1 Release 3.1

1(Series

X

M QSeries products enable busi-
ness applications to exchange
information across different
operating-system platforms by
sending and receiving data as
messages. M QSeries, via the
message queuing interface
(MQI), takes care of network
interfaces, assures delivery of
messages, deals with communi-
cations protocols, and handles
recovery after system problems.
Programmers can use their skills

to handle your business require-
ments, rather than to solve the
underlying complexities of your
network.

A building block for
distributed processing

M QSeries provides a single,
multi-platform application pro-
gramming interface (API). A
key factor is the time-

independent processing - you
know that your message will be
dealt with even if one of the
recipients is temporarily unavail-
able. MQSeries can be used as
a mail transport offering the
additional benefits of assured,
real-time delivery and
transactional recovery. It can
improve your application effi-
ciency and protect the integrity
of your business data.




Highlights of this MQSeries
product are:

- Protects the integrity of your data by
ensuring that it is delivered only once
and not lost through system or

network failure

+ Extends the range of M QSeries pro-
ducts to include support on another

UNIX platform

+ Allows the freedom and flexibility of
the UNIX world to be united with
the control and discipline of the host

and mid-range environments

- Provides a single point of control to
administer a network of systems

-+ Can be used within: the UNIX envx-
ronment as 2 general—purposc queumg
system. for process-to-process com-- Client
mumcanon vna recoverable queues

. ’Supports TCP/IP nd SNA/LU6 2

commumcatlons

Program name

The formal name of this product is
IBM MQSeries for SunOS. Program
number: 5696-837

Machine and
Programming
Requirements

For full service-related prerequire-
ments, please see the User’s Guide for
this product.

(Connectivity can be via SNA or
TCP/IP.)

For the following configurations: Com-
bined File/Communications Server,
Communications Server only, File
Server only or Client only:

< Any SPARC workstation (which
includes a SPARC processor chip)
- Minimum system memory =
memory requirement for
development
- Minimum system disk space
— Combined File/Comms
server = 2MB + Size of
Queues

MQSeries
DOsS
Client

MQSerles
AlX

WINDOWS
Cllent

MQSeries

0osf2
Client

— File server = Size of
Queues
— Communications server =
2vMB
— Client = normal disk
space supplied with
machine
+ Any LAN adapter
and/or (for communications
server)
- Any communications hardware
supporting SNA/LU6.2 and/or
TCP/iP

With the following software (later
levels, if any, will be supported unless
otherwise stated):

+ SunOS Version 4.1.3 {or later
Version 4) including TCP/IP

+ OpenWindows Version 3.0 (or later
Version 3)

- Appropriate LAN software (file
server or client) for example, NFS
to match TCP/IP

For SNA connectivity (communications
server):

+ SunLink SNA Peer-to-Peer Version-

7.0 (or later Version 7)
and for SNA connectivity over
Token-Ring:

+ Sunlink 2.1 TRI/S

Host
Server

MQSeries

Server
| MQSeries

MQSeries
Massaging
Backbone

MQSeries

UNIX
Server

MQSeries

Supported languages for application
development:

- SPARCompiler C+ + Version 4.0
or
+ SPARCompiler C Version 2.0.1

For further information

For more information about MQSeries,
please contact your IBM marketing
representative.

IBM and MQSeries are trademarks of
International Business Machines Cor-
poration in the US and/or other coun-
tries. NFS, SunOS, Sunlink and

Vo P PNYY o meo domdan oo

UPUIIVV’;“UUW:r aire wademaiks Ul ouu
Microsystems Inc. SPARC is a regis-
tered trademark of SPARC Interna-
tional Inc. UNIX is a trademark of
X/Open Company Limited

Produced by:

IBM United Kingdom Laboratories Limited

TS Marketing, MP 186
Hursley Park, Winchester
Hampshire SO21 2UN
United Kingdom

“© Copyright IBM Corporation 1994. All

rights reserved.
PMQSOS13



for Sun Solaris

Version 1 Release 1

MQSerie

MQSeries products enable
business applications to
exchange information across
different operating-system
platforms by sending and
receiving data as messages.
MQSeries, via the message
queuing interface (MQI), takes
care of network interfaces,
assures delivery of messages,
deals with communications
protocols, and handles
recovery after system prob-

lems. Programmers can use
their skills to handle your busi-
ness requirements, rather than

A Lol

to solve the underlying com-
plexities of your network.

A building block for
distributed processing

MQSeries products provide a
single, multi-platform applica-
tion programming interface
(APY). A key factor is the time-

know that your message will
be dealt with even if ane of the

recipients is temporarily una-
vailable. MQSeries can be
used as a mail transport
offering the additional benefits
of assured, real-time delivery
and transactional recovery. It
can improve your application
efficiency and protect the
integrity of your business data.



Highlights of this MQSeries
product are:

« Provides a single point of control to

e Applications wseries
administer a network of systems o T
i SNA LUB2
- Extends the range of MQSeries pro- e

ducts to include support on a
popular UNIX platform

- Provides for interoperation between
UNIX platforms and computing envi-
ronments such as IBM MVS/ESA,
IBM 0S/400, IBM OS/2, IBM
AIX/6000, Digital VMS, and Tandem

Guardian
- Allows the freedom and flexibility of MQSerles o
. . w
the UNIX world to be united with the Pl Py
control and discipline of the host
and mid-range environments MQSerles [
. . S AIX . Server
- Supports TCP/IP and LU 6.2 com- Client MOSaries :3.’;'."7'
munications ackEORS
. BT MQSerles Midrange
WINDOWS Server
Client MQSeries
MQSeries UNIX
osf2 Server
Client MQSerles

Program name — Communications server = Supported languages for application
3MB development
— Client = normal disk
space supplied with
machine
* Any LAN adapter
and/or (for communications
server)
* Any communications hardware
supporting SNA/LU6.2 and/or
TCP/IP

The formal name of this product is

» SPARCompiler C+ + Version 4.0
IBM MQSeries for Sun Solaris

or

* SPARCompiler C Version 2.0.1
Program number: 5696-949

For further information
For more information about this
MQSeries product, please contact
your {BM marketing representative.

Machine and
Programming

Requirements
For full service-related prerequire-

e

e

e

ments, please see the User's Guide for
this product.

(Connectivity can be via SNA or
TCP/IP.)

For the following configurations: Com-
bined Fiie/Communications Server,
Communications Server only, File
Server only or Client cnly:

- Any SPARC workstation or SPARC
server
- Minimum system memory =
memory requirement for
development
- Minimum system disk space
— Combined File/Comms
sorver = 3MB + Size of
Queues
— File server = Size of
Queues

And the following software (later
levels, if any, will be supported unless
otherwise stated):

+ Solaris Version 2.3 or later
Version 2 including TCP/IP

+ OpenWindows Version 3.0 or iater
Version 3

+ Appropriate LAN software (file
server or client) for example, NFS
to match TCP/iP

For SNA connectivity (communications
server):

+ SunLink SNA Peer-to-Peer Version
8.0 or later Version 8
and for SNA connectivity over
Token-Ring:

- Sunlink 3.0.2 TRI/S

IBM, MQSeries, MVS/ESA, 0S/2,
08/400, and AIX are trademarks of
International Business Machines Cor-
poration in the US and/or other coun-
tries. NFS, OpenWindows, Solaris,

and Sunlink are trademarks of Sun
Microsystems Inc. SPARC is a regis-
tered trademark of SPARC Interna-
tional inc. UNIX is a trademark of

X/Open Company Limited

Produced by:

IBM United Kingdom Laboratories Limited

TS Marketing, MP 186
Hursley Park, Winchester
Hampshire SO21 2JN, United Kingdom

© Copyright IBM Corporation 1994. All
rights reserved.
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for Tandem Guardian

Version 1 Release 3.1

MQOBeries

M QSeries products enable busi-

.ness applications to exchange

information across different
operating-system platforms by
sending and receiving data as
messages. M QSeries, via the
message queuing interface
(MQI), takes care of network
interfaces, assures delivery of
messages, deals with communi-
cations protocols, and handles
recovery after system problems.
Programmers can use their skills

to handle your business require-
ments, rather than to solve the
underlying complexities of your
network.

A building block for
distributed processing

M QSeries provides a single,
multi-platform application pro-
gramming interface (API). A
key factor is the time-

independent processing - you
know that your message will be
dealt with even if one of the
recipients is temporarily unavail-
able. MQSeries can be used as
a mail transport offering the
additional benefits of assured,
real-time delivery and
transactional recovery. It can
improve your application effi-
ciency and protect the integrity
of your tusiness data.




Highlights of this MQSeries
product are:

. Prov'id_es a single point of control to YT
administer a network of systems T
- Protects the integrity of your data by
ensuring that it is delivered only once
and not lost through system or
network failure
- Supports SNA LU 6.2 communi-
cations
MQSeries
DOS
Client
MQSerles
AIX
Client
MQSerles
WINDOWS
Cllent
MQSeries
osf2
Client
Program name + Appropriate synchrenous commu-
nications adapter to support
The formal name of this product is SNAX/XF
IBM MQSeries for Tandem Guardian
2 And the following software (later

Program number: §787-EDB

Tandem Guardian

levels, if any, will be supported unless

otherwise stated):

Machine and ’
Programming

Requirements

For full service-related prerequire- .
ments, please see the User's Guide for .
this product. .
(Connectivity is via SNA)) .

+ Any Tandem NonStop Cyclone or
NonStop CLX (excluding Tandem
NonStop Cyclone/R or NonStop
CLX/R)
- Minimum system memory = .

16 MB
— Minimum system disk space
= 8 MB + Size of Queues

Guardian 90 C30 or later C3x
including:

- TMF

- ENSCRIBE

- EMS

PATHWAY

SNAX/APC for C30 Release 3
SNAX/XF to match SNAX/APC
and/or

SNAX/CDF to match SNAX/APC

Supported languages for application
development:

+ TAL T9255C30

C T9255C32

Host
Server

MQSeries

PC
Server

| MCSeries MQSeries
Messaging
Rackbone

Midrange
Server

MQSeries

UNIX
Server

MQSerles

For further information

For more information about MQSeries,
please contact your IBM marketing
representative.

IBM and MQSeries are trademarks of
International Business Machines Cor-
poration in the US and/or other coun-
tries.

Tandem, Guardian, NonStop and
SNAX are trademarks of Tandem
Computers Incorporated.

Produced by:

IBM United Kingdom Laboratories Limited
TS Marketing, MP 186

Hursley Park, Winchester

Hampshire SO21 2JN

United Kingdom

© Copyright IBM Corporation 1994. All
rights reserved.
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for UnixWare

Version 1 Release 3.1

OIS

M QSeries products enable busi-
ness applications to exchange
information across different
operating-system piatforms by
sending and receiving data as
messages. M QSeries, via the
message queuing interface
(MQI), takes care of network
interfaces, assures delivery of
messages, deals with communi-
cations protocols, and handles
recovery after system problems.
Programmers can use their skills

to handle your business require-
ments, rather than to solve the
underlying complexities of your
network.

A building block for
distributed processing

M QSeries provides a single,
multi-platform application pro-
gramming interface (API). A
key factor is the time-

independent processing - you
know that your message will be
dealt with even if one of the
recipients is temporarily unavail-
able. MQSeries can be used as
a mail transport offering the
additional benefits of assured,
real-time delivery and
transactional recovery. It can
improve your application effi-
ciency and protect the integrity
of your business data.



Highlights of this MQSeries
product are:

Protects the integrity of your data by
~=suring that it is delivered only once
and not lost through'system or
network failure ’

Extends the range of M QSeries pro-
ducts to include support on another
UNIX platform

Allows the freedom and flexibility of
the UNIX world to be united with
the control and discipline of the host
and mid-range environments

Provides a single point of control to

-administer a network of s’ystems

_Can ‘be used’ thhm the UNIX envi-
ronment as a general-purpose queuing
-;system for proc@es-to-process com- .-

Unlx\’lare

Applications

MQSeries

[+

Mal Server Network
SNA LUG2
TCce/P

MQSeries

Client

MQSerles

AlX
Client

fcommumcatlons ’

Program name

The formal name of this product is
IBM MQSeries for UnixWare. Program
number: 5696-836

Machine and
Programming
Requirements

For full service-related prerequire-
ments, please see the User’s Guide for
this product.

(Connectivity can be via SNA or
TCP/IP.}) For the following configura-
tions: Combined File/Communications
Server, Communications Server only,
File Server only or Client only:

. Any 386 DX PC or better
Minimum system memory =
16 MB
- Minimum system disk space
— Combined File/Comms
server = 2MB + Size of

Queues

— File server = Size of
Queues

— Communications server =
2MB

K ;Suppons TCP/IP and SNA.; _U 6.2

MQSerles

WINDOWS
Client

MQSeries

osf2
Client

— Client = normal disk
space supplied with
machine

+ Any LAN adapter

For SNA connectivity (communications
server):

» Any 486 PC or better (including an
ISA bus)
~ Minimum system memory =
16 MB

- Minimum system disk space
= 28.5 MB plus Size of
Queues (where appropriate)

+ Apertus Technologies Inc/Systems
Strategies Inc ELC Adapter (ISA)
or

+ Emuiex Adapter (iSA)
or

- Madge Token-Ring Adapter (ISA)

And the following software (later
levels, if any, will be supported unless
otherwise stated):

+ UnixWare Application Server/SDK
Version 1.1 or later Version 1
including TCP/IP

- Appropriate LAN software {file
server or client) for example, NFS
to match TCP/IP

For SNA connectivity (communications
server):

Host
Server

MQSeries

PC
Server

MQSarias

MQSeriea
Maessaging
Backbonre

MQSeries

UNIX
Server

MQSerles

- Express 2.04b (this product is
shipped on % inch tape)

Supported language for application
development:

+ C

For further information

For more information about MQSeries,
please contact your IBM marketing
representative.

IBM and MQSeries are trademarks of
International Business Machines Cor-
poration in the US and/or other coun-
tries. UnixWare is a trademark of
Univel. 486 is a trademark of intel
Corporation. NFS is a trademark of
Sun Microsystems Inc. UNIXis a
trademark of X/Open Company Limited

Produced by:

IBM United Kingdom Laboratories Limited
TS Marketing, MP 186

Hursley Park, Winchester

Hampshire SO21 2JN

United Kingdom

© Copyright IBM Corporation 1994. All
rights reserved.
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About This Paper

This paper describes the Messaging and Queuing Resource Manager component of the Open Blueprint
and its relationships with other Open Blueprint components. The Open Blueprint expresses IBM’s
technical approach to distributed computing i = multivendor, heterogeneous environment.

The Open Blueprint (see Figure 1) structures the distributed systems environment and provides the
base upon which to build, run, and manage distributed applications.

The Open Blueprint is based on a combination of existing and emerging industry standards. This
standards base satisfies customer requirements for products and solutions which:

* Connect and work seamlessly
« Run on many industry hardware and software platforms
= Integrate with products and solutions from IBM and other industry providers

The Open Blueprint paves the way for a computing environment with a “single system image.” The
network appears to the user as a single system with all functions integrated and accessible.

Open, distributed computing or client/server computing is the cornerstone of current information
technology: Any strategy for this rapidly changing environment must be flexible and dynamic to
accommodate technological advances, while at the same time protect significant current investments.
So, while this document is a snapshot at a specific point in time, the Open Blueprint and the details
behind it will evolve as new technologies take hold. A good example is object-oriented technology that
is influencing all aspects of open distributed computing. While work on the Open Blueprint began with
the “procedural” model, the Open Blueprint has evolved to encompass object-oriented technologies as
well.

The Open Blueprint serves several audiences:

« It helps customers develop their own architecture and organize products and applications in an
open distributed environment.

« It informs customers, software vendors, consultants, system integrators, and service providers about
IBM’s directions for products and solutions.

» It guides developers as they meet users’ needs by supplying products and solutions that include
appropriate functions and that can be integrated and can interoperate with other installed products.

Who Should Read This Paper

This paper is intended for audiences requiring technical detail about the Messaging and Queuing
Resource Manager in the Open Blueprint. These include:

» Customers who are planning technology or architecture investments

» Software vendors who are deveioping products to interoperate with other products that support the
Open Blueprint

» Consultants and service providers who offer integration services to customers

© Copyright 1BM Corp. 1995 . v



Open Blueprint Structure
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Figure 1. Open Blueprint Structure

This paper is one in a series of papers available in the Open Blueprint Technical Reference Library
collection, SBOF-8702, (hardcopy) or SK2T-2478-00 (CD ROM), whose intent is to provide the most
detailed level of information about each component. The authars of these papers are the developers

and designers directly responsible for the components; therefore you may observe differences in style,
scope, and format between this paper and others.

Readers less familiar with a particular component area may need to use some of the indicated

reference materials to gain basic background knowledge not included in the papers. For a general
technical overview of the Open Blueprint, see the Open Blueprint Technical Overview, GC23-3808.
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Notices

References in this publication to IBM products, programs, or services do not imply that IBM intends to
make these available in all countries in which IBM operates. Any reference to an IBM product,
program, or service is not intended to state or imply that only IBM’s product, program, or service may
be used. Any functionally equivalent product, program, or service that does not infringe any of IBM’s
intellectual property rights may be used instead of the IBM product, program, or service. Evaluation
and verification of operation in conjunction with other products, except those expressly designated by
IBM, is the user’s responsibility.

IBM may have patents or pending patent applications covering subject matter in this document. The
furnishing of this document does not give you any license to these patents. You can send license
inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

500 Columbus Avenue
Thornwood, NY 10594
USA

Trademarks and Service Marks

The following terms are trademarks or service marks of the IBM Corporation in the United States
and/or other countries: :

IBM
IBMLink

Open Blueprint is a trademark or registered trademark of the IBM Corporation.
IBM encourages companies to use the Open Blueprint as a model for the development of their
information technology architectures. The content and concepts within the Open Blueprint also can be

applied to many client/server or distributed systems related information technology activities.

The following terms are trademarks or service marks of other companies:

X/Open X/Open Company Limited in the U.K. and other countries

© Copyright IBM Corp. 1995 : vii



viii

Messaging and Queuing Resource Manager

R

e



Messaging and Queuing Resource Manager

Introduction

Message Queuing (MQ) is a technique used to communicate from program to program. It can be used
within any application where programs need to communicate with each other. This communication is
done by the programs sending messages to each other using queues. The messages contain
application data that is passed from one part of the application to another. The parts of the application
can be on the same system, or on separate systems in a network.

The message queuing service is provided by a Messaging and Queuing Resource Manager which
owns and manages the queues, and which provides the message queuing application programming
interface (MQI).

Technical Overview and Concepts

Examples of application areas where the messaging model would be useful include:

° Automated Teller Machines (ATMs). With modern banking facilities, it is common for wall-mounted
ATMs to provide other facilities besides dispensing cash on request. With all these facilities, the
ATM must make inquiries on data bases (to obtain the balance of an account, for example), or to
request that a function be performed by another program somewhere. These inquiries and
requests are passed on as MQ messages, sent to specific queues within the banking system.

This type of application is characterized by short messages, very high message rates, with
message delivery times on the order of tenths of seconds. It is critical for any application which
involves monetary transactions that messages are not lost, and are delivered only once.

- Travel Reservations. Each travel operator (airline, hotel chain, rental car agency) would have their
own queue to which reservations would be directed. Requests for seats, room or car reservations,
and confirmations of bookings, would all be MQ messages, directed to the appropriate queues.
This type of application is characterized by many users, short messages, very high message rate,
and message delivery times on the order of seconds.

» Multimedia Data Transmission. ‘Applications are beginning to appear that require many different
types of data to be transmitted from one program to another. The data types involved can include
textual data, image data (representing photographs or fax), graphics (line drawings, for example),
and digital audio (voice annotation or music). This data could be transmitted as MQ messages.
With this type of messaging, even though the data is often in a compressed data format, the
messages may be very long (megabytes). ¢

. Though all these applications may well have vastly differing characteristics (such as message lengths,
message rates, and performance requirements), they can all be designed using the facilities of the
single model.

Applications and Programs

In the context of message queuing, an application is any set of programs that communicate with each
other using messages. Each program performs a well-defined and self-contained function in response
to a specific request, and executes within one node of a network, or within one operating system
image within a node. The programs communicate requests to each other using messages placed on
queues.

© Copyright 1BM Corp. 1995 1



In a distributed application, each program that forms the application may be executing in different
nodes in a network.

Message queuing can be used for most types of distributed application structure, from simple
examples with a few programs in a client/server structure to much more complex structures involving
many programs connected using combinations of client/server, chaining, and parallel execution.

Messages
A message is simply a string of bits and bytes that have some meaning to one or more programs.

The message is a block of data, in any form, that is being passed from one program to another. Some
examples of typical messages are:

< A message sent from one program to another requésting that some service be performed, together
with the input data that is required to perform the service.

< A reply from one program to another indicating that a service has been performed, together with
some indication of the status of the initial request.

= A message that is sent from one program to another using the lowest-cost delivery mechanism.
Failure of the target program, or a communication link, may result in the message being lost.
Often, this type of message does not require a reply.

* One of a series of messages forming part of a dialogue between two programs.

The programs usually impose some structure on the string of bytes—that is, the programs use an
agreed function protocol, and view the string as consisting of a sequence of components, each having
a particular data type and meaning to the application. For example, the first component might be a
four-byte unsigned binary integer containing an account number, the second component might be a
20-byte character string containing a customer name, and so on.

MQ has no architectural limitation on the length of the data that can be carried in a message. The
data may be a small number of bytes, as in the case of an electronic transaction in a travel reservation
system. Message queuing also allows messages to be extremely long. For example, messages may
contain image data or audio data (such as voice or music).

