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Edition Notice

Edition Notice
Third Edition (March 1991)

This edition applies to Version 1.2.1 of |IBM Advanced Interactive
Executive/ 370 (Al X/ 370), Program Number 5713-AFL, and to all
subsequent rel eases until otherw se indicated in new editions or
Technical Newsletters. Make sure you are using the correct edition
for the level of the product.

Order publications through your IBMrepresentative or the | BM branch
of fice serving your locality. Publications are not stocked at the
address gi ven bel ow.

A formfor reader's comments appears at the back of this publication.
If the form has been renoved, address your conments to:

| BM Cor poration, Departnent 52QA M5 911
Nei ghbor hood Road

Ki ngston, NY 12401

US A

When you send information to IBM you grant |BM a nonexcl usive right
to use or distribute the information in any way it believes
appropriate without incurring any obligation to you.

| Copyright International Business Machi nes Corporation 1988, 1989,

1990. Al rights reserved.

| Copyright AT&T Technol ogi es 1984, 1987, 1988

Note to U. S. Government Users -- Docunentation related to restricted
rights -- Use, duplication or disclosure is subject to restrictions

set forth in GSA ADP Schedul e Contract with | BM Corp.
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Not i ces

References in this publication to | BM products, progranms, or services do
not inply that IBMintends to nmake these available in all countries in
which | BM operates. Any reference to an |BM product, program or service
is not intended to state or inply that only I1BMs product, program or
service may be used. Any functionally equival ent product, program or
service that does not infringe any of IBMs intellectual property rights
or other legally protectible rights may be used instead of the |IBM
product, program or service. Evaluation and verification of operation in
conjunction with other products, prograns, or services, except those
expressly designated by IBM are the user's responsibility.

| BM may have patents or pending patent applications covering subject
matter in this docunment. The furnishing of this docunent does not give
you any license to these patents. You can send license inquiries, in
witing, to the IBMDirector of Commercial Relations, |BM Corporation
Pur chase, Ny 10577.

Subt opi cs
FRONT_1.1 Trademarks and Acknow edgnents

' Copyright IBM Corp. 1988, 1989, 1990
FRONT 1-1



AIX/370 General Information
Trademarks and Acknowledgments
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University of California.
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is a trademark of International Business Machi nes Corporation.
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Campus of the University of California.

(as in the Connect conmmand) is a trademark of | NTERACTI VE
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is a trademark of | NTERACTI VE Systens Corporation.

is a trademark of Sun M crosystens, Inc.

System 2 is a trademark of International Busi ness Machi nes
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is a trademark of International Business Machi nes Corporation.
is a registered trademark of UNI X System Laboratories, Inc. in
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About Thi s Book

Thi s book is an overview of the | BM Advanced Interacti ve Executive/ 370
(AIX/370). It is a general introduction to Al X/370 and its capabilities.

Thi s book does not contain conplete information about Al X/ 370 use and
operation. Qher manuals nust be consulted prior to a decision to
purchase Al X/ 370. Please consult the "Docunentation"” section of this book
for sources of nore detailed information about Al X/ 370.

Subt opi cs
Who Shoul d Read Thi s Book
What You Shoul d Know

| Copyright IBM Corp. 1988, 1989, 1990
PREFACE - 1



AIX/370 General Information
Who Should Read This Book

Wio Shoul d Read Thi s Book

This book is intended for data processing professionals who are
consi dering the purchase of AIX/370. It is a general introduction to
Al X/ 370 and its capabilities.
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What You Shoul d Know

Thi s book assumes that you have a basic understandi ng of conputer hardware
and software, communi cations, and operating systens, including UN X
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1.2
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net wor ks and TCP/I P

6.5/8 | IBMPC DOS and

Al X/ 370 can
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Access for DOS Users
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Interface to Personal Conputers

7.0, i Al X/ 370 offers

i shells, editors,

i conpilers, and
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| security facilities.
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: : I printed
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O her functions and enhancenments
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AIX/370
2.0 Al X/ 370
Subt opi cs
2.1 An Al X operating systeminplenmentation on System 370
2.2
2.3 Highlights
2.4 UN X operating system overview
2.5 The IBMAIX fam |y
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An AIX operating system implementation on System/370

An Al X operating systeminpl enmentation on System 370
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| BM Advanced I nteractive Executive/ 370 (Al X/ 370) is an Al X operating
system i npl ementation for | BM Systeni 370 processors.