Initially, implementations may place limits on the maximum size of message they can handle or may
have path lengths optimized for messages within a specific range of lengths.

Message Queues

A message queue is a named storage area for the storing of messages. The messages on the queue
are in transit between one program and another. They were placed on the queue by one program, and
are waiting to be retrieved by another.

Message queues can exist without programs being active. Each queue belongs to an instance of the

Messaging and Queuing resource manager, not to the program that might be retrieving the messages
from the queue for processing. The queue manager maintains the queue; a queue manager can own
many queues.

2 Messaging and Queuing Resource Manager
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Each'queue has a name, together with a set of queue attributes. The queue name is used by a
program to identify the queue to be accessed. The queue attributes affect the way the queue is
processed by the queue manager and includes the following:

* Permanent or temporary queue
« Storage space allocated to the queue
* The number of messages on th.c 5t'zue

Programs usually need to know only the names of the queues that they are using, and do not need to
be aware of the detailed queue attributes. However, facilities are provided by the MQ resource
manager to allow a program to query the values of certain queue attributes.

Each message has a priority associated with it, which affects how it is added to the queue. Messages
within a queue are maintained in first-in-first-out within priority sequence. However, messages can be
read from the queue in an order which is different from the order they occur on the queue. For
example, a program may process the reply to a particular message that it sent earlier. The program
can retrieve this reply from the queue even though it is not the first message on the queue.

Physically, a message queue can be represented in two ways:

* As a buffer or buffers in main storage
* As a file or files on disk or other permanent storage device.

A single queue may reside entirely in main storage, entirely on disk, or in both places. The physical
management of message queues is entirely the responsibility of the queue manager, and such details
are not made apparent to the programs. For the program, a message queue is simply a black box in
which messages accumulate. Programs have no access to message queues other than using the MQI
verbs.

Messaging and Queuing Resource Manager

The Messaging and Queuing resource manager is the component in the Open Blueprint that provides
the message-queuing facilities used by application programs. The MQ resource manager consists of a
client component which accepts MQI requests from programs, and a server component which provides
the queuing function. When the application program and the queue manager are on the same system,
the MQ client and server components are combined.

Logically, the full function of the MQ resource manager can be considered as being distributed across
a set of interconnected queue managers within the network. Each queue manager services those MQI
requests that are made by the programs that execute within its system or client systems. Depending
on the request, a queue manager may need to communicate over the network with other queue
managers. ; e

For message-queuing services to be available, there must be at least one queue manager or MQ client
on a system. However, more than one queue manager may be on a system (for example, to keep
development work separate from production work).

The Messaging and Queuing resource manager has the following important characteristics:

* Asynchronism. Message queuing is naturally asynchronous; program A sends a message to
program B, but program B need not be there to receive it. The message is not lost, but is retained
by the message queuing service. Program B processes the queued message when it starts
execution, which might be immediately but could also be some time later.

Program A may or may not expect a reply from B, but A need not suspend execution waiting for B
to reply. Instead, A can perform other work and then process the reply from B when it arrives.
Program A can even terminate before the reply arrives; the reply is not lost—it is retained by the
message queuing service for A to retrieve when it next executes.

Messaging and Queuing Resource Manager K



Message queuing may be used for asynchronous communication between programs, and it can
also be used for a synchronous communication as well. In the previous example, having sent a
message to program B, program A could wait for a reply from B before continuing with its
execution.

* Assured Once Only Delivery. When an application puts a message on a queue, the application can
be sure that the MQ network will not lose the message. MQ also ensures that the message is only
delivered once to the receiving application, which greatly relieves that application development
burden, and which distinguishes MQ from other messaging systems.

* Local/Remote Transparency. Message queuing can be used between any two programs, whether
those programs are executing within one machine or in different nodes within a network.

If program A wishes to communicate with program B it does not need to know if B executes within
the same node as A or in some other node. The programming statements that are necessary for
program A to send a message to program B, where A and B execute within the one node, are
identical to those that would be required if program B were in a different node from A. In fact,
program B can be moved (by the network administrator) from one node to a different node without
requiring the source code for program A be changed, or that the program be re-compiled.

» Application Structure Support. The MQ model supports many types of distributed application
structure, ranging from simple structures such as client server that contains just a few programs,
to complicated structures with many inter-communicating programs.

» Ease of Use. MQ has a simple model that requires only a small number of MQI verbs. The
programming interface hides the underlying complexities that are involved in communication
protocols, operating system services, and heterogeneous systems, and makes it easier for
programmers to develop application programs. :

The fact that the MQ! is a simple programming interface makes it very easy for an application
designer to structure an application program into several separate program modules, with
well-defined interfaces between modules. This encourages a very modular application design,
which enables ease of programming and the re-use of program code.

Message Queuing Interface

This section is a summary of the principal MQI verbs used by application programs. It gives an outline
of the various functions provided by the MQI.

The same message queuing programming interface is used, irrespective of which programming
language writes the application programs.

MQCONN Establish a connection from a program to a particular queue manager. This function is
necessary before any other MQI functions can be used.

MQOPEN Create or open a particular queue. This function is necessary before any function can
Le performed on the queue. MQOPEN checks that the program has the appropriate
authority to access the queue.

MQPUT Put a message on a queue.

MQPUT1 This function is semantically equivalent to the sequence MQOPEN, MQPUT, MQCLOSE.
It improves the usability of the programming interface because the function of sending
a single message to a queue is a common function within some types of application
programs.

MQGET Get a message off a queue. This function is used by a program to take a message off

the queue so the program can process the message. This function allows several ways

of selecting the next message that is to be obtained off the queue.

4 Messaging and Queuing Resource Manager
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MQINQ Inquire on queue attributes. This function allows a program to inquire on the various
attributes of a queue. For example, it can be used to determine the number of
messages on a queue,

MQSET Set queue attributes. This function allows a program to change the value of certain
queue attributes.

MQCLOSE Close a queue, and optionally request that a queue be deleted. This function is used
when the program has finished accessing a queue.

MQDISC Break the connection that exists between a program and a particular queue manager.

The Message Queuing Interface is available as procedural calls and will be available as Object
Oriented (OO) class libraries for System Object Model (SOM), C+ + and other OO languages.

How Do Programs Communicate?
Programs communicate by agreeing to use particular named message queues.

For example, program A puts messages onto the queue with the name ABC, which is the queue that
program B has agreed to read from, while program B puts messages onto the queue with the name
XYZ, which is the queue that program A has agreed to read from. The location of these queues is not
apparent to the programs because each program interacts only with its local Messaging and Queuing
resource manager client and the network of interconnected queue managers is responsible for moving
the messages around so that they eventually appear on the intended queues?.

A message is put on a queue by a program using an MQ! verb (MQPUT), with the program supplying
the message data and some ancillary information that is carried with the message. The program may
continue processing. A receiving program retrieves a message from a queue using another MQ! verb
(MQGET). This function returns the message data to the program with the ancillary information.

After putting a message to a queue, a program might later receive a reply to the message it sent, or
the reply might be directed to another application program in the suite. This depends on the design of
the application suite.

Local Applications: If programs A and B are connected to the same queue manager, the logical
structure looks like Figure 2 on page 6.

Program A puts a message on the queue that it knows is being serviced by program B. Program B
gets the message off the queue when it wishes to process the next message on the queue.

In this local case, both programs are interacting with the same queue manager (QM1). Routing a
message from program A to program B does not involve sending data across any network connection.

1 Gf course, someone has to know where the queues reside, but that person is not the application programmer; it is the system
administrator, who is responsible for defining the queues anc their locations and installing the applications that use those
queues.
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Figure 2. Logical Model of Local Applications

Programs accessing the queue manager using an MQ client are also considered local applications.
Although they may be on different systems, only one queue manager is involved.

Remote Applications: If programs A and B reside on different nodes within the network, then the
logical structure looks like Figure 3 on page 7.

As with the local application case above, program A puts a message on the queue that it knows is
being serviced by program B, and program B gets the message off the queue. However, in this remote
application case, A and B are interacting with different queue managers (QM1 and QM2). Sending a
message from program A to program B now involves routing data across the network from one node

to another.
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Programs: A B
Queues: Q1, Q2
Q-Managers: QM1, QM2

Q1

Queue
Manager
QM2

Get
from

Q1

Put

to

Figure 3. Logical Model of Remote Applications

Typical Applications

Message queuing can be used for most types of distributed application structure, ranging from simple
structures with just a few programs involved, to much more complex structures with many programs

connected using combinations of subroutining, chaining, and parallel execution.

A typical example of an application that uses subroutining and parallel execution of programs is

illustrated in Figure 4 on page 8.
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B Send out requests
Get Put to
fom 4 Y Q2and
Q1 Q3
Put u Get from Q2
* 0 a1l qlf [=etiomtie|
Q1 IS — (o] Credit Check
- Put to Q4
Queue
A Manager
| — QM1 Get from Q3
Get asU -
t from sl [« | b Funds Check
Q5 sl Put to Q4
Put Get
to A from
Q5 Q4 (twice)
E Coordinate replies
Clients: A
Servers: B,C D E
Queues: Q1, Q2, Q3, Q4, Q5
Q-Managers: QM1

Figure 4. Program-to-Program Communication with Queues

in this exampie, program A determines from user input {not shown in Figure 4) ihai a certain service
needs to be performed (for example, a loan application). Program A sends a message to queue Q1
requesting this service. Program B gets the message off the queue, and is aware that (1) two activities
need to be carried out; the credit-worthiness check, and a check that sufficient funds are available, and
that (2) the two activities can be performed in parallel. Program B sends messages to queues Q2 and
Q3 requesting these activities. Programs C and D read these messages, and send their replies to
queue Q4. Program E coordinates the replies, and sends the yes/no response back to queue Q5.
Program A gets the reply, and takes the necessary action.

Figure 5 on page 9is an application designer’s view of Figure 4 using a lattice structure.
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"»Get€—Put
L. Put Q2
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Get- as — Put Q3 Q4 Get

Get-»D - Put

Figure 5. Application Designer’s View of the Previous Figure

Client/Server Applications: Message queuing can be used for the client/server applications,
where many client programs send messages to a single server program. Figure 6 on page 10 shows
the case of three clients A, B, and C sending messages to the server S. The server replies to three
different queues using the Reply to Queue name in the message sent by the originator of the request.
Two clients (A and B) are remote from the server, while one client (C) is local.

Messaging and Queuing Resource Manager

9



Put
to
Q1
-
Client Queue
A Manager
QM1
Get
from QZU QsU
Q2
Put Get
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Figure 6. Logical Mode! of a CIient/Serv'er Application
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Figure 7 is an application designer’s view of Figure 6 on page 10 in tree structure (with the base on
the right and the branches on the left) format.

al Server
— Put ——————— Get—}

>

Q2
~—Get———Put—|

Q1
— Pyt —————Get—
B
Q3
~—Get—————put—
Remote Programs
Q1
FPut —Get 19
C Q4
~-Get —Put 1
Local Program

Figure 7. Application Designer’s View of Client/Server Application

Programs

Starting Programs

A program which processes messages on a queue can be started in any of the following ways:

* By a user
* By the local operating system
* By another program

Programs which are started by the user and programs which are started by the operating system are
similar; the execution of the program is not related to the status of the queue. For example, a user
might start the program whenever the user iogged on to the sysiem—the program wouid run, drain the
queue of messages (probably few in number) and then terminate. Alternatively, the operating system
might start the program whenever the system is IPLed, or at some specific time of day. The program
might run indefinitely, or might run until the queue is empty. The queue manager need not take any
special action in either case.

However, many applications require a more sophisticated way to start programs, to process the arrival
of messages on queues. For example, the application designer may want a particular program to start
when a message arrives on a previously-empty gqueue, or when a high-priority message arrives on a
particular queue. '

Messaging and Queuing Resource Manager 11



The queue manager provides a mechanism, called triggering, that allows one application program to
start one or more other programs in those situations. The mechanism works as follows:

1. The application design requires that a program, A, is to be started when a message of priority 3 or
higher arrives in queue Q1. The programmer needs to define queue Q1, specifying that triggering
is required, and provides:

a. The name of the program that is to be started (that is, program A)
b. A threshold priority value of 3
c. The name of an initiation queue (for example, INITQ1)

2. At execution time, the queue manager monitors the arrival of messages on queue Q1. When a
message with a priority value that is equal to or higher than the threshold of 3 arrives on the
queue, the queue manager places a system-defined trigger message on the initiation queue
INITQ1. This message contains the name of the queue {Q1) that was triggered with the name of
the program (Program A) that is to be started.

3. Messages are read off the initiation queue by a trigger program which reads the trigger message
off the queue and starts program A. Program A can then open queue Q1 and read the priority 3
message off the queue.

This is a simple example of the use of the MQ triggering mechanism. However, the decision made
within the trigger program if program A is to be started may also use a complicated scheduling
algorithm. This algorithm could consider the time of day, the depth of other queues, or the number of
copies of program A that are running already. Because the trigger programs can be supplied by the
customer, the algorithms used within trigger programs can be as simple or complicated as required.

The responsibility for starting programs belongs to the trigger processing programs. These can be
customer-supplied or supplied by the messaging product.

Advanced Messaging Facilities

Besides providing the straight-forward queuing mechanisms described so far, MQl defines several
other facilities useful to certain applications:

» Alias Queues. An alias queue provides a level of indirection to another queue, the target queue.
The definition of the alias is maintained outside the program, so the target queue name can be
changed without affecting the program itself.

Multiple aliases can exist for the same target queue name allowing several programs to use )
different names for the same target queue.

» Persistent Messages. Optionally, a message can be defined as being persistent, that is, saved on
permanent media. Persistent messages are recovered after system and queue manager failures.

Performance

Message queuing has several features that make it suitable for high-throughput, performance-critical
applications. These features include the following:

 Parallel Execution. Message queuing allows an application to be designed so that some of its
constituent programs can execute in parallel. These programs can execute in different nodes
within the network. Parallel execution enables the application to provide an improved response to
users and improved system utilization.

* Load Balancing. Message queuing allows multiple copies of a program to process a single queue,
with the programs executing in parallel. These programs can be started dynamically, depending

12 Messaging and Queuing Resource Manager
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on the number of messages on the queue, to provide extra queue processing capability at peak
load times.

* Session Concentration. Message queuing allows applications to be designed so that no direct
session connection is necessary between the programs that wish to communicate. This reduces
the total number of sessions required by the application, reduces the time taken to start the
network, and simplifies network control. This can be of particular advantage to applications that
run on large networks. It also permits the MQ resource managers to optimize the movement of
messages around the network using techniques such as batching of messages.

» Multiple Connections. MQ resource managers support multiple connections between them,
allowing for the separation of messages with different performance requirements. For example,
MQ managers can prevent high-priority messages from being delayed by the transmission of large,
lower-priority messages.

Interoperability

Message Queuing will be available in a large number of environments so that programs that execute
in the different environments will be able to communicate with each other.

Some MQ facilities are being proposed as an international standard. The Message Queuing interface
has been proposed to X/Open as a standard interface for commercial messaging. The formats and
protocols used between queue managers have been proposed to OSI as a standard to allow
interoperability between programs that are using different MQ resource managers.

Systems Management

The Messaging and Queuing resource manager provides commands to create, start, stop, and destroy
queue managers.

The resources of the queue manager, such as queues, are defined and managed using either script
commands, a programmable interface, or a system administration tool. The programmable interface
manages by using queues, so it is possible to administer both local and remote queue managers.

These interfaces will be used by systems management agents to allow Open Blueprint systems
management services to control the queue manager.

Messaging and Queuing Resource Manager 13



Relationship to Other Resource Managers

Message Queuing provides the messaging infrastructure for other resource managers {o use. These
include:

+ Workflow Manager. The Workflow manager uses Message Queuing as the underlying transport to
control the workflow through the business process.

« Mail. Mail applications are those which create, store and manage messages or notes, and the
transport layer which actually delivers those messages to the desired destination. Message
Queuing provides the transport layer for the delivery of the messages. Message queuing provides:

— MQ-enabled mail applications to communicate across an MQ network.

— MQ-enabled mail applications to communicate across a remote mail network such- as X.400,
SMTP, VIM or MAP!. MQ provides the gateway to tunnel MQ messages across the other mail
network to another MQ-enabled mail application.

— MQ-enabled mail applications to communicate with mail applications on other mail networks.
MQ provides the gateway to inject the message into the remote network to an application
enabled for that network.

* Transaction Monitor. Message queuing can be used by transactions running in the Transaction
Monitor environments.

Message Queuing also uses other resource managers as follows:

» Transaction Management. As an optional facility, message queuing can collaborate with the Open
Blueprint Transaction Management resource manager to provide full recovery of message queuing
resources on a logical unit of work basis. This allows updates to queues, for example, to be
synchronized with the proper updating of other resources, such as data bases, even in situations
where hardware or software may fail.

Programs use the transaction manager API to invoke the commit, backout, and other recovery
functions they require. MQ uses the X/Open XA interface, where appropriate, to the Transaction
Management Services.

* Directory. Message queuing uses the Open Blueprint Directory resource manager to find out
which queue manager in the network owns a particular queue. When a queue is defined to a
queue manager, it also optionally stores the name of the queue and the owning queue manager in
the directory. When an application in the network opens that queue name, its queue manager uses
the information in the directory to discover which queue manager owns the queue.

» Security. The facilities provided by the local operating system and the Open Blueprint Security
Services are used by the Messaging and Queuing resource manager to provide security for the
resources it owns. These facilities are used, for example, to authenticate users, to guarantee that
only messages from authorized users find their way onto particular queues, and to prohibit
unauthorized programs from inspecting or changing the contents of queues or messages.

The security services are also used to verify the connections between queue managers.

14  Messaging and Queuing Resource Manager
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= TCP/IP & Warp Connect
- TCP/IP Kits

= PPP

= Sicherheit im Internet

= |P New Generation (IPv6, IPng)
= Demo
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... SO konnen Sie mich erreichen ...

= thomas_goedel@at.ibm.com

= ATIBM689@ibmmail.com

= Thomas_Goedel@ibm.co.at

= goedel@ibm.net

= goedel@osc.tisc.vienna.ibm.com
= Thomas Goedel @ IBM Austria

= AT#03090 at ATIBM
= ATIBM689 AT IBMMAIL
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TCP/IP V3

TCP/IP V3 & WARP Connect
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. Equipment verschiedener
Hersteller

- = Verschiedene Netzwerk
Protokolle

UNIX UNIX

= Redundante Einrichtuhgen

HP | SUN

- Datenbanken

- Drucker DEC |

= "Computerinseln" |
3270

- Uberlappende Netzwerke

— Wenig Resource Sharing MVS

- Limitierte Zusammenarbeit
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= Verbinden aller Netzwerke
- Router |
- Gateways

= Jede Maschine tran‘sparent
mit jeder anderen verbunden

- Teilen sich ein groBes
Netzwerk

— Einheitliche Adressierung

= Mehrere Protokolle
- Original Protokoll
- TCP/IP (Alle Hosts/Router)




Geschichte

= 1990 TCP/IP 1.0, 1.1

= 1992 TCP/IP 1.2.1

= 1993 TCP/IP 2.0

» 1994 Internet Connectlon for OS/2
= 1995 TCP/IP 3.0 3wt
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TCP/IP 2.0 for OS/2
Basis Kit und Erweiterungen

o NFS
e Domain Name Server

e DOS/Windows Access
s Programmer's Toolkit

e NetBIOS
o Extended Networking

» Base Kit o X-Windows Server
o Applications Kit o X-Windows Client
e Total Kit o OSF/Motif

* Asia/Pacific e UltiMail
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TCP/IP V2¢3Warp Connect

e DOS/Windows Access (int)

» Base Kit (int)

* Applications Kit (int)
* Total Kit (Basis int.)
» Asia/Pacific (int)

* NetBIOS(int in LS4 & Connect)

« UltiMail (IBM Workgroup)
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TCP/IP V3.0

= nur mit Warp Connect ausgeliefiert
= gleichzeitiger Zugriff auf LAN und Modem

= [nternet Applikationen sind integriert

- WWW Browser,Gopher,NR/2,FTP Client,
Ultimail Lite (statt LAMail), Telnet Clients,
SLIP/PPP, LPR, LPD, SNMP

= nicht unterst(tzt mit OS/2 2.x !
= TCP/IP V2 fiir 2.x und 3.x unterstiutzt
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Updates flir Warp Connect

= Prog Toolkit

- CSD UN57887
= NFS

- CSD UN57064

- APAR PN69745
= DNS

- CSDUN60004

- APAR PN69747
= Extended NW Kit

- CSD UN60005

= X Windows Server
- CSD UN68122
- APAR PN70086

= X Windows Client
- CSD UN59374

= OSF/Motif
- CSD UN59376
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Wo bekomme ich Updates ?
= CSDs

- software.watson.ibm.com
- /pub/tcpip/os2
= APARSs
- ps.boulder.ibm.com
- /ps/products/tcpip/fixes/v2.00s2/<apar-#>
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e

Internet Connection Family

= 0OS/2 WARP Connect (Internet Connection)
= Internet Connection/Win

= Internet Connection Servers OS/2 & AlX

= NetSP Secured NW Gateway

shttp, SSL, Dial Access, LAN Access, Home Pages, ...
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TCP/IP Zukunft

= I[nternet Connection fir PowerPC
= TCP/IP fir Warp Server
= |[Png Erweiterungen

= Wireless Unterstltzun
Neue Medien (ATM, ...

= efc.




= TCP/IP Schichtenmodell

T F S S (o]
e T M N t
Applications R
e r
t s
Presentation Applications
Session Sockets Interface
Transport Transport TCP, UDP
Network Internetwork 1P, ICMP, ARP, RARP
Data Link Network Interface
................................. IEEE 802.2 - X.25 - Asynchronous - Ethernet - etc.
and Hardware
) Physical
OSI Reference TCPAP
Model Reference TCP/IP Protocol Stack
Model
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Sicherheit im Internet

= Kryptologie
= Firewalls

= S-HTTP

= SSL

= PEM
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Kryptologie (1)

= Gefahren durch Netzwachstum (MiBbrauch, Hacker)
« D-Netz als Beispiel fir verschliisselte Ubertragung
= Verschliisselungsverfahren
- symmetrisch
e Sender und Empfénger haben gleichen Schllissel
e Schllissel muB einmal sicher Ubertragen werden
» Bsp. DES (Data Encryption Standard)
— asymetrisch
o ¢ffentlicher Schltssel zum Verschllsseln fir alle
» geheimer Schlissel beim Empféanger
¢ Bsp. RSA Algorythmus, Fiat&Shamit Algorithmus

Communications Seminar 95
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Kryptologie (2)

= Verschlisselte Datenlbertragung
= Authentifizierung von Sender und Empfanger
- gegenseitige Uberpriifung
= Digitale Unterschrift
- vgl. "Fingerabdruck", Hashfunktion
= Anonymitat
— trotz Authentifizierung anonym bleiben (Mix)
= Zertifizierung
- vertrautenswiirdige, zentrale Instanzen
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Sicherheitsmechanismen

WWW-Browser

PEM/PGP| Jeneime
ftp
telnet H I I P Basic Auth;|S-HTTH
. |SSL DAA/MDA
TCP
IP IPng
Netzwerk

Communications Seminar '95
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S-HTTP

= Erweiterung des HT TP Protokolls

- Protokollerweiterungen (Kopfzeilen, URL Typ
"shitp")

- neue HTML Sprachelemente
= Jede Nachricht durch Kombination
folgender Komponenten geschiitzt
- Digitale Unterschrift
- Datenverschllsselung (sym und asym)
— Authentifizierung
- Schlliisselmanagement auch durch Kerberos

Communications Seminar 95




SSL

= gepusht durch Netscape Navigator
= unterstltzt auch Transportprotokolle (icp)

= ersetzt das Socket Interface durch eine
erweiterte Version
- Vertraulichkeit
— Authentifizierung
- Datenintegritét
= Handshake zu Beginn (Vereinbarungen)

= Verschliisselter Datentransfer
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Trustad
internal

Network

Das Firewall Konzept

1 <«a——p | Unsecurg
adapter ]

Untrusted
Metwork

Firewall
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Das Firewall Konzept

= Trennung zwischen internem und externem
Internet
- intern = secure
- extern=unsecure

= Check des Datenverkehrs zwischen den
beiden Netzwerken

= Entscheidungen Gber Zugriffserlaubnis
treffen

= mehrstufige Firewalls

Communications Seminagr 85
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Firewall Konzepte

= Filter

= Circuit Level Gateways

= Application Gateways

= Domain Name Server hiding
= Mail handling

Communications Seminar '95




Filter

= (iberpriifen Sender und Empfanger
- |[P Adresse
- Port (TCP, UDP)

= entscheiden pro |P Paket, ob (bertragen
werden darf

= [aufen auf Routern
= f{ir Anwender transparent

Communications Seminar 85
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Circuit Level Gateways

= dhnlich Filter, auf Applikationsebene

= SOCKS
- Client kontaktiert SOCKS Server
— Uberpriifung der Zuldssigkeit

- Server macht eigentlichen Vrbindungsaufbau
und setzt den Paketstrom um

- "SOCKSyfied Clients"

Communications Seminar '95




SOCKS
Client (runs Appl) Firewall (redirects traffic)
Spcksified
Clients
Sockets API SockD Server
TCP TCP
IP IP
NW Interface N‘|N Interfage
|

Untrusted Server
(only sees Firewall)

Server

TCP

IP

MW Interface
|
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Application Gateways

= f{iir jede Anwendung |auft auf der Firewall
ein eigenes Gateway Programm

= PROXY
— Client kontaktiert Proxy Server
~ Server Uberprift Zuldssigkeit

- Proxy Server fihrt, stellvertretend fiir den
Client, alle Aktionen durch

- Caching mdglich
- http Proxy unterstiitzt http, ftp,
gopher, WAIS,News

Communications Seminar 85




http PROXY Gatewa¥

ntrusted Server

Client Firewall (runs Appl) (only sees Firewall)
: http Proxy
http Client - http Server
P Server (cache) P
TCP TCP TCP
IP IP IP
NW lnterfacle NW Interfacg NW Interface

PEAEa W o S et W
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Domain Name Service (DNS)

,Internal Externa[
DNS DNS
Firewall
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PEM

= als SMTP Erweiterung gedacht
= als Filter realisiert (Kooperation mit SMTP)
— vor Senden Nachricht umformen (Header)
- bei Empfang Header entfernen
= Goodies von PEM fir EMail Protokolle
— Vertraulichkeit
- Integritat
- Authentizitat
- Nichtabstreitbarkeit des Nachrichtenursprungs

Communications Seminar 85




PEM

= 2 Nachrichtentypen
- MIC (Clear und Only)
e authentiziert und integer
- Encrypted
o verschllsselung des Nachrichteninhalts

= Digitale Signaturen durch Fingerabdriicke
= DES zur Datenverschliisselung
= Schllisselmanagement mit RSA

Communications Seminar '85




PEM

Beispiel fir einen PEM Header:

-—-—-BEGIN PRIVACY ENHANCEMENT
MESSAGE---

Proc-Type:4, MIC-CLEAR
Content Domain: RFC822
Originator-ID-Asymmetric:
MEUkUksjOJJIPSLjsUkQtG)I
MIC-Info:RSA-MD5,RSA,
Shg895SKoOuiLL&D

Hi Tom,

wie tel. besprochen meine Infos
-—-—-END PRIVACY-ENHANCEMENT
MESSAGE---

Communications Seminar '95
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Point to Point Protocol (PPP)

= Standardmethode zum Transport von
multiprotokoll Datagrammen (ber
Punkt-zu-Punkt Verbindungen

= Hauptkomponenten
- Encapsulation
- Link Control Protocol (LCP)
- Network Control Protocol (NCP)

Communications Seminar '95




PPP Datenkapselung

= Kapselung von multiprotokoll
Datagrammen

— multiplexen verschiedener Netzwerk Protokolle

P Uber dieselbe Verbindung

IPX EA
Appletalk NCP

LCP "7

Medium
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PPP Link Control Protocol (LCP)

= Aufbau, Konfiguration und Test von
data-link Verbindungen
- Diskussion des Kapselungformates
— Aushandeln der Limits flr die PaketgréBen
- Fehlererkennung (loop back)
- Abbau der Verbindung

Communications Seminar '95




PPP Network Control Protocol (NCP)

= Aufbau und Konfiguration verschiedener
network-layer Protokolle
- Zuordnung und Management von [P Adressen
- IP, IPX, AppleTalk

Communications Seminar 85
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MIME

= friher nur ASCII Text als Nachrichteninhalt
= ==> Frweiterungen notwendig

- RFC 1341

- Nachricht bestehend aus mehreren Teilen

(multi-part)

= Nachricht bestehend aus textuellen und nicht

textuellen Teilen

= Operates on SMTP

Communications Seminar 95




MIME Nachrichteninhalte

= Nachrichten bestehen aus Teilen von
—~ ASCII Text (SMTP)
- Enriched Text (Multi-Font, Farben)
- Bin&rdateien
- Image (Bilder)
- Audio
- Video Clips
= UltiMedia Mail/2 ' Lite'
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IP Next Generation
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Ziele von IPng

= Erweiterung des Adressraumes (128 bit)
= effizienteres Routing (>= IPv4)
= Robustheit (Murphy's Law!)
= Migration v4 -> v6 méglich
- SIT (Simple Internet Transfer)

= Unabhéangigkeit vom Transportmedium
(LAN, WAN, MAN)

= Datagramm Service (unreliable)
= weitgehende Autokonfiguration

Communications Seminar '95




Ziele des IPng

= Sicherheit
= Eindeutige Namensvergabe
= alle Standards via RFCs kommunizierbar
= Multicast Fahigkeit auf IP Ebene
= Erweiterbarkeit
= Mobilitat
- online bewegbar sein
- sich von mehreren Punkten anbinden kénnen
= Kontrollprotokoll (Tests, Debugging)
= Private Netzwerke

Communications Seminar 95




IP Addressierung it

= |P Adressen sind 32 bit lang
= Geteilt in 4 Byte

= Normalerweise in "dotted form" geschrieben
- Beispiel: 9.244.5.12

= Zwei logische Komponenten
- Netzwerk Adresse
- Host Adresse

= |P Adresse = <NW Adresse><Host Adresse>
= Netzwerk Adresse ist eindeutig (NIC Vergabe)
= Host Adressen werden lokal administriert

Communications Seminar '95




Class A

Class B

Class C

Class D

01

Netzwerk Klassen

8 16 24

31

0

Netzwerk Adre's,segi Host Adresse

wenige Netzwerke mit jeweils vielen Hosts

10

Netzwerk Adresse Host Adresse

110

Netzwerk Adresse Host Adresse

viele Netzwerke mit jeweils wenigen Hosts

1110

Multicast Adresse
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Netzwerk Klassen

= Alle Bit 0 und 1 ist ein Spzialfall
- Adresse mit nur 0 ==> dieser Host oder dieses NW
- Adresse mit nur 1 ==> alle Hosts oder alle NWs
= Klasse A Adressen
- 277 -2-1 Netzwerke = 125  (127.0.0.1=loopback)
- 2724 -2 Hosts jeweils = 16.777.214
= Klasse B Adressen
- 2M 4 -2 Netzwerke = 16.382
- 2™M6 -2 Hosts jeweils = 65.534
= Klasse C Adressen
- 2721 -2 Netzwerke = 2.097.150
- 28 -2 Hosts jeweils = 254

Communications Seminar 95




Stellt ein Terminal Login zu einem fernen oder lokalen Host zur Verfligung

Prozess

Client | - Server
Host | | , Host
Das TELNET Protokoll stellt eine Standardschnittstelle zur Verfligung, mittels der der

Telnet Client auf die Resourcen eines fernen Hosts so zugreifen kann, als wére er ein
lokales Terminal am Server. ~
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" Client Kontroll  Server Kontroll
Verbindung  Verbindung

FTP - erlaubt authorisierten Benutzern: | |
Anmelden an einem fernen System | :
Ferne Verzeichnisse aufzulisten
Datenaustausch zwischen lokalem und fernem

System | | | -
: Ausfihren einiger Kommandos




okale
Disk

RPC (Remote Procedure Call) ist ein API (Application Programming Interface
RPC kann TCP oder UDP als Transport Protokoll verwenden

Mount - Protokoll | |
Ferner Host und fernes Dateisystem (Einordnen in lokales Dateisystem

NFS-I/0 ‘, |
Lesen/Schreiben, transparenter Zugriff auf Files (wie lokal

Communications




_ Client | Server
"X Client Application |
OSF/Motif Toolkit | : ~ Windows Manager
X Toolkit | _ X Server
Xlib (X Library) |
$ Sockets B - Sockets ‘
TCP/IP B — SRS RSO e : @““' TCP/IP
Operating System Operating System
Display
Mouse ,
Keyboard| Benutzer
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Internet Connection

Hendrik H. Fulda
TeamQOS/2

hhf@teamos?2.de



Internet Connection

OS/2 InterNetNews NewsGoups:
comp.0s.os2.announce
comp.os.os2.advocacy
comp.os.os2.setup.”
comp.os.os2.networking.”

de.comp.0s.0s2.”

Internet Realy Chat Channel:

#0s/2

OS/2 Mailing Lists:



Internet Connection

Ntzliche (und nicht so natzliche) Dienstprogramme:

PM-Mail (pmmail11.zip)

Post Road Mailer (prm103.zip)

Neologic NetSuite (neosuiteXX.zip)

Lynn's WorkPlace FTP
Internet Relay Chat
ISDN/PM

CapiCom

CFOS/2

VoiceChat/2

Assault

(lwpftpXX.zip)
(irc2_XX.zip)
(isdnpmXX.zip)
(ccXXX.zip)
(cf2bXX.zip)
(ve2XXX.zip)

(asltXXX.zip)



Internet Connection

FTP Sites:

IBM ftp Server:
software.watson.ibom.com (CSDs, Info, etc.)
ftp.europe.ibm.com (Treiber ...)
ftp.ibm.net (WebExplorer ...)
ftp.pcco.ibm.com (CSDs, Info, ...)

OS/2 Public Domain / ShareWare ftp Server:
hobbes.nmsu.edu (1
ftp.cdrom.com (i

nic.funet.fi (1)

ftp.leo.org (/pub/comp/os/0s2)

g



Internet Connection

Places to go:

IBM WWW Seiten:
) www.ibm.com (IBM International)
' www.ibm.net (IBM Netzdienste)

www.europe.ibm.com (IBM Europa)
TeamOS/2 / OS/2 WWW Seiten:

www.teamos2.org (TeamQS/2 int.)
www.teamos2.de (TeamOS/2 Dt.)

1 Nachrichtendienste:

www.spiegel.de
www.timeinc.com

Und...

www.batmanforever.com, www.whitehose.gov
www.mtv.com, www.hotwired.com, ...



Internet Connection

Internet Dienste (Clients fur OS/2)

World Wide Web  (WebEXxplorer)
NetNews (NR/2, Neologic Netsuite, ..)
e-Mail (Ultimail/2, PM-Mail, ...)
Internet Relay Chat (IRC/2, irc_ll, gtirc)
Gopher (Gopher, Neologic Gopher)
Archie (Archie)
3270 Telnet (3270 Telnet)
5250 Telnet (5250 Telnet)

TCP/IP Suite:
telnet  (Zugriff auf entfernte Rechner, telnet)

(
rlogin -"- , rlogin)
ftp (File Transfer Protocol, fip, pmftp, ...)

titp (trivial File Transfer Protocol, tftp)

finger (Benutzerinformationen anzeigen, finger)

traceroute (tracerte.exe), ping, nslookup, rsh



Internet Connection

IBM Internet Connection:

Weltweit Einwahlknoten
>18 Einwahlknoten in Deutschland
Einwahlgeschwindigkeit 14.4 kbps / 28.8 kbps

Zugriff auf alle Internetdienste, z.B.
World Wide Web (WWW oder W3)
InternetNews (NetNews oder UseNetNews)

e-Mail (Post Office Protocol 3 Account)
IRC (Internet Relay Chat)

Abrechnung:

Grundgebihr + Stundentarif



Internet Connection

Enthalten in Warp:

Internet Access Kit
DATEX-J (Opalis)
Compuserve Information Manager

Internet Access Kit:

IBM Internet Dialer
Dial Other Internet Providers

Internet Dialer:

PPP / SLIP: TCP/IP Datenstrom zum PC
uber asyrnchone Wahlleitung

PPP: Point to Point Protocol
SLIP: Serial Line Internet Protocol



— — — — 1BM Deutschland Informationssysteme GmbH

Personal Software Marketing

IBM INTERNET CONNECTION SERVICES

IBM Global Network bietet fiir die aktuelle, Internet geeignete
08S/2 Version (OS/2 Warp Version 3) die IBM Internet Connnection
Services an. Die IBM Internet Connection Services sind weltweite
Dienste, die in jedem Land, in dem IBM Global Network angeboten
werden, zuginglich sind. Sie bieten einen vollstindigen Internet
Zugang. Die notwendige Software, das IBM Internet Access Kit
(IAK), ist im BonusPak von OS/2 Warp Version 3 enthalten.

Schwerpunkte o Uneingeschrankter Zugang zum Internet
o Anwendungsdienste, die einfach die informationsquellen des
Internet zugénglich machen.
o Software fiir E-Mail, Gopher, FTP, Telnet, WWW,
Informationsbdrsen usw.
o Kundenunterstiitzung durch die 1BM, um die Nutzung des Internet zu

erleichtern

Beschreibung Die IBM Internet Connection Service verkniipfen wirksam Software und
Netzdienstieistungen fiir den Zugang zum Internet. Hierbei werden alle Standard -
Internet - Funktionen, als auch die neuen 'Hypermedia’ Dienstleistungen zur
Verfiigung gestellt, die einen interaktiven Zugang zu Text-, Bild- und Sprachdaten
{iber eine Schittstelle gestatten.
Die IBM Internet Connection Services umfassen folgende Dienste:
o Zugangsdienste: Wahlzugange, Sicherheit und
Verbindungsmoglichkeiten
o Anwendungsdienste: Navigations- und
Anwendungstest-Hilfen
o Unterstiitzende Dienste: Betreuung und Hilfen beim
Umgang mit dem Service
Diese Services wurden zur besseren Interaktion mit Internet entwickelt. Sie
vertingern die Komplexitat im Internet-Umfeld.
Zugangsdienste DER DIREKTE INTERNET ZUGANG erweitert die derzeitigen Méglichkeiten

von Festleitungs- und Wahlleitungs-Diensten zu umfassenden
AnschluBméglichkeiten eines TCP/IP Knotens

DIE ZUGANGSSICHERUNG erméglicht dem Benutzer ein sicheres Arbeiten in
seinem Unternehmensumfeld. Dabei behalt er die Kontrolle {iber den Zugang zu
den Internet-Informationsquetlen weiter in seiner Hand

DER GLOBALE ZUGANG erweitert die Moglichkeiten zur Teilnahme an
Internet-Diensten (ber das IBM Global Network mit seinen weltweiten
Schwestergesellschaften und Joint Ventures.

DIE ZUGANGSKNOTEN erlauben dem Benutzer tber weltwaeit verfligbare
Gateways die Internet Nutzung

Anwendungsdienste TCP/IP PROTOKOLL UNTERSTUTZUNG wie TELNET, File Transfer Protocol
(FTP), Simple Mail Transfer Protocol (SMTP), POP3, WHOIS, PING und weitere
TCP/IP Anwendungen

NEUIGKEITEN UBER DAS NETZ stehen dem IBM Kunden in speziell
entwickelten Nachrichtenbérsen zur Verfiigung. Er hat die Méglichkeit, an
Diskussionsrunden teilzunehmen

NAVIGATIONSMITTEL erleichtern dem Benutzer den Umgang mit dem Netz
durch Anwendungen zur Auffindung von Information im Internet, wie Gopher,
Archie und World Wide Web (WWW)

Betriebssysteme - IBM Internet Gonnection Services Stand 1.8.95



Unterstiitzungsdienste

DIE KUNDENBETREUUNG hilft den IBM Kunden bei Fragen zum Internet, als
auch bei Fragen zu Zugang, Navigation, Einrichtung und zur Verwendung
anderer IBM Global Network Services im Zusammenhang mit Internet Diensten

DIE SERVER-UNTERSTUTZUNG bietet ein Informationsumfeld fiir Benutzer
der Internet Connection Services, die Internet Server Techniken wie FTP, Gopher
und WWW einsetzen.

DER DOMAIN-NAMENSDIENST fiihrt die erforderlichen Funktionen fiir die
priméren und sekundéren Domain-Namens-Server des Kunden aus.

Registrierung

Das OS/2 WARP enthélt in seinem Bonuspaket ein Internet Access Kit. In ihm
sind die Rufnummern zur elektronischen Registriereinrichtung gespeichert. Nach
Ankicken des entsprechenden Symbols, wird von der Anwendung eine
Wihlverbindung zu einem Registrierungs-Server aufgebaut. Bei der Registrierung
wird zur Aufrechterhaltung des Kontaktes mit dem Kunden nach Namen, Adresse
und nach seinen Kreditkartendaten gefragt. Danach werden ihm eine
Benutzernummer, eine E-Mail Adresse und ein Kennwort zugeordnet. Unmittelbar
danach kann er den nichsten 1BM Zugangsknoten anwahlen, um zum Internet zu
gelangen. Die Rufnummern der vorhandenen Zugangsknoten werden im OS/2
WARP in der Anwendung ‘Internet Dialer’ bereitgestelit. Der Benutzer wahit
daraus die fiir ihn glinstigste Rufnummer aus.

Preise

Die Service-Preise bekommt der Kunde wahrend des Registrierungsprozesses
auf seinem Bildschirm angezeigt. Fir Testzwecke sind die ersten 3 Stunden
kostenlos.

Der Preis (Preisstand 1.8.95, zuztiglich MwSt.) besteht aus

- einer einmaligen AnschluBgebiihr von 60,--DM (bei Anmeldung bis 31.12.95
wird diese nicht erhoben)

- einer monatlichen Gebiihr von 26,--DM, bei 3 Stunden freier Nutzungszeit
oder
einer monatlichen Gebiihr von 52,-- DM, bei 30 Stunden freier Nutzungzeit

- einer zusatzlichen Gebiihr von 7,--DM, fiir jede Stunde, die (iber die
monatlichen 3 Stunden bzw. 30 Stunden hinausgeht

Abrechnung

Die Abrechnung erfolgt in nationaler Wahrung.

Zusammen mit den nationalen Steuern bekommen alle Kunden in den Landern
auBerhalb der USA ihr Kreditkartenkonto mit der fiir sie zutreffenden Forderung
belastet.