Here are sone reasons to choose Al X/ 370:

O An installation has a UNI X operating system but needs nore computin
power - for exanple, vector processing or nore file space - than
wor kst ations can provide.

O An installation is running IBMs VM operating systemand wants to ad
UNI X operating systemfunctions (possibly because of a need to install
an application package that runs under a UNI X operating systenj.

O An installation wants a transparent and dependabl e conputin
environment for its UNI X operating system

O An installation wants to connect one or nore Systeni 370 nachi nes an
several IBMPS/2s to forma cluster of nachines with the Al X
Transparent Computing Facility (TCF).

O An installation wants sone or all of its machines to interact with th
user in Japanese Language.

' Copyright IBM Corp. 1988, 1989, 1990
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Highlights

.3 H ghlights

Consi stency with UNI X System V and
Berkel ey Software Distribution; PQOSIX
conpl i ance

I ndustry-standard networking facilities,
i ncluding TCP/I P on Ethernet and | BM
Token- Ri ng

| BM 3090 Vector Facility support

Interface to personal conputers under
| BM PC- DOS
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UNIX operating system overview

2.4 UNI X operating system overvi ew

There are several versions of UNI X operating systens for a variety of
conputers. Mdst of these versions are based on one of two maj or
i mpl enent ati ons:

Various versions of UN X operating systenms usually have nuch in comon.
Prograns witten in C |l anguage are typically portable fromone UN X
operating systemto anot her.

UNI X operating systens are used in many installations, including
uni versities and busi nesses. Many software houses have made nunerous
application prograns avail able for UN X operating systens.

Subt opi cs

2.4.1 Multi-user system
2.4.2 Kernel

2.4.3 Shell

2.4.4 Prograns

2.4.5 File system
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Multi-user system

2.4.1 Mul ti-user system
UNI X operating systens are interactive, nulti-user operating systens.

Several users can work with the system concurrently and i ndependently, and
each user can run several processes (prograns or commands) at the same
time. Users can share files if those files have the appropriate access
perm ssi ons.
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2.4.2 Ker nel

The kernel is the part of the systemthat interfaces with the hardware and
provi des services for the other systemlayers such as systemcalls, file
system support, and device drivers.
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2.4.3 Shel |

Interfacing with the kernel are various prograns, including the shell
The shell provides a flexible interface between the users and the rest of
the system It is a command interpreter with programrming facilities.

Wien a command is entered, the shell interprets it and calls the
appropriate programto performthe work. The programthe shell invokes
may be a sinple command, a chain of conmands, or an application program
such as an editor or a debuggi ng tool.

Several commands and control statenments can be put into a file (shel
script) that can then be executed by the shell as a new conmand.

A shell treats displays, printers, and other input/output (I/0O devices
the same way that it treats files. Normally, the input for a program or
command cones fromthe keyboard, and the output goes to the display. But
with the shell, input can cone fromany file or device, and output can go
to any file or device. This is called |I/Oredirection. Using a standard
shel |l command, the user can print a file on the display. However, the
output fromthis command can be redirected to another file.

The shell also makes it easy to use the output of one conmand as the input
to another command. This is called piping.

programiming taxt
languages Processors

interprets user's commands

serves as
an interface file and

to the rest of | string mani-
the systam pulators

Kermnel

allacates baslc com-
puter resources

Brograns Shell

provides a flexible command
language

sommunications
and networking

utilities for
programmers
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Programs

2.4.4 Pr ogr ans

UNI X operating systens contain many conmands and a w de variety of
prograns and functions. They are especially equipped with tools for
sof tware devel opnent |i ke high-Ievel |anguages (C | anguage, in
particular), a synbolic debugger, a source code control system a
conpiler, and a | exical analyzer. There are also tools for text
processing, file and string mani pul ati on, docunent production, and
net wor ki ng functi ons.
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File system

2.4.5 File system

UNI X operating systens have a sinple yet powerful file systemthat
consists of directories and files.

Files are considered to be strings of characters w thout any further
structure. Any information structure is assuned only by the processing
programns.

Files are grouped into directories. The directories are structured in a
hi erarchy, starting with the "root" directory. Files can be found
relative to the current directory or by absolute path name.