Leistungsmerkmale

- World Wide Web (WWW oder W3) Browser

- Gopher

-FTP

- Telnet

- E-Mail (Ultimedia Mail/2 'Lite’)

- NewsReader/2

- SLIP Dialer

- alle gangigen TCP-Kommandos (ping, finger, whois, ftp, telnet, etc.)
- Online Software Update Tool

- IBM Internet Registrierung / Customer Support online

Hardwarevoraussetzungen

« |BM Personal Computer oder kompatible
+ Hayes-kompatibles Modem

Softwarevoraussetzungen

+ 0S/2 Warp Version 3

Sprachen

« Englisch

Unterstiitzung

« HelpDesk: 0130-821141 ( Montag bis Freitag zwischen 9:00 bis 24:00 Uhr)

Netzdienste

Der Zugang zum Internet wird durch IBM Global Network zur Verfiigung gestellt.
Auskiinfte tiber Telefon 0130-829440

Betrigsbssysteme - IBM Internet Connection Services

Stand: 1.8.95
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In folgenden Stddten sind zur Zeit Internet Einwdhlknoten
von IBM Global Network verfiigbar:

Berlin

030-7231021 Germany
0351-4903571 Germany Dresden
0211-432155 Germany Duesseldorf

07034-30705 Germany Ehningen
0361-6442450 Germany Erfurt

069-6668542 Germany Frankfurt
0761-2020932 Germany Freiburg

040-6301861 Germany Hamburg
0~11-9524744 Germany Hannover
v 11-9608340 Germany Leipzig

089-334781 Germany Muenchen
0911-813043 Germany Niirnberg
0381-4004800 Germany Rostock
0681-31362 Germany Saarbriicken
0711-7800264 Germany Stuttgart

Folgende Preisstruktur fiir IBM Global Network Internet Zugang
ist ab 1.8.1995 qiiltig:

Die Service-Preise bekommt der Kunde wdhrend des Registrierungsprozesses
auf seinem Bildschirm angezeigt. Fiir Testzwecke sind die ersten
3 Stunden kostenlos.

Der Preis (Preisstand 1.8.95, zuziiglich MwSt.) besteht aus

einer einmaligen Anschlufigebiihr von 60,--DM (bei Anmeldung- bis
31.12.95 wird diese nicht erhoben)
}iner monatlichen Gebiihr von 26,--DM, bei 3 Stunden freier Nutzungs-—

zeit oder

einer monatlichen Gebiihr von 52,-—- DM, bei 30 Stunden freier
Nutzungszeit

einer zusdtzlichen Gebiihr von 7,--DM, fiir jede Stunde, die iiber die
monatlichen 3 Stunden bzw. 30 Stunden hinausgeht
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SAN MARINO SM SMR 674

SAO TOME AND PRINCIPE ST STP 678
.“aUDI ARABIA SA SAU 682

NEGAL SN SEN 686
SEYCHELLES ScC SYC 690
SIERRA LEONE SL SLE 694
SINGAPORE SG SGP 702
SLOVAKIA (Slovak Republic) SK SVK 703
SLOVENIA ST SVN 705
SOLOMON ISLANDS SB SLB 090
SOMALIA SO SOM 706
SOUTH AFRICA ZA ZAF 710
SOUTH GEORGIA AND THE SOUTH SANDWICH ISLANDS GS SGS 239
SPAIN ES ESP 724
SRI LANKA LK LKA 144
ST. HELENA SH SHN 654
ST. PIERRE AND MIQUELON PM SPM 666
SUDAN SD SDN 736
SURINAME SR SUR 740
SVALBARD AND JAN MAYEN ISLANDS SJ SJIM 744
SWAZILAND SZ SWZ 748
SWEDEN SE SWE 752

ITZERLAND CH CHE 756
SYRIAN ARAB REPUBLIC SY SYR 760
TAIWAN, PROVINCE OF CHINA TW TWN 158
TAJIKISTAN TJ TJIK 762
TANZANIA, UNITED REPUBLIC OF TZ TZA 834
THAILAND TH THA 764
TOGO TG TGO 768
TOKELAU TK TKL 772
TONGA TO TON 776
TRINIDAD AND TOBAGO TT TTO 780
TUNISIA TN TUN 788
TURKEY TR TUR 792
TURKMENISTAN T™ TKM 795
TURKS AND CAICOS ISLANDS TC TCA 796
TUVALU v TUV 798
UGANDA UG UGA 800
UKRAINE UA UKR 804
UNITED ARAB EMIRATES AE ARE 784
UNITED KINGDOM GB GBR 826
" WITED STATES Us USA 840
.«4ITED STATES MINOR OUTLYING ISLANDS UM UMI 581
URUGUAY 16)'% URY 858
UZBEKISTAN Uz UZB 860
VANUATU vu vUT 548
VATICAN CITY STATE (HOLY SEE) VA VAT 336
VENEZUELA VE VEN 862
VIET NAM VN VNM 704
VIRGIN ISLANDS (BRITISH) VG VGB 092
VIRGIN ISLANDS (U.S.) VI VIR 850
WALLIS AND FUTUNA ISLANDS WF WLF 876
WESTERN SAHARA EH ESH 732
YEMEN YE YEM 887
YUGOSLAVIA YU YUG 891
ZAIRE ZR ZAR 180
ZAMBIA ZM ZMB 894
ZIMBABWE 7W ZWE 716

)

/st of changes applied, as specified in registration newsletters:

Newsletter III-1, 1989-12-5:
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/ LAN Systems Management Platform

NetView for OS/2

Change 0S/2 Workgroup
Configuration

Operation

Performance

Problem

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV201



—~ QUESTIONS, QUESTIONS! -

e What hardware/software is installed?

e Where is it?

e Who's using what and how is it being used?

e When do you need more disk space/memory?
e How do | proactively manage my network?

e Can | reduce support staff through automation?
e Are my servers at capacity?

e How can | utilize my budget and resources more
effectively?

IBM Networking Copyright 1994 Intemnational Business Machines Corporation. PC1JE/NV202



_~  What is NetView for 0S/2~r

» The follow on product to LAN NetView

» A SNMP Management Platform
- 0OS/2 based
- provides built in Management Tools

- provides management for any device with an
SNMP Agent |

» Centered on a Manager/Agent Relationship

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV203



// ~What is Net\ﬁe_w for OS/2 7

» A Management System for
- administering
- controlling and

- monitoring devices that make up
heterogeneous multivendor LANs and WANs

» A platform which allows users to write their own
Management Applications

- SNMP API's
- Management Desk API's

IBM Networking Copyright 1994 Intemational Business Machines Corporation. PC1JE/NV204



~~  NetView for US/2 Overview

IBM LAN Requester Apple Maclntosfj

NetBIO
IPX

NetBIOS

Novell
. Requeste
b ..... - A Server
IBM DOS/Windows
LAN Server
NetView S/~
Managing Syste
AIX Machine
TCP/IP HUB
IBM IBM LAN Requester IBM IBM LAN Requester
LAN Server LAN Server

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JEINV205



_~ rieterogeneous Management

NetView for MVSEEETTL

o

P S

R
NetView for 0S/2

NetView for AIX

IP devices SNMP devices

| 1 |
Bridgel

Router
SNMP device

Non-SNMP devices

ode Bridgq

. Variety of devices/protocols
. Variety of Management methods
- How to manage?

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV206
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~lanager/Agent Relationship

» Manager
- Has a user interface (Admin)
- Executes Management Applications
- Gets information from Agent systems
- Issues commands to Agent systems
- May also be an Agent

- May send information to Higher-Level Mgt
- NetView for AIX or Other SNMP Mgr
NetView for MVS

L

—

Network
Transport

» Agent A
. . K ent
- Collects information about \ g .
itself via Agent(s) T,
- Keeps information in a Management \

Information Base (MIB)

- Provides information to managing
system

- Takes actions as directed from the
managing system

___(Policies, scheduled events)

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV207




e

-NetView for uS/_g__ Overview

i Management Desk
Host NetView AN F _au, t P erfo_r mance
(NetView for MVS) Applications Applications
~I| Configuration SNMP /Operatio
g Applications Host Connect

VENDOR APPLICATIONS

NetView for OS/2

Other SNM
Management Platform
- NetView for AlX
-~ HP OpenView
~ gfc.

Graphical User Interface

Supports Industry Standard SNMP APIs

SNMP Agents (OS/2 2.x, LS, LR)

LMU Agents (OS/2 1.3, DOS, Windows 3.1,
Novell NetWare Servers/Req 3.11+, Maclntosh

{ 0S/2

V4 N
SNMP Agents
Agentis for OS/2,
LAN Server
LAN Requester

L N

LMU Agents
0S8/2 1.3
DOS, DOS/Windows
Novell Server/Req
Apple Macintosh

IBM Networking

Copyright 1994 Intemational Business Machines Corporation.

PC1JE/NV208



~  NetView for IS/2 Features

= Auto Discovery & display @ = SNMP Applications/Tools
of resources MIB Browsing
Customizable views MIB Application Builder
MIB Loader |
= Dynamic Status updates Data Collector
= Built-in Management Tools = File Transfer & File Monitoring
Fault, Config, Performance,
Grapher = Asset Inventory
« Automation = Alert Connectivity to
NetView for MVS
= Multiprotocol Transport (SNMP) |
TCP/IP, NetBIOS, IPX = ONE PACKAGE!!!!
SNA (w/AnyNet) All Applications/Tools included
LMU Included

SNMP Agents included

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JENV209




Management Desk -

CODEBUST M5961 35A

NWSERV1 NE'IWoERVZ

All Discovered Systems

Customized Management Collection

of LAN Servers located in Raleigh

A74SERVER

- CONSISTENT END-USER INTERFACE

. CUA 91 COMPLIANT

« BASED ON THE WORKPLACE SHELL
« APPLICATION INTEGRATION
« CUSTOMIZABLE VIEWS (Management Collections)

Detailed View

_Of ABBSERVER

NETBIOS
A86SERVER

A86SERVER.RALEIGH.IBM.COM

iBM Networking

Copyright 1994 International Business Machines Corporation.

PC1JE/NV210



// -Performance Managemen
'

Data COIIector Host name or address [9.67.98.200 l
. ] ction mode [Store, check thresholds [+
.« POLICY-BASED PERFORMANCE MANAGEMENf " ==
. DETAILED PERFORMANCE METRICS Ream<=lfs___Jiopercent
(USing LS’ LR’ OS/2 AgentS) Threshold action | |
« THRESHOLD MONITORING Ream action. | i |
. GRAPHING--BOTH REAL TIME AND FROM

STORED DATA

« SUPPORT FOR ANY SNMP AGENTS,
(E. G. 0S/2, WINDOWS NT, ROUTERS, HUBS.)

« REMOTE UNATTENDED SUPPORT
Scenario
« Watch CPU Utilization (>80%)

« When CPU threshold hit
1) Set off Music Alarm
2) Page Administrator
3) NET STOP SERVER (?)

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV211




_~  Fault Management -

Event Display / Event Automation

NetView for OS5/2 manages network
resources by collecting and
filtering events.

Error Log

NetView for AIX [ -

Managing System

o Receives hardware and software fault
notifications via TRAPS

o Event Display: Creation, Display,Logging
of TRAPS

o Automation : based on TRAP type (OID)
o Forwarding of TRAPS:

Y

NetView for MVS

. (&2 Agents
Net V’_ ew for OS/2 DOS+ Windows Agents SNAP
NetView for AlX or any SNMP Manager NetWare / GEM Agents Agents

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV212



_~  0S5/2Sysem Policy -

Configuration Management

Monitors and manages hardware
and software workstation resources.

e Collects hardware and software inventory data
o Monitors selected workstation files

e Scheduling:
-Will run programs ,commands, procedures
- File Transfer
- VPD data collect

, _ . MANAGING
o All above items scheduled or run immediately SYSTEM

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV213



/ -Alert and Trap Forwarding

NetView Host Connection SNA Host
TCP/IP Host

NetView for OS5/2 allows a
NetView operator to recejve
notifications from NetView for OS/2.

Managing System

SNMP Agents

NetView for AIX
NetView for OS/2

e Transforms SNMP Traps into SNA alerts
e Forwards Traps to another SNMP manager

o Receives RUNCMDs from NetView host
(CM/2 , ROPS required)

e Receives REXEC commands from TCF/IP host | |
o Enables NetView automation of SNMP TRAPS ,/%~\ NetWare/

0S/2 Adent OEM Agents
o Allows a hierachy of management systems DOS Agentss
DOS+Windows Agents

IBM Networking Copyright 1994 Intemational Business Machines Corporation. PC1JE/NV214



—~ NetView for 0S:2 - SNMP Agents

| SNMP Daemon  SIA Sub-Agent

:ﬁ Standard SNMP Agent (object) SIA (System Information Agent) - Sub-Agent
MIB Il Sys Object Host Resource MIB, System Monitor/6000 MIB

0OS/2 Performance Metrics
(CPU Utilization, efc)

) LAN Server Sub-Agent  LAN Requester Sub-Agent
Operation State Operation State
LAN INI file LAN INI file
# logons, LAN Server metrics Version level, LR info

NetView for OS5/2 SNMP Agents
- All Sub-Agents generate TRAPS
- Agents can be monitored by any SNMP Manager
- Robust set of management objects for OS/2 Resources
e Vendor SNMP Agents
- Support is based on SNMP agent capability
- Novell NetWare (SNMP Agent - TRAPS)

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV215



e ~-Non-SNMP Agent Support

LMU Managed

LMU Managed
NetView for 0S/2 0S/2 1.3, 2.x IBM LAN Server/Req

LMU Managed
=\ NeitWare File Server/Req
osemu W,/ =
MANAGING SYSTE.
LMU MIB
LMU Managed

DOS

LM aged IMUMaE
Apple Maclnstosh DOS/Windows

= Agents above are from LAN NetView Management Ultilities, provided
with NetView for OS/2

= Managed System Support for DOS 5.0+, Windows Clients
= Minimal RAM/DASD Requirements

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV216



_~  rletView for C3/2 Positioning

NetView for O5/2 vs NetView for AlX vs NetView for Windows

- Operating System

- What can it Manage? (Device Specific Applications)
- How many can it manage? (Performance)

- Manager to Client Communications (Protocols)

NetView for O5/2 vs NetFinity

- Platform versus Element Management System

NetView for OS/2 vs DCAF

- Platform versus Application / Utility
- Remote Commands versus Remote Control

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JENV217



// ~etView for G5/2 Information

Announce Date
September 13, 1994

General Availability
November, 1994

Licensing
1 License per Managing System
Agents at NO ADDITIONAL charge

Includes LMU for Agent Support

For More Information
See your IBM representative, Dealer, or Service Provider
More info and materials to be on MKTTOOLS

- Flyers,Brochures, Storyboard, White papers
- NetView Association Members

IBM Networking Copyright 1994 Intemational Business Machines Corporation. PC1JE/NV218



- =~ -
P Summary

IBM NetView for OS/2 Provides:

— A single Focal Point for LAN-Based Systems
Management.. for the Server and Desktop

Single Piece of Glass
- for IBM, Novell NetWare, IP Nodes

IBM Systems Management Solutions:
— Making it Easier to Install and Maintain your
LANSs , Workstations , and Servers

— Making Client/Server Computing a Reality with
State-of-the-art Management Systems

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV219



—~ TRADEMARKS -

The following trademarked products are
referenced in this presentation:

IBM Trademarks NON-IBM Trademarks

IBM PS/2 (r) DOS Windows

MVS Presentation Manager Novell NetWare

NetView (r) SNA Hewlett Packard OpenView

0S/2 (r) NETBIOS Open Software Foundation

OSF DME

OS/2ES (r) SystemView X/OPEN

AlX NetView for AlX ProTools | Protilizer
2 ‘~ati XCELLENET XRAM
Systems Application 4

SAA /\;?Ishitecturgp Cheyenne Systems  ARCServ

SQL SYTRON SYTOS+

MICROCOM LANIlord

(r) Indicates Registered Trademark

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV220



/ - SNMP Inm@a tipn

Additional Charts

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV221



Sinnple Network Management |
Protocol

m Provides Centralized Network Management
m Designed to be Simple to Implement

= Has expanded to manage systems

= Statistics and Alarms

m Device Control (Vendor extensions)

= Broadly supported standard

= Industry Standard for Open Management Platform

IEM Networking Copyright 1994 Intemational Business Machines Corporation. PC1JE/NV222



P SNMP Terminology

= Network Element - equipment in a network

= Client or Agent - Software in a network element
that responds to SNMP

= Management Station or Management Platform -
computer with software that generates requests to SNMP Agent

= Trap - Unsolicited message from Agent to Manager

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV223



_~ ~ SNMP Terminology

SNMP Agent

*
SNMP Agent SNMP Agent

o=
o

e ==
SNMP Agent

SNMP Agent

IBM Networking Copyright 1994 Intemational Business Machines Corporation. PC1JE/NV224



~  oNMP Manager/Agent Roles

SNMP Manager
Maintains centralized information
Executes management applications that monitor/control Agents
- Retrieves information from Agents
- May alter Agent information
SNMP Agent
« Maintains node information
« Defined in a Management Information Base
. Types of Information
- Descriptive information (owner/contact)
- System Performance
- Software Installed
- Software Running
- Network Information
« Sends data to SNMP Manager
- Solicited information
- Unsolicited information (traps)

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV225



/ - MIB Naming Hierarchy

o TOP
T
CCITT SO JOINT-ISO-CCITT
0 | 3
ST~ REG ' — MEMBER  ORG
AUTHORITY ~ BODY )
DOD
1
INTERNET ,
1 ’/GW’////////L// T
> MGMT EXPERIMENTA PRIVATE
DIRECTORY 3
1
1 MIB- 2 ENTE!LPRISES

RESERVED PROTEON I

iBM Networking Copyright 1994 Intemational Business Machines Corporation. PC1JE/NV226



P SNMP Messagei

GET REQUEST - return current value of a MIB variable
GET NEXT REQUEST - return next MIB variable
SET REQUEST - change value of a MIB variable
GET RESPONSE - Agent response to GET, GETNEXT, or SET
TRAP - from Agent in response to status change

0 - Coldstart

1 - Warmstart

2 - Linkdown

3 - Linkup

4 - Authentication Failure

5 - Neighbor Loss

6 - Vendor/Enterprise Specific

IBM Networking Copyright 1994 International Business Machines Corporation. PC1JE/NV227



5 ~ ~ SNMP Swructure

SNMP Agent
Network
Management -
Applications

=¥
SNMP Agent
SNMP Agent
Network
Management
Agent
SNMP gent [ Sensdf Contro|
Objectg

IBM Networking Copyright 1994 Intemational Business Machines Corporation. . PC1JE/NV228
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- / " Syste=1s Management Auf-abenstellungen

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



0872 "ystems Managemer " Lsungen

LAN Netzwerk Manager/2 LAN Server

Netview for OS/2
v LAN Netview Management Utilities/2

ADSM
Netview for Windows Netfinity
Netdoor/2
System Performance Monitor/2
iIFOR/LS

iew Network Planner/2
Netview Networ Dataglance/2

DCAF

Netview Distribution Manager for

Netview Distribution Manager/2 Netware

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



. Systemview ror US/Z - |
,/ Von a<r Workgroup zur Un<ernehmenslésung -

| systemView for 0S/2
« Intelbasierende LAN's

- Logischer LAN Verbund

Workgroup . Workgroup Server

environment

ystemView for AIX

Enterprise

: « Workgroup Teil des Unternehmen
environment

. Zentralisiertes Management
s Anbindungsmaoglichkeiten

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



Network WS HW and SW

Discovery %SVL; \;zz and

Remote
WS Control

Performance

Scheduling

Alert
Management

e ‘ License System
S are i Securit "
oftware App Sharing y Management Profile
Distribution
IBM Open Systems Center LAN Network und Systems Management T. Ehmann



| / Integr tion heutiger Produ’ fe |

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



/ Unter: *ltztes Umfeld

. Management Server:

v 0S/2 Warp (Warp Server) SystemView for 0S/2
Management Server /

« Administrator Konsole: Administrator Konsole

v 0S/2 Warp

« Clients:

v 0S/22.1 ++
v DOS/Windows 3.1 ++

. Unterstlizte Plattformen:

+ 0S/2
v Netware

« LAN Protokolle:
+ Netbios, IPX, TCP/IP, Async

SystemView for OS/2 Clients

Active Clients

. Datenbanken: PAssive Clients

v Flat DB
v Optional DB/2 oder Lotus Notes (Export Funktionen)

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



e " Syste: "View LAN for OS/2 "Yarp Funktionen

Automatische Netzwerkerkennung der Workstations

v Discovery Uber LAN Protokolle
v Einteilung in logische Gruppen ('Keywords')

HW & SW Discovery und Inventarisierung
v System Information Tool (HW / SW Konfigurationsinformationen)
v Software Inventarisierung (erweiterbare Standardliste + Syslevel)

v Sicherung in ASCII Datei
v Export in DB2/2 oder Lotus Notes Datenbank

IBM Open Systems Center LAN Network und Systems Management

T. Ehmann



7 " Syste Wiew LAN for OS/2 " Yarp Funktionen

Workstation Monitioring

v Prozess Manager
+ Sytem Monitor (Uberwachung von Systemfunktionen)

- Schwellwertiberwachung
-~ Graphische Auswertung (Auswahl der Anzeigeform)

~ Konfigurierbare Monitorfunktionen

- Alertgenerierung
Dateiii 0(\}\
- Dateiliberwachung \\“e«\
- Export der Daten in Datenbank \(\,0(\5"
ye®
Qo
\©
. SW&
oy Virtual Memory © Fitg Print Jobs Queued
ked Wer® c DASD a
v o¢C 400 us'aStung
4(,‘3./ .
ECC Memory St Interrupt Raten  rcp/IP Interfac
g

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



e " Syste WView LAN for OS/2 _Yarp Funktionen

Remote Workstation Control

v Kontrollilbernahme der Remote Workstation

- Aktiver und Monitormodus

- One-to many Funktionalitat

- Unabhédngig vom Bildschirmtreiber

- Hot Key Funktionen

- Gateway Funktionalitéat

v Screen View Service

v Remote Session Service

v File Transfer

v Remote Reboot & Shutdown

v System Partition Access for PS/2 Maschinen

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



P ~ Syste View LAN for OS/2 Yarp Funktionen

Scheduling

v Zeitsteuerung fir Einzelsysteme, selektive Systeme oder Gruppen
v Zeitgesteuertes Ausfiihren aller Funktionen
v Logs in Datei, Datenbank oder Drucker

Alert Manager

v Ausflihren des Alerts lokal oder zentral (oder beides)

v Umwandeln des Alerts in eine Datei

v Popup Windows

v Weiterleiten (Alertforwarding) an andere Station

v Umwandeln in SNMP Trap und Forwarding an SNMP Manager

v Ausflihren eines Programms
v Pager aktivieren

+ Detalillierte Alertdefinition und Zuordnung (Alert Types)

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



7 ~ Syste 1View LAN for OS/2 "Varp Funktionen

Softwareverteilung und Vorbereitung

v Portierung NDM/6000 Code
v Verteilung auch an NDM/6000 und NDM/Netware Agenten

v Verteilung nach CID oder generischem Prinzip
v Unterstiitzung DISKCAMERA Funktion
v Installation von Betriebssystem- und Anwendungssoftware

v Diverse Kontrollfunktionen (Install, Uninstall, Remove, Accept, ..)
v Pre- und Postprozeduren flr Kontrollfunktionen
v Unterschiedliche Zielbereiche (Service Area, Active Area, ..)

v Schnittstelle zu Inventarisierungsfunktion von System View LAN for OS/2 Warp

v PUSH & PULL Konzept
v Graphische Benutzerschnittstelle zum Aufbereiten von Responsefiles und Change Files

v Erstellen von logischen SW Profilen

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



7 ~ Syste 1View LAN for OS/2 "Varp Funktionen

Security

v Zugangsbeschrankung tber Userid / Password
v Mehrere Zugangsprofile (Zugang zu untersch. Services) méglich
v Incoming / Outgoing UserID / Password Kombinationen

System Profile

v Einabemdglichkeit flr verschiedene Informationen
v Eingabe in Notebook Format

v Erganzung zu System Information Tool und Inventurdaten
v Auswertung in ASCII Datei oder Export in Datenbank

Application Sharing

v Gegenseitiges Bereitstellen von Daten und Anwendungen

IBM Open Systems Center LAN Network und Systems Management T.Ehmann



P ~ Syste 1View LAN for OS/2 "Varp Funktionen _

Lizenzmanagement

v Technologie von Gradient Technologies
v Anwendungen missen 'enabled’ sein (Liicense Use Toolkit for 0S/2)

v IBM Produkte ab '96 'enabled’
v Anwender liefert "Schllissel’ mit der SW aus (Registration Certificate File)

- Ablaufdauer
- Anzahl Workstations, die zugreifen diirfen

- evtl. Begrenzung auf spezielle Workstations (TargetKeys)

v Ermdglicht Lizenzkontrolle (Auswertungen) und Anzeige der aktuell benutzten Lizenzen

v Automatische Vergabe von Lizenzen im Netz (Automatische Angebote bei freien Lizenzen)

v Lizenzserver (Verbund in Network Computing Systems Zellen)

v Lizenzserverkommunikation Gber Remote Procedure Calls

v Ausflhrliche Reports (Lizenzanforderungen, Lizenzablehnungen, usw. )

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



/ Syste 1View LAN for OS/2 “Varp Funktionen _

N\a“lé\s
e Fallv’®
£ cedict™ Serial ¢
Ce Me % Onhection Contro)
m
O[], S@
™~On Epyre, Detec

\!
emen

RAID Manad DMI Browser

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



" Eingli

erung in Gesamtkc_i1zept -

SystemView for MVS

SystemView for AIX

Enterprise
environment

System View for OS/400

SystemView for OS/2

NetWare

Workgroup
environmen

Windows
0S/2

Warp



d - Syste~1View LAN for OS/2 *Yarp Zusammenfas ing

Integrierte Tools fiir Workgroup Management

Einfaches und aufgabenbezogenes graphisches Benutzerinterface

Kostenglinstige Losung

Workgroup
Management

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



e ~ Syste_1View for OS/2 Ente._rise

« SNMP Management
. Framework Netview for Windows und Netview for OS/2

- Management siamtlicher SNMP Devices (Hubs, Router, Switsches, ...)
. Zusatzliche Funktionalitidt (Datensicherung, Netzwerkanalyse, DB-Mgmt., Printmgmt., ...)

+ Objektorientierter Framework
» Anlehnung an System View for AIX (volistandig Disziplineorientiert)

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



Operations

Business

Problem Performance

IBM Open Systems Center LAN Network und Systems Management T. Ehmann



SystemView LAN for 0S/2
Warp

Workshop

Paul Oechsle

SM System- Netzmanagement
Ehningen
POCHS at STUTVM3
DEIBMF3X at IBMMAIL

Sept 1995

SystemView LAN for OS/2 Warp




IBM SystemView for OS/2
An Overview

SystemView 010

it 7 s ,/f‘\



IBM SystemView for OS/2 - Agenda

= What is IBM SystemView

- IBM SystemView Product Benefits

- IBM SystemView Product Roll-out
= IBM SystemView for OS/2

- From the Workgroup to the Enterprise
= SystemView for OS/2 Workgroup

- Functional content

- Supported environment

- Trends and Directions

SystemView 020



What is IBM SystemView

Integrated N
Multi-Vendor
Applications

Integrated Common,

End-User Shared
Presentation Data
Workplace

Managed-
Heterogeneous -
Resources

SystemView 030
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ts bbject technologies
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N

SystemView for OS/2: from the Workgroup to the Enterprise

—

| SystemView for 0S/2 _.
For Intel based LLANs and interconnected LANS:
a single SystemView for OS/2 Management
Server handles the workgroup.

Workgroup
environment gg

SystemView for 0S/400
SystemView for AIX

=

When the workgroup is part of an enterprise
it is needed to centralize the management of

the workgroup needs.

It will be possible to connect SystemView for
OS/2 with SystemView for MVS, for OS/400,
for AIX.

~

Enterprise
environment

SystemView f;
0S/2

SystemView 070
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= Network Workstation Discovery

Automatic discovery of network workstations.

= Workstation HW and SW Discovery
and Inventory

Discover and collect workstation HW

and SW information on a network,

on the base of a standard part list

and known application software list. ~_

AN

SystemView 090




1

= Scheduling

Allows the manager to schedule activities on
single systems, multiple systems or groups of

systems.

= Alert Manager

Allows alerts to be processed locally on the workstatio
where the alert was generated or centrally at the manag
Possible actions can be to run a script, log the alert, poj
a message, convert the alert to an SNMP trap or forwa

alert to another system.

SystemView 110




= Security
Allows each remote workstation "service
to be individually controlled by a userid and

password.

« License Management

Ensure compliance with software -
licensing agreement.

« System Profile

Allows administrative information, such

as name of workstation user, phone ~.
number, dept, etc.., to be entered for

each workstation on the network.

SystemView 130
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- D

R N R

Trends and directions

= Improve Operations Management with the addiction of Backup/Recovery capabi
= Improve Business Management with the addiction of Virus Detection capability.
= Management Server on Warp for PPC.

= Administrator Console support:
- Windows
- Windows 3.1.1 (for Workgroup) -

« Agents support:
- NetWare
- NT on PPC
- NT on Intel
- Windows 95
- AIX
- Unix RN
- Mac
- DOS.

SystemView 190



Backup Foils

SystemView 160
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Server

Einflihrung in
IBM OS/2 Warp Connect

IBM OS/2 Warp Server
und Eagle Server Suites

Connect

Die Herausforderung

» Konsument Zulieferer

¥y 4N

» Vertrieb

- » Entscheidungs-
» Produktion trager
mp Verbindungen herstellen zu jedermann
- zu jedem Client, jedem Server, jedes Netzwerk
up Alles integrieren (kein doppelter Datenhaushalt)

mp Alles verwalten (Systems-/ Network Management)



0S/2 LAN Server: Schnellstwachsende Server Plattform

0S/2 LAN Server Marktverbreitung

Prozent
16

1993 1994 1Q 1995
Qualle: IDC
Q%.v’"}éc
{}‘- i #{ﬁg ” .
S;%ﬁ:? IBM 0S/2 LAN Server 1994 Marktverbreitung
1994 Quarterly NOS
Shipments - IDC

J Fuli Year Full Year

APB2__ Novell 585 Nowisre  sgs A b
g - 54

16887 (53.6) R — Novell 58.1% 56.3%
’ (51.9) (49.6) NetWare
. 1BM 6.5% 0.1%

iy 1.3 LAN Server
| 71 ///9/ Microsaft 4T% 54%

- » NT Se

154 "B LAN sewets 3 {8 LAN Mgr

i — . 54
5.2 51  Microsoft NT Server
| ** Warp Connect will start contributing
to overall NOS matket share (Peer)
T T T T in 1995

° Percentage in parentheses for Novell

indicate NOS share net of Personal
NetWare (Peer) shipments

hs—e
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OS/2: Market Leading Application Server Strategy

First Quarter 1995 Market Share
Server Licenses Shipped

0S/2 & 0S/2
LAN Server NT WFW  NetWare Unix
File & Print 14% 8% 9% 45% n/a
NOS
Application 25% 19% n/a 23% 34%
Servers
Total Servers 18% 12% 5% 37% 12%

Source: IDC

p <, 74 f .
C/Ox{% bl /(QO;KM =S @uven QJN%? o/

Shift to the Application Server Environment

1999

Application Server
: 59%

1993

Application Server
. 44%

File & Print

56% Compound Growth Rate 'I & Print
File & Print 11% vl
Application Server 33%
Source: IDC
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g’?ﬁ%\?ﬁ? Server Applications (Units)

IDC January, 1995
Server (LAN) Market Analysis

1994 1998
File / Print 1,012 1720
Database 218 ' 758
E-Mail 165 449
Communications 125 401
Workgroup ' a3 305
Fax 24 51
Other 40 90

OS/2: Market Leading Application Server Solution

OS/2 Server Year End 1994 Application [nstall Base

= 600,000 Server installations

= OS/2: 17.6% market share

= NT Server: 7.5% market share

Source: IDC




LAN Server Evolution

Warp Server
+ Interoperability between Versions LS 4.0

LS 3.0

Cross Platform Interoperability

> Scaleable from workgroups to enterprises
» Wide applications support

» Single client access to them all
» Rich interoperability

» Open industry standards

» Investment protection

LAN Server /.. /i<
-~ for VM/, MVS

Grdmin
and VSE G

“LAN Server/400
wh 35 2l 4.

ILAN Server
for AIX 9 A IY Cc: .’M(?,OQ¢\: D e §

AN Server » Wide Industry Client Support
4.0 - 3%, MAC, BOS, Win
Advanced -~ &I, UNIX, N, DEC
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Yap? The IBM OS/2 Warp Family

» Portable 32-bit
applications

» One API to write to

» One user interface

» Wide applications support

» Common components

. IBM Eagle Servers
fhsssiasbiniaiiatisiaiond]
IBM 0S/2 Warp Server

IBM OS/2 Warp Entry Server
IBM OS/2 Warp Connect

» Notebooks to Symmetrical
Multiprocessing

» Packaged solutions for home to
enterprise

» Platform Portability

Broad Market Appeal

= Small and medium sized businesses

= Departmental workgroups

= Large corporations and institutions

A‘\.gw/'
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SRR IBM Eagle - Competitive Positioning
Medium/ Large Companies
Small Office Small Autonomous "Bottom Up” “"Top Down™
Home Office Company Department Enterprise Enterprise

“Explain to your boss..."
Microsoft advertisement 4/95

A rerwomk ™

.__EASE OF USE Ve

S m

“\. INTEGRATION -
\_SCALEABLE -
\_/‘

VARS / Network Integrators/Systems Integrators / OEMs / ISVs

Sources: IDC 4/94, PSP Market Analysis [[iEM Direct Sales_}
A 3
%’;’%ﬁ? IBM Eagle - Warp Server Family Positioning

Medium/ Large C L

P

Small Office Small Autonomous "Bottom Up” “Top Down™
Home Office Company |: | Department Enterprise Enterprise

i Why Warp Entry Server

: 500.000 NetWare 2.2 Customers
Non-dedicated server
Lowest Price/Cost
Customer doesn't require fault tolerance
Large account with numerous remote sites

VARS / Network Integrators/Systems Integrators / OEMs / ISVs

IBM Direct Sales



IBM OS/2 Warp Server

A Complete Business Server Solution
Single Integrated Package
« Base Operating System - OS/2 Warp

= File & Print Services - OS/2 LAN Server

= Sophisticated Systems Management -

SystemView Workgroup
= Backup & Recovery - Personal
Safe'n'Sound incl. ADSM Client B/ b
= Remote Access - LAN Distance i?%'?u”‘“ej
lecea3or2 wm{jcw-- = Advanced Printer Functionality - PSF/2 “’M’”“‘;
Y

g- Internet Network Ready - TCP/IP V3
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Powerful Combination: OS/2 Warp+OS/2 LAN Server

= Integrated, modular installation
X:\INSTALL (where X: is CD ROM drive)

= Autodetection of network adapters
= Easy drag-and-drop administration

=« Based on a high-performance file system

unrcaan
nrroooo

= Investment protection

consider backward compatibility
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Warp Server: Client Remote Installation

= OS/2 and Windows clients can be
installed remotely from the Client

Access Installation menu:

« CD\WARPSRWOS2CLNT

WSSETUP

Sophisticated Systems Management Services

« Software and hardware discovery
= Software licenses management

= Software distribution

« Resource monitoring
- server utilization and performance
- text and pager alerts

- predictive failure capability

___OS/2 %‘@ 24

Server




Warp Server Systems Management

Standalone
Workgroup

Remote License

PC Hardware
Console Management

Inventory  Software  Security
Distribution

: / .
e 2duc2 = Remote Access Services

« Remote control support
- remote systems management
- monitor/control computer on the network (via LAN or dial-up)
- command line
- snapshot

« Remote node support
- connect as though you were physically on the network
- node to node
- connect through high-speed modems, ISDN, X.25

____OS/Z Eii;:;f’zzl 3
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Warp Server Remote Access Services

- Remote node technology, software implementation

- Multi-vendor, multi-protocol support

- Excellent security with shared database capability

- Connection server and clients (OS/2 and Windows) included

LAN Server

Remote Client
DIAL

WAN/LAN

Server NOTES Server

Backup & Recovery Services

= Backup Guide - intuitive user interface
= Scheduled, full and partial data backups
=« Disaster recovery capability

= Data management

= Compatible with advanced multi-platform ADSM
product

- 0§72, AlX, AS/400, MVS

- SUN, DEC & HP
= SIDF compliant




Advanced Printing Capabilities

= Bi-directional printer support (Lexmark & HP)
= Postscript emulation

= Manage print queues

« Compatible with high-speed host printers

« Maximize printer throughput

Woarp Server TCP/IP Enhancements

Dynamic Host Configuration Protocol (DHCP)
» Dynamic IP Address Allocation

> OS/2 and DOS/Windows Clients

» Dynamic Domain Name Server (DDNS)

TCPBEUI Multiple Logical Adapter Support
» Up to 1000 Sessions
- Single Physical Adapter

Client

N
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Warp Server TCP/IP Base Services

- Internet Connection (LAN & dial-up)
Client Services: Web Explorer, Gopher, News Reader
~ SLIP & PPP dial-up support
» Telnet (Remote Logon)
~ File transfer (FTP, TFTP)
- Remote Program Execution (Rexec, Rsh)
- Remote printing (Lpr, Lpd, LprPortD)
» E-mail incl. Multimedia Support (SMTP, MIME, POP)
» Network Management Agent (SNMP)
» Dynamic Routing of Diagrams (RouteD)
- Tools: Ping, Netstat, Iptrace, Tracerte, Finger,RPCinfo
» REXX programming interface for Sockets and FTP APIs
~ Virtual TCP/IP stack and Winsocks I.I APl for DOS & Windows

Warp Server Backup & Recovery

Backup Guide - intuitive user interface
Scheduled, full and partial data backups
» Including access control information
» Optional data compression
Disaster recovery capability
Data management
Compatible with advanced multi-platform ADSM product

» OS/2, AIX, AS/400, MVS
» SUN, DEC & HP

—052Wcaf

Server




DQOS LAN Services

052

For DOS

» Basic and Full Redirector
» NETGUI

For Windows

» Virtual Redirector; TCPBEUI Real and Windows Protect-Mode
[Boot]
NETWORK.DRV=DLSNET.DRYV
[Boot.Description]
NETWORK.DRV=IBM DOS LAN Service§3§

[386Enh]
NETWORK=vnetbios.386, vnetsup.386, vredir.386

For Windows 95

» Start - Settings - Control Panel - Add/Remove
Programs - tab titled Windows Setup - Have
diisk ... - X:\CID\CLIENT\DLS4W95 - OK -

Mark DOS LAN Services for Windows 95 - Install

0OS/2 Warp Server Gateway Services

LAN Server can be used as a gateway between LAN Server

Clients and many different file sharing environments:
» Netware mapped drives
» Netware connected print ports
» LPRMON connected print ports
» LAN Server Peer services connected print ports

The following gateway services are possible with additional

software:
» NFS mounted drives (NFS Kit for TCP/IP V2.0 for 0S/2)
» AS/400 PC Support connected drives (AS/400 PC Support + CM/2)

S
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Warp Server: Sharing Resources from WPS

AUTOTAIL =7ES
= Warp Server Administration GUI is PAYSEONERRD 1= WO
REIPL=0 N

intergrated with the Workplace Shell MM Lo ik =ON

= Sharing resources can be done by

selecting objects using mouse button 2

= Object's pop-up menus have network

extensions

EHITILE EXE

Warp Server: Sharing Resources from GUI

» GUI can be loaded from LAN Services

AGEMS e NI AN DOS

folder or Network folder

&

= Drag-and-Drop Technique and
CUA'89 standards (2 la Windows) are

ET\GME_ CTE.(¥E
e

G

supported

= Consider additional 6 MB of memory
when loading the LAN Server GUI

Server
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Warp Server: Sharing Resources from CL

« From an OS/2 command line you can issue

the following NET command for example:

NET ALIAS TRANSFER WSKYWALKER D:ATRANSFER
/DO:CONSTELLATION /W:STARTUP /R:"Transfer
Disk" /UN

NET ACCESS TRANSFER /ADD USERS:RWCDX

NET ACCESS TRANSFER /APPLY

OS2 g

Server IBM Warp Server - Customer view

TODAY :
Product Oriéntation

RECOMMENDED
Solution Orientation

Fault tolerance
, High performance
: Multimedia /

Warp Server is designed to provide a “'single package solution" to targeted
audiences

\Warp Server Family
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. Warp Server Integrates IBM technologies

+ Multimedia Serving

v Server Application Access ——¥~

+ Simplified printing fat
...... w.
+ Server backup and recovery
........................ w
+ Remote access
.................. kx“
v File and Print sharing
..... w

+ Advanced, network enabled O/S

NetDoor feature

SystemView Workgroup

PSF / Network

& Inproved usability
+ Improved TCPAP support {CHCP,

Client Support

LS Macintosh

LS Ultimedia

ADSM Entry

LAN Distance Server

LAN Server 4.0 Advanced
Fault tdorance
High Perioimance File System

Warp Connect Fullpack




Warp Server Clients

OS/2 LAN Requester
DOS LAN Services
NetWare for OS/2 Client

Systems Management
» OS/2 and Windows Agents

Remote LAN Access
» OS/2 and Windows Clients

Non-Family Client Support includes:

» NT, WFW, LAN Manager, MS Networks

» Win95 (including logon assignments/home dirs)
» Macintosh

Customer Benefits

=« Increases employee productivity « Protects business information

- file, print & application sharing - security
- remote access - software & hardware failures
- help desk - backup & recovery

~ automation of routine tasks

= Reduces business costs = Tracks and maintains business assets
- cost to manage/cost of ownership - hardware & software discovery
- printing costs - licensed management
- software distribution - scheduler

p—

Ny



Warp Server Beta Program

Beta cost: $15

Beta availability: Septmeber 1995

OS/2 Warp Server retail pricing: to be

determined

OS/2 Warp Server availability: 1Q 1996

Available through normal sales channels

%%,
%ﬁ;ﬁ?& IBM Eagle - Product Packaging Strategy

S Offin Lotus Smartsuite
18V Applisations ISV Applications
0S/2 Warp Server
N Sarvar Communications Server
SNA Sarvar DB2 Common Server
SQL Sarvar cics/2 S?rver
Exchange Serear m’:;‘:z‘::"’si:v‘::"
SkaS Sarvar NetView Server
Directory&Security Server
NT Sarvar LAN Server
0S/2 Warp Server
Windaws 08 0S/2 Warp (w/req)
Windows NT 0S/2 Warp Connect
Falcon
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sé‘%ﬁ IBM Eagle Server A

- IBM Security Server !