Access rights can be defined for each file or directory for reading,
witing, and executing. These rights can be different for the file's
owner, the group of which the owner is a nmenber, and all other users. For
exanpl e, the owner could define a file that:

0 The owner can read, wite, and execute

0 Menbers of the owner's group can only read and execute

0 Everyone else can only read

' Copyright IBM Corp. 1988, 1989, 1990
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The IBM AIX family

The I1BM A X fam |y

IBM offers the following Al X fam |y products:

O

| BM Advanced Interactive Executive/370 AIX/370). This is the AIX
offering for md-range to high-end processors (IBM 9370, 4381, and
3090) that use System 370 architecture and Systeni 370 Extended
Architecture (XA). Al X 370 should be considered when a System 370
operating environment is required. The larger Systenl 370 processors
provide the nost extensive Al X disk storage capacity, menory, and CPU
processing capability, with 3090 vector facility support for

| arge-scal e nuneric-intensive conputing.

Al X Version 3 for RISC Systeni 6000. This is a nulti-tasking

demand- paged virtual menory operating systemthat can operate as a
singl e-user or nmulti-user system It is POSIX conpatible, as well as
of fering significant | BM enhancenments. It will be the foundation for
future offerings of AIX PS/2 and Al X/ 370. For further information,
see | BM RI SC Systenml 6000 Software O ferings Overview, GC23-21809.

| BM Advanced Interactive Executive for the RT AIXRT). AIXRT is a
m d-range Al X offering that uses the Reduced Instruction Set Conputer
(RISC) architecture. Al X/ RT supports a wi de range of communi cati ons
facilities, allowing attachment to UNI X operating systens and ot her
operating systenms. Al X/ RT has an extensive library of applications
for comercial, engineering, and scientific environments, especially
those requiring high-function graphics or numeric-intensive conputing.

| BM Advanced I nteractive Executive for the Personal System 2 AlX
PS/2). AIXPS/2is the entry level AIX offering. It uses the 386
architecture. AIX PS/2 satisfies the requirenment for a small single-
or multi-user UN X operating systemor workstation, mgrations fromPC
XENI X Version 2.0, or a high degree of affinity with | BM PC- DCS.

' Copyright IBM Corp. 1988, 1989, 1990
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3.0 Al X/ 370 Function Overvi ew

Subt opi cs

3.1 Functions of SystemV and BSD
3.2 Enhancenents

3.3
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Functions of System V and BSD

Functions of SystemV and BSD
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Enhancements

Enhancenent s
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Ber kel ey functions
| BM enhancenent s
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Functional equivalence to UNIX System V Release 2

3.3.1 Functional equivalence to UNI X System V Rel ease 2

Al X/ 370 is functionally equivalent to UNI X System V Rel ease 2.
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Berkeley functions

3.3.2 Ber kel ey functions

Al X/ 370 is functionally equivalent to release 4.3 of the Berkel ey Software
Distribution (4.3BSD), including the foll ow ng:

C Shel

Job contro
TCP/ |

System cal |
Socket

Si gnal

Li brari e

Long file name
Uilitie

I o A o

Some System V conmands have been repl aced by the equival ent BSD comands
Wi th nore options.

Al X Fanm |y Definition Overview, GC23-2002, describes the details of System
V.2 and 4. 3BSD functional conpatibility and equi val ency.

PCSI X Conpliance: Al X/ 370 confornms to | EEE standard 1003.1 for POSI X
(Portable Operating System for Conputer Environnents).
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IBM enhancements

3.3.3 | BM enhancement s

Al X/ 370 contains the following functions in addition to those in System
V.2 and 4. 3BSD:

I
I
| Transparent conputing (using TCF, the

| Transparent Computing Facility) within a
i cluster of conputers connected by

| Ethernet or |BM Token-Ring

I

I

I
I
| Local area networks consisting of
| Systeni 370 conputers, |IBMRTs, and
| Personal System 2s

I

I

TCP/ I P on Ethernet and | BM Token-Ri ng
connections, and channel -t o-channel

I
I
| Cooperation with | BM Personal Conp-
| uters and PS/2s under |BM PC- DOS

| using Al X Access for DOS Users

I

I

I
I
| Mail facilities and file transfer to and
| fromother |1BM Systen 370 operating

| systens

I

I

| nvocation of CMS conmands from an
Al X cluster (onhost)

' Copyright IBM Corp. 1988, 1989, 1990
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Ful | -screen editor with "w ndowi ng" (the
I Ned editor), in addition to vi

e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
|

| Japanese Language Support

I

e e e e e
e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
|

| Printer queueing and Systen 370

| printing facilities

|

e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
|

| Optimzing C conpiler

I

e e e e e
e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
|

| VS FORTRAN conpiler and library

I

e e e e e
e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
|

i I BM 3090 Vector Facility support

I

e e e e e
e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
|

| Support for Engineering and Scientific

| Subroutine Library (ESSL).