- |BM Directery Server -

- IBM intemnet Server

. 1BM Transaction Server

. IBM Network Management Server

o B

Teds:a |
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Autonomous and Bottom-up view of IBM Server Platforms

OS24,
Vot IBM Eagle - Customer view

Server

N’

TODAY

Features sold as
Products

RECOMMENDED

Features justify
product purchase

* Eagle

Eagle is a marketing strategy to easily communicate IBM solutions to the market
= It will expand over time to include other servers
= Dynamically change due to market requirements
= Showcase IBM soliutions to the market
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%%\%? IBM Eagle - Simplifying our portfolio of products

14 Prod 4 Prodi 7 Prod 2 Prodi § Prodi 4 Prodi 2 Prodt

WARP Connect DB2/2 Mail CommMgr/2  CICS for 0S/2 Netview for OS/2  Secure Web Svr

LAN Server40  DDCS Address Book Anynet Lotus Notes Link ~ NVDM/2 DB2/2 Web Svr = 38

LS Uttimedia Ultralite Sched/Cal Perf. Analyzer/2 LAN Netwk Mgr. -

LAN Distance Visualizer Fax REXX Access Dataglance

ADSM2 LAN Mail Gway SNA Config. Products
PSFR2 T & P Connect

Netfinity Addr. Book Synch.

NVDM

DCAF

__pear I Wrk ‘ cics L3 Syst. LW
Y Dol Dsorer ﬂ lig:;::t - o B \
RN . . tomn eseemeteetemenm s /', L = g
S T Products
- 'r:l.;m Lj “I love the simplification of part numbers!"
=~ - President, Indelible Blue

Family of Servers

. . Database
Fllesand. Print Serving Systems
erving Management

\

_——

home user

Internet
Server

ile user Communications
_Osﬁ%ﬁﬁg Groupware ¥ ’ Gateway

Server Processing
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Server 0S/2 Warp Family Positioning
Consumer / Small Office Small Medium / Large Companies
Consumer/ | Small Office | Companies | Autonomous | Bottoms Tops
Home Home Office Departments Up Down

| l { ]
0S/2 Warp V3 Connect

PEER CLIENT

| | | |
08/2 Warp V3

I [ ] |

Single System Image

End User S
» Single Logon S
» Location Transparency :
» Print Anything Anywhere
» Mobility
» Power without
Complexity

O : Administrator
S = . » From Anywhere

= T i » Global Directory

» Dynamic Recontig

Developer
» Interfaces mask complexity
» Open, Industry Standards
» System & Transport Independence

Ry

R—
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IBM Eagle Server - How we are going to win

» Warp Server

= Dynamic load balancing and fault
resilience

Database Server

= Install base - include DDCS

— New accounts - include replication

Workgroup Server

- built around Lotus Notes
+ relational database (DB2)
» cc:mail at clients
» Lotus Approach w/Visualizer functions
» Flowmark for Information Management
» SmartSuite gets object oriented

IBM Communications
Server

- Protocol gateways

= SmartServer

- DataBase SmartServer for OS/2
- Internet SmartServer for AIX

Internet Server

= New function to market quickly
- WEB Server Gateway for CICS
Transaction Server

- Lotus Notes
- CICS

IBM Network Management
Server (SystemView Srv)

Directory/Security Server
- DCE, CDS and security

Applications Developer's
Toolkit



Peer Networking: Interoperability

Connect,




Network SignON Coordinator ""Single Logon”

"single logon"

082 AN Distance Remote

Connect.

Verbindung mit einem
LAN Distance Connection Server:
entfernter PC hat alle Zugriffe auf
LAN Resourcen

05/2 Warp mit

LAN Digtance Remote
Verbindung von entferntem PC
zu entferntem PC:

enutzung gemeinsamer
ssourcen

TR od
Ethernat

et




— 0523, Installation

Connect

e Hemote - Gber LAN von
einer mit CD-ROM
ausgeristeten Maschine

s Lokal - divekl von
CO-RON
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IBM Wireless LAN

IBM Wireless LAN
Lokale Netze liber Funk
Integration in bestehende Netze

Herbst 1995

Copyright 1995 IBM Corporation, Inc
G. Waller M. DeCain

Seite 0



 IBM Wireless LAN
Grundlagen
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Copyright 1995 IBM Corporation, Inc.
G. Waller M. DeCain
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. ~ IBM Wireless LAN
Grundlagen
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Kapitel 1

m
iy = == Copyright 1995 IBM Corporation, Inc.
====T= G. Waller M. DeCain
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 IBM Wireless LAN
Grundlagen

Anwendungsbeispiele im Funkspektrum

ARDI PCS narrowband E-Plus
ISM (Consumer Products & Wireless LANs) J
AMPS Mobitex X ’
{US Mobile Teiephon GSM RACE ISk (Wireless LANS)
CDPD
824-84 i ! ! ! | i
451-870 l: GHz 2 GHz 2.40-2.48
835-960
935-940
| 802-928 J

Gamma -
.strahlen
: i — 3
10 100 1 10 100y 1 10 160 1 10 100 1 10 100 t 10 100 1 10 100 1 ’
Hz KHz MHz GHz THz PHz EHz 10" Hz
Nicht Teil des Elektromagenetisches
elektromagnetischen Spektrum
Spektrums
TEES Copyright 1995 IBM Corporation, Inc. WLGRUND
==== G. Waller M. DeCain
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. " IBM Wireless LAN

Grundlagen

Anwendungsbeispiele im Funkspektrum

Anwendung Frequenzen
|
AM Rundfunk 535 - 1605 KHz
FM Rundfunk (UKW) 88 - 108 MHz
Bindelfunk 410-430 MHz
Modacom 410-430 MHz
C-Netz 450-460 MHz
ARDIS (USA) 806 - 825, 851 - 870 MHz
US Mobilfunk 824 - 849, 860 - 894 MHz
Mobitex 896 - 901, 935 -940 MHz
ISM (in USA flir WLAN) 902 - 928 MHz
GSM 890 - 915, 935 - 960 MHz
v Motorola (Iridium) 1.61-1.63 GHz
| ISM (WLAN weltweit) 2.4 -25GHz
Mikrowellenherde
Motorola (Altair)

2.43 - 2.46 GHz
18.8 -19.2 GHz
m
???‘—Lg' Copyright 1995 IBM Corporation, Inc. -
=== G. Waller M. DeCain

WLGRUND

Seite 4



IBM Wireless LAN

Grundlagen

Offentliche Datenfunkdienste
Paketorientiert

« Paketorientierte Funk-Datendienste

+ Zellenbasierte Netze

« ca.50 km Reichweite

~ GfD (noch im Testbetrieb)
» Modacom (Telekom)

Copyright 1995 1BM Corporation, Inc.

WLGRUND
G. Waller M. DeCain

Seite 5
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' 1BM Wireless LAN

Grundlagen

Offentliche Datenfunkdienste
Paketorientiert
Notes:

In Deutschland gibt es zwei auf Dateniibertragung spezialisierte Funknetze.
Bereits seit 1991 betreibt die Telekom Tochter-DeTeMobil das Modacom-Netz.
Die Netztechnik stammt von Motorola und ist &hnlich dem US-Netz ARDIS. Es
gibt Ubergénge ins X.25-Netz Datex-P. Modacom ist paketorientiert. Der Tarif ist
mengenbezogen, d.h. insbesondere attraktiv bei kleinen Datenmengen.
Gemeinsam mit der DeTeMobil hat die IBM einen Service auf der Basis der
Funkkommunikationsplattform ArTour fiir drahtlose Weitverkehrskommunikation
angekiindigt.

Das zweite Datenfunknetz wird betrieben von einem Konsortium namens
Gesellschaft fiir Datenfunk (GfD) mit Sitz in Essen, die Hauptmitglieder sind
RWE, Mannesmann und die Deutsche Bank. Die Lizenz wurde im Mai 1994 erteilt,
zur Zeit lauft ein Testbetrieb im Ruhrgebiet. Der alilgemeine Betrieb soll Ende '95
erfolgen, Flichendeckung soll bis Ende '97 erreicht sein.

TE=EES Copyright 1995 IBM Corporation, Inc. WLGRUND
====7= G. Waller M. DeCain

Seite 6



. - IBM Wireless LAN
Grundlagen

Offentliche Datenfunkdienste
als Zusatz in Mobilfunknetzen

» C-Netz und D-Netze (GSM)

~ spezielle Modems im C-Netz

» Modems oder Datendienst im GSM
» 8 bis 15 km Reichweite

Copyright 1995 IBM Corporation, Inc.
== G. Waller M. DeCain

WLGRUND

Seite 7



IBM Wireless LAN
Grundlagen

Notes:

Daten in Mobilfunknetzen

punkte.

Die Mobilfunknetze (C, D1, D2, E-Plus) sind in erster Linie fiir mobile
Sprachkommunikation gedacht und ausgelegt. Es lassen sich jedoch auch

Daten (ibertragen. Im Unterschied zu den paketorientierten Diensten wird hier
die Verbindungsdauer als Tarifgrundlage verwendet, nicht die Datenmenge.
Durch die andere Kostenstruktur ergeben sich andere Anwendungsschwer-
eine Dateniibertragung zu realisieren.

Im C-Netz gibt es die Moglichkeit, durch den AnschluB spezieller Modems

Neben dieser Option gibt es in den D-Netzen auch die Méglichkeit, einen im
GSM-Standard definierten speziellen Datendienst zu nutzen.
noch nicht durchgesetzt haben.

Fiir analoge Mobilfunknetze wurde in USA der CDPD-Standard (Cellular Digital
Packet Data) unter Mitwirkung der IBM definiert, da sich dort digitale Mobilfunknetze

L
? :—=: T='_=r' Copyright 1995 IBM Corporation, Inc. WLGRUND
===T= G. Waller M. DeCain

Seite 8



. ~IBM Wireless LAN
Grundlagen

Mobile Kommunikation

P
Domains

Es gibt viele Optionen der mobilen Kommunikation

Telafon-iSON-
&nschiufl

» Mobilfunk

o Telefonnetz/ISDN

« Protokolle
- IP
- SNA

»

m
?g‘% Copyright 1995 IBM Corporation, Inc.
=== G. Waller M. DeCain

WLGRUND

)
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.  IBM Wireless LAN

Grundlagen

Mobile Kommunikation

Notes:

Die drahtlose Kommunikation ist nicht die einzige Form der mobilen
Kommunikation im Weitverkehrsbereich. Sie unterstiitzt jedoch den

) héchsten Grad der Mobilitat, da sie von Leitungsanschliissen

- unabhéngig macht. Dafiir bringt sie in der Regel héhere Kosten mit sich
und ist langsamer als eine vergleichbare Modem- oder gar ISDN-
Verbindung.

In beiden Féllen - drahtlos wie drahtgebunden - gibt es Lésungen fiir die
gangigen Protokolle.

= == Copyright 1995 IBM Corporation, Inc. WLGRUND

_____ G. Waller M. DeCain

Seite 10



Grundiagen

Bitrate

Reichweite, Signalfeldstarke, Bitrate

/

/ ~.20 - 1000 mw
5 M’bg;

.
.
/ i

IBM Wireless LAN

.10 - 100 mw

600 - 3000 mw

.. 9000 - 7000 mw

" Feldstarke Empfangssignal

there Entfernung -> schwécheres Signal

Lésung: Sendeleistung erhdhen oder
Bitrate verringern
oo
T=T- Copyright 1995 IBM Corporation, Inc.
E=S572 G. Waller M. DeCain

Seite 11
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.  IBM Wireless LAN

Grundlagen

Reichweite, Signalfeldstéarke, Bitrate

Notes:

Bei Dateniibertragung iiber Funk gibt es unterschiedliche KenngréBen, die
; nicht alle gleichzeitig maximiert werden kénnen. Will man den Datendurchsatz
) erhéhen, muB man hohere Frequenzen verwenden. Dies geht zu Lasten der
Reichweite, da die Sendeleistung nicht nach Belieben erhéht werden darf
sondern behordlicher Regulierung unterliegt. Fiir Wireless LANs (WLANSs, auch
Radio LANs bzw. RLANs genannt) ist zum Beispiel in Europa ein bestimmtes
Frequenzband (2.4 - 2.4835 GHz) und eine bestimmte maximale Sendeleistung
(100 mWatt) vorgeschrieben (nach ETSI-Standard ETS 300 328).
Offentliche Netze arbeiten auf anderen Frequenzen, woraus sich wesentlich
geringere Datenraten ergeben (ca. 9.6 kbit/s gegeniiber 1-2 Mbit/s).
Modacom arbeitet bei 410 - 430 MHz.

= = Copyright 1995 IBM Corporation, Inc. WLGRUND
—1——F 1 G. Waller M. DeCain

Seite 12



IBM Wireless LAN

rundlagen
irtschatitlichkeitsbetrachtung

S

Copyright 1995 IBM Corporation, Inc. WLGRUND
G. Waller M. DeCain
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Grundlagen

IBM Wireless LAN

Wirtschatftlichkeitsbetrachtung

Notes:

)

Das nebenstehende Bild faBt die Anwendungsformen und die jeweils zu
bevorzugenden Netze bzw. Netzdienste zusammen.

L ]
TEEE Copyright 1995 IBM Corporation, Inc.
=SE=ETE G. Waller M. DeCain

WLGRUND
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. - IBM Wireless LAN
Grundlagen

Zellenstruktur

» Vollstandige Abdeckung der Flache

« benachbarte Zellen diirfen sich nicht stéren

Copyright 1995 IBM Corporation, Inc.
G. Waller M. DeCain

WLGRUND

)
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. " IBM Wireless LAN
Grundlagen

Zellenstruktur

Notes:

Bei éffentlichen Netzen besteht das Ziel, die gesamte Fléche liickenlos zu versorgen
Dadurch wird es erforderlich, daB benachbarte Funkzellen sich teilweise (iberlappen.
Um dies zu erreichen, werden die verfiigbaren Frequenzen so zugeordnet, daB ein

méglichst groBer Abstand zwischen Zellen liegt, welche die gleichen Frequenzen

verwenden. Auf keinen Fall diirfen benachbarte Zellen die gleichen Frequenzen
méglichst viele andere Zellen liegen.

verwenden. zwischen 2 Zellen, welche die gleichen Frequenzen verwenden, soliten

L
TS Copyright 1995 IBM Corporation, Inc. WLGRUND
==== G. Waller M. DeCain

Seite 16



(] IBM Wircless LAN

Grundlagen

Modulationstechniken

\AAAAA A A AN
AL ERVARVAN

Frequenz-
Modulation l*—‘

(FM)

AL A
VYTV

e
Copyright 1995 IBM Corporation, Inc. WLGRUND

G. Waller M. DeCain

.

Amplituden-
Moduiation
(AM)

e
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. IBM Wireless LAN

Grundlagen

Modulationstechniken

Notes:

Um Informationen liber Funk zu iibertragen, braucht man zunachst ein Tragermedium. Dies
ist ein Funksignal, d.h. eine elektromagnetische Schwingung einer bestimmten Frequenz,
der Trégerfrequenz. Von dieser Frequenz hangt ab, welche Menge an Informationen auf
diesem Signal (Kanal) {ibertragen werden kann. Je héher die Frequenz, um so mehr
Information kann Gbertragen werden.
Zur Ubertragung der Informationen wird dieses - zundchst gleichférmige - Signal verandert
(moduliert). Dazu gibt es verschieden Techniken. Die bekanntesten sind die Frequenz-
modulation (FM), u.a. verwendet beim UKW-Rundfunk und die Amplitudenmodulation (AM),
verwendet bei allen anderen Rundfunkbandern.
Ferner gibt es noch Phasenmodulation sowie verschiedene Varianten und Kombinationen
dieser Techniken.
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Grundlagen

Signalstéarke

‘\w/'
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.  IBM Wireless LAN

Grundlagen

Signalstarke

Notes:

Grundsétzlich nimmt die Feldstarke eines Funksignals mit der Entfernung vom Sender ab,
und zwar im Verhéltnis zum Quadrat der Entfernung. Im dargestellten Beispiel ist gezeigt,
wie bei doppelter Entfernung noch ein Viertel, bei vierfacher Entfernung noch ein

Sechzehntel der Feldstéarke tbrigbleibt.
Dariiber hinaus kann es eine Reihe weiterer EinfluB- bzw. Stérfaktoren geben, die sich auf

die Signalausbreitung auswirken. Abhéngigkeiten bestehen von der Frequenz, den értlichen
Gegebenheiten (Reflexionen), den Wetterbedingungen, etc.

R
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. ~ IBM Wireless LAN

Grundlagen

Mehrwegeausbreitung

Mehrere Pfade vom Sender zum Emfénger fiihren

‘3
zu verschieden starken Empfangssignalen,
die zeitlich verschoben sind

]
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~ IBM Wireless LAN

Grundlagen

Mehrwegeausbreitung

Notes:

Funksignale breiten sich in der Regel in alle Richtungen aus. Insbesondere in geschlossenen
Raumen werden sie von Wénden, Mébeln und sonstigen Objekten teilweise absorbiert,
teilweise reflektiert und teilweise durchgelassen.

Am Empfénger kommen daher vom gleichen gesendeten Signal verschiedene "Kopien" an,
die wegen unterschiedlicher Laufzeiten (durch die verschiedenen Pfade) zeitlich versetzt sind
und unterschiedlich stark sind. Der Empfanger hat das Problem, hieraus die urspriingliche
Information wieder herauszufiltern.

Die Effekte der Mehrwegeausbreitung sind frequenzabhéngig. Daher ist es fiir
Dateniibertragung, bei der kein einziges Bit verédndert werden darf, nicht zu empfehlen, sich
auf eine einzige Frequenz zu beschranken. Ferner ist es erforderlich, Verfahren zur
automatischen Fehlererkennung und ggf. Fehlerkorrektur (Forward Error Correction) zu
verwenden. Im ungiinstigsten Fall muB eine Wiederholung der Ubertragung auf einer anderen
Frequenz erfolgen.

Copyright 1995 IBM Corporation, Inc. WLGRUND
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Grundlagen
InterSymbol Interference
Signal
Daten 0
Rauschen
c
)
S Signal mit
»n Rauschen
3
«
Abtast-
Rate
Daten o 1 011 0 0 1t 1 0 0 1 0 1 O
Empfangene0 1 0 1 0 0 0 1 1 0 0 0 0 1 O
Daten
fehler-
haft
Bits
62.5 msec. 5 msec.
o)) r——bl
c
3
E gesendet mpfangen
N |
> —]| |-— — |<—
5 msec. .5 msec.
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IBM Wireless LAN

Grundlagen

Intersymbol Interference

Notes:

Digitale Daten werden in Form von Symbolen Ubertragen. Symbole bestehen aus einem oder
mehreren Bits, die in einer bestimmten Weise reprédsentiert werden, z.B. von Rechteckimpulsen
wie hier dargestellt. Diesem Signal Giberlagert sich das stets vorhandene Rauschen, so daB das
empfangene Signal sich gegentiber dem gesendeten verandert. Aufgabe des Empfiéngers ist es
das urspriingliche Signal zu rekonstruieren, was durch Wahl einer geeigneten Codierung
unterstitzt wird. Wird das Rauschen zu stark, erkennt der Empfénger die Daten nicht mehr
korrekt, es gibt Bitfehler. ‘

Durch die vorher erlduterte Mehrwegeausbreitung gibt es beim Empfangssignal Verzerrungen,
d.h. unterschiedliche Signallaufzeiten fiihren ebenso wie das Rauschen dazu, daB die Form
des Empfangssignals sich verindert.

Beispiel: Die Laufzeitunterschiede durch die Mehrwegeausbreitung seien 5 Mikrosekunden.
Bei einer Symboldauer von 62.5 Mikrosekunden ist dies tolerierbar und fiihrt nicht zu Fehlern.
Erhéht man die Datenrate derart, daB die Symboldauer nur noch 5 Mikrosekunden betrégt, so
entspricht sie der Verzerrung, das Signal ist gestért und nicht mehr rekonstruierbar.

Die tolerierbare Verzerrung betragt jetzt nur noch 0.5 Mikrosekunden.

3 Copyright 1995 IBM Corporation, Inc. WLGRUND
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 IBM Wireless LAN

Grundlagen
Rayleigh Fading

Durch Phasenverschiebung I6schen sich direktes und
reflektiertes Signal gegenseitig weitgehend aus

Erwartet Direkt
B~ & Tatsédchlich
-
Reflektiert
WLGRUND
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- IBM Wireless LAN

Grundlagen
Rayleigh Fading

Notes:

Ein spezieller Effekt der Mehrwegeausbreitung ist die fast véllige Ausléschung von direktem
und reflektiertem Signal, wenn die Laufzeitunterschiede zu einer Phasenverschiebung von
einer halben Wellenldnge fiihren. Wenn es mehrere Sender gibt, kann dies dazu fiihren, daB
der weiter entfernte Sender als naherliegend angenommen wird.

Da dieses mit Rayleigh Fading bezeichnete Phdnomen sehr stark ortsabhingig ist, fiihrt es
bei mobilen Stationen dazu, daB bei einer geringen Standortveréinderung eine Umkehr der
Verhiltnisse erfolgt, d.h. der ndherliegende Sender wird wieder stirker empfangen.

Gibt es nur einen Sender, so ist der Effekt volliger Empfangsausfall.

Auch dieses Phdnomen ist frequenzabhéngig und hat daher besonders nachteilige
Auswirkungen, wenn nur eine einzige Frequenz verwendet wird.

i
R—"

Abkiirungen: Tx = Transmitter (Sender) Rx = Receiver (Empféanger)

ET e Copyright 1995 IBM Corporation, Inc. WLGRUND
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Grundlagen

Spread Spectrum

« Funkiibertragungstechnik, bei der das Signal
im Rauschen versteckt wird

o FlUr militdrische Zwecke entwickelt

)
« Verwendet verbreitertes Frequenzband
« Erlaubt Koexistenz von mehreren Signalen

« Unempfindlich gegen Storungen

« Niedrige Sendeleistung

« Wird in ISM Bandern eingesetzt
» weltweit verfligbar

b
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Grundlagen

Spread Spectrum

Notes:

Die Spread Spectrum Verfahren (Spreiztechnik) verwenden eine gréBere Bandbreite, als fir
die eigentlich zu libertragende Datenrate erforderlich ist. Diese Techniken sind urspriinglich
im Militarbereich entwickelt worden, wo es gilt, den Funkverkehr derart zu verschleiern, daB
er nicht einmal als solcher erkannt wird, geschweige denn abgehért werden kann.

Das Signal hebt sich nicht vom lblichen Rauschen ab, es sei denn, man hat den Schliissel,
mit dem es zu erkennen und dekodieren ist.

Fir den zivilen Bereich ist dieses Prinzip (ibernommen worden, jedoch in einer Variante mit
geringerem Aufwand, da hier die Anforderungen niedriger sind und die Wirtschaftlichkeit
starker beachtet werden mus.

Ein weiterer Effekt dieses Verfahrens ist, daB3 im gleichen Frequenzbereich gleichzeitig mehrere
Spread Spectrum Ubertragungen stattfinden kénnen, die sich gegenseitig nicht stéren,
vorausgesetzt sie verwenden verschiedene Codes.

Die Nutzung der ISM-Frequenzbander (Industrial, Scientific, Medical - 3 Bénder: 902-928 MHz,
2.4d- I2.4835 MHz, 5.75 - 5.825 MHz) erlaubt nahezu weltweite Nutzung, liberdies genehmigungs-
und lizenzfrei.

TE=EE Copyright 1995 IBM Corporation, Inc. WLGRUND
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Grundlagen

Spread Spectrum

« Zwei Spread Spectrum Varianten

- Direct Sequence (DS)
- Frequency Hopping (FH)

)

» Direct Sequence verwendet 'Chipping'

« Frequency Hopping verwendet Sprungsequenzen
- Hopping Patterns

S
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Grundlagen

Spread Spectrum

Notes:

Es gibt zwei verschieden Spreiztechniken. Das Direct Sequence (DS) Verfahren verwendet
sogenannte Chipsequenzen (Chipping Patterns), d.h. héherfrequente Signale, mit denen das
Nutzsignal verschliisselt wird. Ubertragen wird dieses héherfrequente Signal, bei dem jedem
Bit des Nutzsignals eine Anzahl von Bits entspricht, der sogenannte Spreizfaktor (Chip Rate).
Der Empfanger muB das Chipping Pattern kennen und kann mit dessen Hilfe das Signal
erkennen und entschliisseln.

Beim Frequency Hopping (FH) wird das genutzte Frequenzband in Kanéle aufgeteilt, die
stédndig in einer beliebigen, aber festen Reihenfolge gewechselt werden.

Beide Verfahren finden in L6sungen fiir Wireless LAN Anwendung, jedes hat seine Vor- und
Nachteile.

N
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- IBM Wireless LAN
Grundlagen
Spread Spectrum
Direct Sequence vs Frequency Hopping
Sendeleistung Sendeleistung )
Leistung wird auf das Leistung wird iber
ganze Band verteilt die Zeit verteilt
|
—_ — )
| o
Frequenz Zeit
Direct Sequence Frequency Hopping

S
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 IBM Wireless LAN
Grundlagen

Spread Spectrum
Direct Sequence Vs Frequency Hopping

Notes:

) Spread Spectrum Systeme sind Breitband-Systeme bei denen die Bandbreite des

~ Ubertragenen Signals erheblich gréBer ist als das Nutzsignal. Verschiedene
Sender verwenden verschiedene Sequenzen oder Codes basierend auf Pseudo-
zufallszahlen. Diese Codes werden verwendet, um das Nutzsignal zu spreizen. Das
gespreizte Signal ist weniger stéranféllig. (Siehe die vorher diskutierten Stéreffekte
wie Fading und Verzerrung, die frequenzabhingig sind)
Diese Unempfindlichkeit gilt sowohl gegeniiber Anwendern der gleichen Technik,
die eine andere Zufallssequenz benutzen, als auch gegenliber sonstigen Storern.
So ist es méglich, daB die fiir das Nutzsignal zur Verfiigung stehende Bandbreite
am gleichen Ort mehrmals (mit verschiedenen Codes) genutzt werden kann.

Bei beiden Verfahren wird eine im zeitlichen Mittel niedrige Sendeleistung

(bezogen auf die Bandbreite) erreicht, was das Signal fiir normale Funkempfanger
im Rauschen verschwinden laBt.

Direct Sequence erzielt den Spreizeffekt durch Verwendung eines Funkkanals
sehr hoher Bandbreite und nutzt diesen kontinuierlich, aber mit niedriger

. Sendeleistung.

- Frequency Hopping sendet mit hdherer Leistung, jedoch zu einem gegebenen

Zeitpunkt nur auf einem schmalen Kanal. Der Spreizeffekt tritt durch das hiufige
Wechseln des Sendekanals ein.

TEEE Copyright 1995 IBM Corporation, Inc. WLGRUND
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Grundlagen

Spread Spectrum - Direct Sequence

« Jede Funkzelle verwendet eine eigene Chipsequenz, d.h.

Originaldaten werden in verédnderter Form gesendet
» Z.B. kann eine binére '
werden)

1" mit Spreizfaktor 16 zu 1100110010101010

« Es wird erheblich mehr Information (ibertragen als in den
Originaldaten enthalten ist (z.B. 16 MByte vs 1 MByte)

L
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. IBM Wireless LAN

Grundlagen

Spread Spectrum - Direct Sequence

Notes:

Die Chipsequenz muB allen Stationen einer Funkzelle bekannt sein. Benachbarte und

~ Uberlappende Funkzellen miissen verschiedene Chipsequenzen verwenden um
) gegenseitige Stérungen zu vermeiden.

Die Sendeleistung wird durch die Spreizung verringert. Dafiir wird die Bandbreite
des Ubertragenen Signals wesentlich erh6ht.

—) Copyright 1995 IBM Corporation, Inc. WLGRUND
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Grundlagen

Spread Spectrum - Frequency Hopping

« Uberlappende Zellen verwenden verschiedene Hopping-Sequenzen

» Senden auf gleicher Frequenz kann vorkommen, gilt dann aber nur fir
einen Hop (im Beispiel Hop 4)

)
Hop Pattern

Copyright 1995 IBM Corporation, inc. WLGRUND
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Grundlagen

Spread Spectrum - Frequency Hopping

Notes:

Bei Frequency Hopping wird das Frequenzband in Kanile aufgeteilt. Die Daten werden -
ohne weitere Codierung - fiir eine bestimmt Zeit auf einem dieser Kanile gesendet. Danach
wird auf einen anderen Kanal umgeschaltet. Der néchste Datenblock wird dann auf dieser
Frequenz gesendet.

Man unterscheidet zwischen Fast FH, wenn fiir jedes zu iibertragende Bit der Kanal gewechselt
wird und Slow FH, wenn mehrere Bits auf einem Kanal (ibertragen werden. Kommerzielle
Systeme verwenden Slow Frequency Hopping.

Die Reihenfolge, in der die Kanile gewechselt werden, kann zuféllig bestimmt oder nach
bestimmten Kriterien optimiert werden. Einmal festgelegt, bleibt sie fiir eine Funkzelle

in der Regel gleich. Sender und Empfanger miissen, um in Kontakt zu bleiben, stets

in der gleichen Weise umschalten.

Der besondere Vorzug dieses Verfahrens liegt in seiner Robustheit gegen Stérungen:

Durch geeignete Wahl von Hoppingsequenzen iiberlappender Funkzellen, die nach dem
gleichen Verfahren arbeiten, kann gewahrleistet werden, daB zu einem gegebenen Zeitpunkt
ein méglichst groBer Abstand zwischen den gerade genutzten Kanilen besteht (orthogonale
ngpl)'int‘gsequenzen). Damit ist eine groB3e Zahl von vollstandig iberlappten Funkzellen
mdoglich.

Zum anderen kdnnen einzelne Frequenzen, auf denen sich ein Stérsignal befindet, von der
weiteren Nutzung ausgeschlossen werden indem die Hoppingsequenz automatisch geéndert
wird.

TEER Copyright 1995 IBM Corporation, Inc. WLGRUND
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Grundlagen
Spread Spectrum - Frequency Hopping

«» Tragerfrequenz des Sendesignals wird periodisch gewechselt

» Wenn die Gesamtbandbreite 75 mal hoher ist als das Nutzsignal,
kann zwischen 75 Kanélen gewechselt werden.

Hop Pattern
1 a e 1
RO VAWV i | OVAVY,
| | 3 : | :
f(2 : ' ) : i
N @ : AVAVAVAV ! :
O | : i | i
= : : i | |
8 ! | | | :
& | s TR TU s
© : : AV |
2 s s 2 )
(o A, s e A
0 50 100 150 200 250 Zeit (msec)
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Grundlagen

Spread Spectrum - Frequency Hopping

Notes:

Die Gesamtbandbreite im 2.4 GHz ISM-Band betrédgt 83 MHz. Bei 1 Mbit/s Datenrate (fiir USA
vom FCC vorgegeben) bedeutet dies, daR 82 Kanéle zur Verfiigung stehen (2401 MHz - 2482

% MHz). Auf den Randfrequenzen2400 MHz und 2483 MHz kann nicht gearbeitet werden, da
sonst durch unvermeidbare Nebenaussendungen der zuldssige Frequenzbereich
Uberschritten wiirde.

.

FCC schreibt fiir USA vor, daB mindestens 75 Kanéle genutzt werden miissen.

IBM Wireless LAN verwendet 79 Kanéle, und behélt 2401 sowie 2481 und 2482 als Reserve.
(Dies gilt fir die meisten Léander, insbesondere fiir Europa.)

Die Verweildauer auf einem Kanal betragt 96 Millisekunden. Die Umschaltzeit beim Wechseln
des Kanals betréagt 300 Mikrosekunden, d.h. 0.3 Millisekunden.

??E—F Copyright 1995 IBM Corporation, Inc. WLGRUND
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Grundiagen
Zugang zum Funkkanal - TDMA

« Zeitintervall ist in 3 Abschnitte aufgeteilt

« Basisstation steuert Lange der Abschnitte und Zuteilung
des Senderechts

» Dynamische Aufteilung nach Bedarf

Base Station to/from Mobile Stations

A Period B Period C Period
| 1 11 |
Xmit to Mobile Stations Scheduled Xmit from Mobile Stations Random Access
Stations : : : ! !
Transmitting : ' : | :
Base Station I Xmit to Mobile Stationsl. . i l Broa?rc; Ts;gontro!
Acknowledgments A E A i E E !
MS1 ; | MS1 Xmit| 5 i
MS2 i i A Ms2 Xmit] |
MS3 ; ; | A [ MS3 Xmit] o
MS4 E 5 i : ﬂ Stations | )
MS(n) ' : : ' | Contend for
: : ! : i|  Time Slot
MS(n+1) ! : : : 'l Allocations
Time
Total TDMA Cycle | |
g Contention Free Peried o
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Grundlagen

Zugang zum Funkkanal - TDMA

Notes:

IBM Wireless LAN verwendet ein Zeitschlitzverfahren (TDMA - Time Division Multiple

Access), mit dem die Basisstation den Zugang zur Luftschnittstelle zwischen sich und
) den Remotestationen in ihrer Funkzelle steuert. Dieses Verfahren ist auf der logischen
/ Ebene oberhalb des Frequency Hopping angesiedelt.

Ein Zeitintervall wird zunachst in drei Perioden unterteilt, die je nach Bedarf verschieden
lang sein kénnen.

In der ersten Periode (A) hat ausschlieBlich die Basisstation das Senderecht. Sie sendet
zunéchst Steuerinformationen, in denen die weiteren Perioden des laufenden Intervalls
festgelegt werden. So wird bestimmt, welche Remotestation in welchem Teil der zweiten
Periode (B) Senderecht hat. Ferner wird die gesamte Léinge der zweiten und dritten (C)

Periode festgelegt. Danach sendet die Basisstation vorhandene Nutzdaten fiir die einzelnen
Remotestationen (Mobile Stations - MS).

In Periode B weiB jede Remotestation, wann sie senden darf und verhilt sich entsprechend.

In Periode C kdnnen sich die Remotestationen um das Senderecht bewerben, indem sie der
Basisstation einen Sendewunsch schicken. In dieser Periode kdnnen sich auch neue

Remotestationen um den Zugang zum Netz bemiihen. Periode C ist die einzige Phase, in der
es zu Kollisionen kommen kann, d.h. zu Datenverlust durch gleichzeitiges Senden mehrerer

Stationen. Die Kollisionen werden nach bestimmten Regeln fiir die Sendewiederholung
aufgeldst.
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Produktbeschreibung

Kapitel 2

L
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Produktbeschreibung

Wireless: Vorteile gegeniiber Kabel

e Mobile Anhwendungen

- Lagerhaltung, Baustellen, Krankenh&user |
- Fabrikhallen, Inventur, Einzelhandel )

> ansm

« Flexible Vernetzung

- Zeitlich befristete Arbeitsplatze
- Haufige Umzlige

- Spontane Vernetzung: Versammlungen, Meetings

o Gebaudeverhéltnisse

- Denkmalschutz verbietet Kabelinstallation .
- Asbestverseuchung

» Kosten

Copyright 1995 IBM Corporation, Inc. WLPROD
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Produktbeschreibung
Wireless: Vorteile gegeniiber Kabel

Notes:

Jeder der genannten Griinde kann fiir sich ausreichen, um sich fiir eine kabellose
Vernetzung zu entscheiden. Insbesondere der erste Aspekt, die Mobilitit, setzt fast
zwingend eine drahtlose Vernetzung voraus, will man nicht véllig auf eine Vernetzung
‘}erzichten (Offline-Betrieb) oder eine umsténdliche Handhabung in Kauf nehmen.

Bei der Entscheidung gilt es zu beriicksichtigen, daB es auch Nachteile einer
drahtlosen Lésung gibt. Die Dateniibertragungsrate ist um eine GroBenordnung
(1-2 Mbit/s vs. 10-16 Mbit/s) geringer als bei den heute (iblichen Netzen Token-Ring
und Ethernet. An diesem Verhiltnis wird sich auch in der jeweils nidchsten
Technologie-Generation nichts &ndern. Das momentan in einer frithen Phase der
Standardisierung befindliche Hiperlan (High Performance Wireless LAN) wird durch
die Nutzung hdherer Frequenzen ca. 5-10 Mbit/s (ibertragen kdnnen. Die nichste
Generation der drahtgebundenen Netze (Fast Ethernet und ATM) liegen bei 100-155
Mbit/s.

Der Anschaffungspreis eines Wireless LAN Adapters ist heute hoher als der eines
herkémmlichen LAN-Adapters. Durch Einbeziehung der Portkosten bei strukturierter
Verkabelung mit intelligenten Hubs sowie die Verkabelungskosten wird dies in etwa
ausgeglichen. Es kann davon ausgegangen werden, daB ein Preisvorteil fiir
Wireless LAN in den meisten Féllen erst durch Einbeziehung von Wartungs- und
%nderungskosten entsteht.
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Produktbeschreibung |
Wireless: besondere Anforderungen

 Elektromagnetische Vertraglichkeit

- Robustheit gegen Stérung durch Andere

~ Vermeidung von Stérungen bei Anderen
« Funk braucht Genehmigung
« Sicherheit

-~ Abhéren
- Eindringen ins Netz

e Durchsatzoptimierung

- Datenkompression

~ Vermeidung von Kollisionen
e Reichweite

)
» Vertréglichkeit mit bestehenden Anwendungen
e Stromverbrauch

“
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Produktbeschreibung
Wireless: besondere Anforderungen

Notes:

Grundsitzlich missen alle elektrischen Geréte entstort sein. Bei Funkgeriten

sind die diesbeziiglichen Vorschriften jedoch besonders streng.

Das EMV-Gesetz enthilt besondere Auflagen fiir "Sendefunkanlagen".

zei EMV wird unterschieden zwischen Storfestigkeit gegeniiber Einstrahlungen
- sowie der Begrenzung der eigenen Abstrahlungen.

Jede Funkanwendung braucht in Deutschland eine Genehmigung. Im Falle des

IBM Wireless LAN besteht aufgrund des verwendete Verfahrens und des genutzten
Frequenzbereiches eine Allgemeingenehmigung, d.h. der Kunde kann ohne weitere
Administration sein Netz in Betrieb nehmen. Voraussetzung hierfiir ist die
BZT-Zulassung, die unter der Nummer G 116751 F besteht.

Der Aspekt der Datensicherheit wird bei Funk besonders deutlich wahrgenommen,
ist jedoch auch bei drahtgebundenen Netzen relevant. Auch Kabel strahlen einen
Teil der auf ihnen libertragenen Signale als elektromagnetische Wellen in die
Umgebung ab und kénnen daher "belauscht” werden. Verewendet man - wie IBM
Wireless LAN - einen Verschliisselungsalgorithmus fiir die Daten, so kehrt sich

das Risiko um zu lasten des verkabelten Netzes, wo Datenverschliisselung heute
noch die Ausnahme darstelit.

Ner Durchsatz wird durch eine Datenkompression verbessert, deren Verwendung
_da in Hardware ausgefiihrt - den Prozessor nicht belastet und daher keine
PerformanceeinbuBen mit sich bringt.

Das TDMA-Verfahren bringt sowohl Vorteile bei der Vermeidung von Kollisionen als
auch beim Stromsparen auf mobilen Systemen, da die Funkkomponenten zeitweise
abgeschaltet werden kénnen.

Anwendungskompatibilitat wird durch Einsatz von NDIS- und ODI-Treibern erzielt.
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IBM Wireless LAN

Produktbeschreibung

Alternative Topologien

Peer-to-Peer Topologie Hierarchische Topologie’ )
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einzelnen Station
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(] 1BM Wireless LAN

Produktbeschreibung
Alternative Topologien

Notes:

Bei Peer-to-Peer Topologien gibt es das Problem der Hidden Terminals. A hat

Kontakt mit B, B hat Kontakt mit C, wegen zu geringer Funkreichweite hat

jedoch A keinen Kontakt mit C. Da diese Situation nicht der in einem verkabelten

AN entspricht, ist hier die Anwendungskompatibilitét nicht mehr gegeben.
~“Gel6st werden muB dies durch die Schaffung kleinerer Funkzellen als beim

Konzept der hierarchisch gesteuerten Funkzelle. Auch das TDMA-Verfahren kann

nur hierarchisch realisiert werden.

T === Copyright 1995 IBM Corporation, Inc. WLPROD
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Produktbeschreibung

IBM Wireless LAN

Netztopologien

Einzelne Zelle

Vernetzte Zellen
_-TTTTeN (1 Zelle = 1 LAN Segment)
- 0
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. ~ IBM Wireless LAN

Produktbeschreibung
Netztopologien

Notes:

Die einfachste Form eines Wireless LAN ist eine eigensténdige, isolierte
Funkzelle ohne Verbindung zu anderen Netzen. Die gesamte Kommunikation
findet drahtlos statt. Server auBerhalb der Funkzelle kénnen nicht erreicht
‘)lerden.

Will man mehrere Funkzellen zu einem gréBeren Netz verbinden, so geschieht
dies bei IBM Wireless LAN lber ein drahtgebundenes Netz. In gleicher Weise

wie die Funkzellen untereinander kommunizieren, erfolgt auch die Kommunikation
zwischen drahtlos und drahtgebunden angeschiossenen Stationen.

Beim IBM Wireless LAN erfolgt die Kommunikation zum verkabelten Netz (iber
die Basisstation. Diese kann - je nach Systemplattform und Protokoll - als Briicke,
Router oder Gateway arbeiten. Auch eine Kombination dieser Funktionen ist
méglich.

Bei anderen drahtlosen Netzen, insbesondere bei Peer-to-Peer Netzen gibt es
sogenannte Access Points, die die Ubergangsfunktion ins verkabelte Netz
realisieren.

= Copyright 1995 IBM Corporation, Inc. WLPROD
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Produktbeschreibung

IBM Wireless LAN

Roaming

.- Ny \ )
N ‘ i A ’
Uber Router . A ; Roaming iiber
hinweg \ / Router hinweg
. ! nicht unterstiitzt
TeEns Copyright 1995 IBM Corporation, Inc. WLPROD
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_ IBM Wireless LAN

Produktbeschreibung
Roaming

Notes:

Mobile Anwender mit tragbaren Rechnern haben in Netzen, die aus mehr als einer
Funkzelle bestehen, das Bediirfnis, von einer Zelle zur ndchsten zu wechseln ohne
dabei die Verbindung zum Netz unterbrechen zu miissen. Diese Funktion nennt man
oaming
Zt der Ubergang ins verkabelte Netz mit einer Briickenfunktion realisiert, so ist es
fur die Roamingfunktion unerheblich, ob es im drahtgebundenen Berelch weitere
Briicken gibt.
Im Ethernet werden transparente Briicken verwendet. Bei dieser Technik haben die
Stationen selbst keine Informationen dariiber, in welchem Segment sie sich befinden.
Daher ist es relativ einfach, einen Ubergang in ein anderes Sement zu realisieren.
Bei dem im Token-Ring ubllchen Source-Route-Bridging besitzen die Stationen die
Information i(iber den Weg, den die von ihnen gesendeten Daten nehmen (Routing
Information Field). Bei einem Ubergang in ein anderes Segment stimmen die
Segment-Nummern in diesen RIF-Feldern nicht mehr. Es gilt nun, ein Verfahren zu
schaffen, nach dem die Briicken in geeigneter Weise eine Umsetzung der RIF-
Informatlonen vornehmen, ohne daB die Stationen eine Anderung auf der MAC-Ebene
wahrnehmen. Dies ist erforderhch fir die Anwendungskompatibilitat.
In Netzen mit Routingfunktionen ist Roaming von einem Teilnetz liber einen Router
hinweg in ein anderes Teilnetz nicht unterstiitzt.
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(] IBMWirelessLAN
Produktbeschreibung
Ubersicht der Eigenschaften

o Storunempfindlichkeit

o Netzmanagement )
o Sicherheitsfunktionen

« Uberginge ins verkabelte LAN

o Mobilitat

o Softwarekompatibilitat

o Performance & Zuverladssigkeit

« Einfache Installation

« Weltweite Einsetzbarkeit

« Genehmigungs- und lizenzfrei

= == Copyright 1995 IBM Corporation, Inc. WLPROD
=== G. Waller M. DeCain

Seite 53



Produktbeschreibung
Ubersicht der Eigenschaften

~ IBM Wireless LAN

Notes:

Die Eigenschaften werden im Folgenden weiter erléutert.

Die weltweite Einsetzbarkeit beruht auf dem verwendeten ISM-Band 2.4 - 2.5 GHz, welches
in den meisten Léndern zur Verfiigung steht. Die IBM hat fiir die wichtigsten Lander die
~ Julassung durchgefiihrt oder eingeleitet.

s
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] IBM Wireless LAN

Produktbeschreibung

Eigenschaften im Detail

IBM Wireless LAN ISA/MCA

Spread Spectrum/Frequency Hopping
ISM-Band 2.4 - 2.5 GHz

1 Mbit/s Dateniibertragungsrate

MUA
EEIRIREY BY

FHHRBBV/RR g RIBIBEY

Reichweite bei Sichtverbindung: Bis 130 Meter (Zellenradius
Isolierte Funkzelle oder drahtlose Ergénzung eines
verkabelten LANs (Token-Ring, Ethernet)

Zwei-Normen-Adapter fiir ISA and MCA
Datenverschliisselung und Zugangskontrolle
(Access Control)

SNMP und IBM Netzmanagément

Datenkompression fiir erhdhten Durchsatz
Bis zu 40 aktive Benutzer pro Zelle

NDIS Treiber (fir DOS, Windows, 0S/2)
IBM LAN Server, MS LAN Mgr, WFWG, LANtastic
ODI Treiber (DOS, Windows, 0S/2)

}
Novell NetWare 3.x und héher, Personal NetWare

“
TEES Copyright 1995 IBM Corporation, Inc.
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] IBM Wireless LAN

Produktbeschreibung
Eigenschaften im Detail - ISA/MCA

Notes:

Die Reichweite von 130 m gilt fiir den Fall, daB sich keine Hindernisse zwischen
Sender und Empfénger befinden. In Gebauden 148t sich keine allgemeingiiltige
_ Aussage zur Reichweite treffen. Die Ausbreitung der Funkwellen héngt ab von
er Beschaffenheit der Wande und Decken, der Tiiren sowie der Mdbel. Zur
-crmittlung der Funkversorgung im konkreten Fall kann ein zum Lieferumfang
des Produktes gehdrendes MeBprogramm RSSI (Received Signal Strength
Indicator) verwendet werden. Durch geeignetes Plazieren und Ausrichten der
Antenne I&Bt sich eine optimale Anordnung erreichen.
Die ISA/MCA-Karte wird mit einem 1,5 m langen Kabel zwischen Karte und
Funk-/Antennenmodul geliefert. Als zusétzliche Ausstattung kann ein 4 m
langes Kabel bestellt werden. Eine weitere Option ist das sogenannte Custom
Cable Kit, bestehend aus 2 Verstéarkereinheiten. Damit kann ein vorhandenes
UTP-Kabel von bis zu 170 m Lénge, an dessen Enden die Verstérker angeschlossen
werden, zur Verbindung der Komponenten verwendet werden.
Die ISA/MCA-Karte kann sowohl zum Betrieb einer Basis-Station als auch fiir eine
Remote-Station eingesetzt werden.
Datenkompression und Verschliisselung erfolgen mit von IBM entwickelten
Chipsets ohne Belastung des Hauptprozessors.
SNMP-Management (Standard-MIB und spezielle Wireless-MIB) ist unterstiitzt,
ebenso die Anbindung an ein Netview-System auf einem Mainframe.
Die Zusammenfassung mehrerer Basisstationen zu einem Wireless-Netz erfolgt durch
_Jlas NAP (Network Administration Program), welches einmal im Netz installiert sein
muB und alle Basisstationen des Netzes koordiniert und steuert.
Dadurch bleibt es fiir eine Remote-Station gleichgiiltig, mit welcher der Basisstationen
sie in Kontakt tritt.

= == Copyright 1995 IBM Corporation, Inc. WLPROD
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(] IBM Wireless LAN
Produktbeschreibung
Eigenschaften im Detail

IBM Wireless LAN PCMCIA

» Spread Spectrum/Frequency Hopping
» ISM-Band 2.4 - 2.5 GHz

» 1 Mbit/s Dateniibertragungsrate
 Reichweite bei Sichtverbindung: Bis 130 Meter (Zellenradius) ©

« Isolierte Funkzelle oder drahtlose Ergénzung eines
verkabelten LANs (Token-Ring, Ethernet)

« PCMCIA Typ 2 Adapter

» Datenverschliisselung und Zugangskontrolle
(Access Control)

e SNMP und IBM Netzmanagement

» Datenkompression fiir erh6hten Durchsatz
« Bis zu 40 aktive Benutzer pro Zelle

» NDIS Treiber (fur DOS, Windows, 0S/2)
IBM LAN Server, MS LAN Mgr, WFWG, LANtastic

» ODI Treiber (DOS, Windows, 0S/2)
Novell NetWare 3.x und hoher, Personal NetWare

TE== Copyright 1995 IBM Corporation, Inc. WLPROD
=E==T= G. Waller M. DeCain
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IBM Wireless LAN

Produktbeschreibung
Eigenschaften im Detail - PCMCIA

Notes:

von der ISA/MCA-Variante:

1. Das Gehéduse des Funk-/Antennenmoduls ist unterschiedlich. Der Inhalt - das
) eigentliche Modul - ist identisch.

- 2. Das Kabel zwischen Adapter und Modul ist anders und kiirzer.

3. Die PCMCIA-Karte unterstiitzt nicht die Funktionen der Basisstation. Sie kann
nur als Remote-Station eingesetzt werden.

Die PCMCIA Variante des Produktes unterscheidet sich in folgenden Punkten

= Copyright 1995 IBM Corporation, Inc. WLPROD
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IBM Wireless LAN

Produktbeschreibung
Netware-Umgebung
Protokolle:
802.2
Netbios
IPX
IP
Ethernet
S L ) _ S'd
Base Base
Station Station Station / Station
Novell Novell 0S/2 + Novell
Server Server WL Server +
e e e Briicke we Net\sh’lgze for
i} i 1 ;. .
Remote emote Remote Remote .
DOS, Windows, DOS, Windows,  DOS, Windows, DOS, Windows,
0S/2 0S/2 0S/2 0S/2
+ NetWare + NetWare + NetWare + NetWare
Requester Requester Requester Requester

+ NetWare for SAA

L. ... - ]
?'f:-._':‘ '—::_‘5 Copyright 1995 ISM Corporation, Inc.
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"] 1BM Wireless LAN |
Produktbeschreibung
Netware-Umgebung

Notes:

Das Produkt IBM Wireless LAN unterstiitzt Novell Netware Umgebungen. Der
Regelfall ist dabei, daB die Basisstation auf einem Netware Server Installiert
wird. Dieser ist in der Lage, das bei Netware verwendete IPX Protokoll zu routen.

' f)st das verkabelte Netz ein Token-Ring Netz, so kann die Basisstation auch unter
0S/2 installiert sein. In diesem Fall muB die Briickenfunktion aktiviert sein, die
Basisstation agiert nun fiir das IPX-Protokoll nicht als Router sondern als Briicke.

In Verbindung mit dem Netware-Zusatz Netware fiir SAA (SNA-Host Gateway) ist
es mdglich, die mit dem entsprechenden Requestor ausgestatteten Wireless Remote
Systeme an einen Mainframe anzubinden.

TEESE Copyright 1995 IBM Corporation, Inc. WLPROD
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'IBM Wireless LAN |
Produktbeschreibung
NDIS-Umgebung

- IBM LAN Server

- IBM LAN Server + TCP/IP

- IBM LAN Program / PC LAN Progra
- MS LAN Manager
g - MS Windows NT

SNA
- Artisoft LANtastic Server
- NFS

NFS Server
Mainframe or -
IBM LAN Server |
+ TCP/IP T
Token-Ring SNA Backbone “Ethernet
3270
,,,,,,, SDLC
L ISDN "
SB asls Station Station
tation 0S/2 0S/2
0Ss/2 + >
g Comm Mgr
WL Briicke (SNA Gateway) V. TCP/P
Remote
0S/2 DOS, Windows, 0S/2
+ Cg_mm Mgr + IBM LAN
. Requestor 3
DOS, Windows ;
+ PC3270 + TCP/IP
+ LAN Support
Program
e |
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. "IBM Wireless LAN

Produktbeschreibung
NDIS-Umgebung

Notes:

Hier ist die Basisstation in jedem Fall 0OS/2. Im Falle eines Token-Ring Backbone

Netzes wird sie als Briicke installiert und unterstitzt alle Protokolle und Netzwerke,
‘welche die NDIS-Schnittstelle verwenden, insbesondere die hier genannten.

)Die SNA-Gateway-Funktion des Communication Manger/2 kann genutzt werden,

um SNA-Mainframes zu ereichen. Dabei sind alle Verbindungsoptionen des CM/2
unterstiitzt, nicht nur tiber einen LAN-Adapter (z.B. SDLC, ISDN).

Fiir das Protokoll TCP/IP kann neben Bridging auch Routing eingesetzt werden,

erforderlich ist in diesem Fall auf der Basisstation zusétzlich das Produkt
TCP/IP fiir OS/2 (ab Rel. 2.0).

Copyright 1995 IBM Corporation, Inc. WLPROD
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"] IBM Wireless LAN
Produktbeschreibung
Security

1) Das Frequency Hopping Verfahren an sich

- Schwierig zu erkennen/verstehen
- Psuedozufallsgenerierte Hopping Patterns

» 96 Millisekunden je Hop A h N ?
- Teures Spezialgerét zum Abhéren nétig ’ I l I | I
~ Schiitzt vor ZUFALLIGEM ABHOREN

» 79 Hopping Frequenzen / 83 MHz HF Bandbreite

2) Datenverschliisselung
7*88&7091gk|y{{
- Patentiertes IBM Verfahren Jmflo=i-i;>ky;
~ Kein komplexes Schllisselmanagenment nétig =°{;’7#@%'%
= Anwenderfreundlich (transparent fiir Endanwender) [1??fp(=}"il}
» Schiitzt vor GEZIELTEM ABHOREN < 7
3) Zugangskontrolle *&
- Uberpriifung erfolgt automatisch beim Log-In (d.h. transparent \\/ / é_]
tiir Anwender) / . }
- Basiert auf der MAC-Adresse : —‘ﬁ[%/ [E\ -
= Schiitzt vor gezieltem EINDRINGEN IN DAS NETZ (E
T=ES Copyright 1995 IBM Corporation, Inc. WLPROD
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IBM Wireless LAN

Produktbeschreibung
Security

Notes:

Die Funktechnik an sich ist bereits eine erste Stufe der Sicherheit, denn das
Frequency Hopping Verfahren kann durch einen handelsiiblichen Scanner nicht
erkannt, geschweige dann abgehért werden.

“?ie Verschliisselung ist in speziellen Chipsets, d.h. in Hardware realisiert. Sie
verursacht somit keine zusétzliche Systembelastung. Sie ist ebenso optional wie
die Datenkompression. Beides wird auf dem Remote-System aktiviert, d.h. indi-
viduell eingesetzt, ohne daB das gesamte Netz einheitlich betrieben werden muB.
Die Zugangskontrolle ist in erster Linie eine administrative Funktion. Sie arbeitet
wahlweise auf Basis der universellen (UAA) oder lokal vergebenen (LAA) MAC-
Adresse. Mit ihr konnen Zugangsrechte festgelegt werden, in Abhéngigkeit von
Wochentag und Uhrzeit.

Die eigentliche Security-Funktion basiert auf einem Security-Code, der auf der
Basisstation (im NAP) generiert wird fiir jeden Remote-Rechner, und zwar mit
Hilfe von dessen globaler MAC-Adresse (UAA). Da diese eindeutig ist und nicht
verandert werden kann, bietet diese Funktion wirkungsvollen Schutz vor Hackern.

? =5 Copyright 1995 IBM Corporation, Inc. WLPROD
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. ~IBM Wireless LAN

Produktbeschreibung
Netzwerk-Management
Host
Generic IBM Generic Alerts
Alerts . Iy
Lo - .y -

\
Nhel::vlglrlk Wireless
Management M Network
Station anagement

Beliebiger
SNMP

Manager

MIB Il und
-g—— Wireless MIB —

(SNMP) .
Basisstation Basisstation
Novell 0S/2 + TCP/IP
IPX Routing WL Bridging
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 IBM Wireless LAN

Produktbeschreibung
Netzwerk-Management

Notes:

Im Schwerpunkt wird SNMP-Management unterstiitzt. Die SNMP-Agent Funktion
ist in der Basissoftware enthalten und muB nur aktiviert werden. Fir Netview fiir
AIX (ehemals Netview/6000) ist eine Beispielanwendung im Produkt enthalten.

Qlternativ dazu gibt es die Méglichkeit, direkt Alerts an ein NetView System zu
schicken.

Fir die gemeinsame Verwaltung aller Basisstationen eines drahtlosen Netzes
gibt es das Network Administration Program (NAP). Es muB je Netz genau
einmal vorhanden sein, es wird in der Regel auf einer Basisstation installiert,
kann aber auch auf einem beliebigen anderen OS/2 System im drahtgebundenen
Netz installiert sein. Bei einer isolierten Funkzelle befindet es sich auf der Basis-
station.

Die Funktionen des NAP beziehen sich auf die funktechnischen Aspekte. Sie
umfassen: Netzname, Frequezverwaltung, Zugangskontrolle, Security Codes,
Hopping Sequenzen. Das NAP ist hier nicht dargestelit.
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Produktbeschreibung
Nomenklatur

N,

 IBM Wireless LAN

Cell:

One Base and several Remote or Wireless workstation(s)
Base Station:

A Base Station uniquely manages the data traffic within a

cell - it may contain the Network Administration Program
(NAP). A Base Station is also referred to as an Access
Point (AP).

¢ . }
Remote Station:

Station

A LAN workstation identified by the Base Station; it must
communicate with other remote station(s) thru a Base

Base

» Remote
Station

Station 1

Standalone Cell

Copyright 1995 IBM Corporation, Inc.
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IBM Wireless LAN

Produktbeschreibung
Nomenclature

Notes:

To understand the IBM Wireless LAN it is necessary to define some terms.
A wireless Cell consists of one or more remote workstations and one Base
station. The Base station is always required with the Wireless LAN as it does
' zot support peer-to-peer wireless communciations (that is, without going through
-an Access Point). The Base station may be thought of as a relay point for the
wireless cell. Peer-to-peer Network Operating Systems such as LANtastic from
Artisoft and NetWare Lite from Novell, as well as peer-to-peer applications such
as Person-To-Person from IBM are fully supported.

The Base station contains some software to enable the Wireless LAN functions.
Multiple Base stations may coexist within a single network and extend the network.
The cell radius determines the maximum geographic coverage or range of the cell.
At least one Base station must have a software program referred to as the NAP
(Network Administration Program), which is 0S/2 based. Base stations may
communicate with one another, using wireless and/or wired links.

In the Wireless LAN a Remote station is one that is not a Base station but wishes
to communicate through the Base station with other Remote stations. All of

the above names for stations apply whether a Wireless LAN is installed to
function by itself or with other cells through a wired connection.

tracellular communications between stations is controlled by the Base station.
‘For extracellular traffic an additional function is required which is either bridging
or routing. This is also implemented in the Base station. Lastly, gateway
gunctionality (such as NetWare for SAA or CM/2) may be resident in a Base
tation.

== == Copyright 1995 IBM Corporation, Inc. WLPROD
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(] IBM Wireless LAN |

Produktbeschreibung
Nomenclature

Network
= LAN Management
| Server Station

Wired LAN Cell

rd
rd
7
1
Cell 2 L
Y

without NAP

Base Station
with NAP

iz’

T=ES Copyright 1995 IBM Corporation, Inc. WLPROD
===7= G. Waller M. DeCain

Seite 69



. IBM Wireless LAN

Produktbeschreibung
Nomenclature

Notes:

An IBM Wireless LAN network consists of a collection of Remote stations and
at least one Base station with the Network Administration Program. It may
comprise several cells and each cell may have from 50 to 60 workstations in it.
‘The Base station (Access Point) may implement a bridge function to connect
<he Remote stations to the wired world, or it may provide a routing function but
not both.

Each cell in this environment may communicate with other cells by using
the shared copper media. Every remote station may communicate within its
own cell by using a Base station and to other cells across a different Access
point, if each Access Point has a wired connection.

The stations in the wireless cells may be managed by a LAN Management station
on the wired LAN as if they were in fact on the shared media themselves,
provided that they have implemented the necessary protocol (SNMP, CMOL)

T = Copyright 1995 IBM Corporation, Inc. WLPROD
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Produktbeschreibung

)
IBM Wireless LAN |

IBM Wireless LAN Functions

« System Features
- Compression set in remote station

- RSSI on remote station (Received Signal Strength Indicator)
- RPL function for the remote station

- Automatic Frequency Management for a base
» Network control

Ve

» Available thru the Network Administration Program (NAP)
» Network Access Control

- Network Security
Authentication

Authentication and encryption
» Network Frequency Management

- Delete/restore some specific frequency for the base

L
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IBM Wireless LAN

Produktbeschreibung
IBM Wireless LAN Functions

Notes:

The Wireless LAN features a rich set of functions. The system comes with an
option to enable compression to increase throughput. This is hardware-level
compression and is built on an IBM-unique, industry leading chip technology.
4 utility allows a mobile station to visually monitor the quality of the radio
)signal it is receiving. If clients require Remote Program Load this is also
accommodated in the system design.

The Network Administration Program provides security at several levels. The
network administrator can control time-of-day access for individual stations.

A separate Security function may be implemented that is based on an algorithm
that uses the clients network address. The NAP will generate a unique key for
the client that is exchanged with the Base Station when the Remote Station
initiates contact. The administrator may deny access to stations or it may
require/enable them for encryption to increase security. In the unlikely event
that there is a problem with interference on certain channels, or to restrict

cells to certain ranges of frequencies, the NAP allows the restriction or denial
of use for frequencies.

The Wireless LAN hops frequencies every 96 ms. The hopping patterns that

stations use is determined by the Base Station. This protects against

accidental interference and decreases the likelihood of deliberate interference
~Jr eavesdripping.
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IBM Wireless LAN
Produktbeschreibung
IBM Wireless LAN Functions
Network Management

« SNMP Network Nanagement

» Network Management Station: NV for AIX, Novell NMS
» Trap Sent From a Base to NV for AIX

- Sends Host NV Generic Alert
» Get a Response from Each Base to an SNMP Request

» The Network Management Facility is Optional

g’
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(] IBMWireless LAN
Produktbeschreibung

IBM Wireless LAN Functions
Network Management

Notes:

Wireless LAN network management can be accomplished in several ways.
There is a modest amount of management capability from the NAP.
Unfortunately there is not a function to detail what stations are in the network
i: any given time. There is however the ability to implement SNMP for
/nanagement, both in the clients and in the base station. Typical SNMP
managers, such as NetView for AIX or Novell NMS may be used.

Traps sent to NetView for AIX from a client may be forwarded to a host-based
NetView as a generic alert. SNMP functions such as 'gets’ are possible as
well with tools like for NetView for 0S/2. LAN Network Manager can also work
if a CMOL agent such as LAN Station Manager is employed.
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Produktbeschreibung

_IBM WirelessLAN
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EE=SE N Installation 1ISC

To start the SystemView for 0OS/2 Installation:

A\

Cﬁange to the directory containing the SystemView' |
code |

e Type INSTALL

B You are then presented with the panel shown below:

B 55[51#%5#
- | for WorkGroup

Instructions

| Welcome to Sgstemiw for ooup Server Italati‘l;nn '

The following windows will guide you through the installation
{of SystemView for WorkGroup Server. See the README.TXT
jon CD_ROM for more information.

Press Continue to start the installation. Press Cancel and -
1then Exit to stop the installation.

e Select Continue

e and you will be presented with the following panel:

July 1995 SystemView LAN for OS/2 Warp : ESP Workshop 32




e The option Update CONFIG.SYS should always be
taken unless you wish to verify, or manually update,
the changes to CONFIG.SYS before they take effe