I

e e e e e
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VM Operating Environment

4.0 VM Oper ati ng Environment

Subt opi cs

4.1 Al X/ 370 runs under VM

4.2 Several operating systens can share one processor
4.3
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AIX/370 runs under VM

Al X/ 370 runs under VM
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Several operating systems can share one processor

Several operating systems can share one processor
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4.3
s AlX/2T70 \ AIX/ST0 | AlXfaT0
| _eMs | Kernel ‘_Kﬂe'_|_+<em_e' ]
Swetern 1570 T oo
processor | PNAST0 | |
rummlng Wi [ AXIST0 AlXI3T0 AlXI3TO
|_ AlX/370 User ‘ User | lser
CF manages - Spacs Spaca Space
real computer
resources L _AIXiHO_ ‘ |
L MVYS or VSE 1 ‘ |
— | |

Al X/ 370 runs under VM as a "guest"” (an operating systemrunning in a
virtual rmnachine provided by VM.

The VM control program called CP, manages real conmputer resources such as
menory and di sk space. To do this, CP creates one or nore sinul ated
computers (virtual machi nes) that use simulated conputer resources. Each
virtual machi ne behaves like a real conputer, and is independent of other
virtual machi nes.

Al X/ 370 runs in its own virtual nachine. Therefore, Al X/ 370 users, with
t he occasi onal exception of the system operator and adm nistrator,
interact only with AIX/ 370. At the sane tinme, other virtual nachines on
the same VM host system night be used to run:

0 CM5 - a single-user interactive system designed specifically to run i
a virtual nachine

0 A service virtual machine, such as RSCS (Renote Spooling Comunicatio
Subsysten), for job networking

O A nulti-user operating system such as MS or VS
O Additional Al X production or test virtual mnachines

Thus, Al X/370 can run in parallel with other operating environnents on the
sane processor.

Because of the processing power of Al X/ 370, |less demand is inposed on VMs
own processing resources. Al X/ 370 nanages nost of its own needs for 1/Q
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pagi ng, spooling, and scheduling.

Al X/ 370 has two distinct nodes of operation, with two different kernels.

O

The XA node (XA kernel) runs on VM XA SP. XA node features 31-bit
addressing capability, one gigabyte of address space, and 768
nmegabytes for each user process.

The 370 node (370 kernel) runs on VM SP, with or w thout the HPO
option. This node features 24-bit addressing capability, 16 nmegabytes
of address space, and 8 negabytes for each user process.
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5.0 Transparent Conputing Facility (TCF)

Subt opi cs
5.1 Single systemi mage
5.2
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Singl e system i mage
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52
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5.2.1 Cluster of processors

It is possible to couple up to 31 System 370 processors runni ng Al X/ 370,
and I1BM PS/ 2s running AlX PS/2 TCF, into a cluster. Elenments of the
cluster nust be connected by a |ocal Ethernet, an | BM Token-Ri ng network,
or a System 370 channel -to-channel adapter.

This cluster then appears as a single machi ne resource and shows a single
systeminmage to any user in the cluster. Neither end users nor
application prograns need to know how t he processors and devices are
connected, or where data or programs reside in the cluster.

A workstation that is operating in a European-based | anguage | ocal e

di splays a listing of these resources in Roman-based characters. A

wor kstation that is operating in a Japanese | anguage | ocal e di spl ays sone
m xture of Japanese and Roman-based characters. Regardless of the
characters being displayed, however, the resources indicated are exactly

t he sanme. Japanese and European | anguage nachi nes can be mxed in the sane
net wor K.

A user who logs in to any conputer in the cluster has access to the
resources of all the conputers in that cluster. Furthernore, this access
is the same as on a single-machine Al X system The user does not need to
know how the cluster is configured.

An Al X cluster behaves |ike a single-conputer systemwhen it comuni cates
outside the cluster. Al users within the cluster are regarded as |oca
users, and all users outside the cluster are regarded as renote users.

Di stributed processing: User processes can run on any processor in the
cluster regardl ess of where the user is logged in. The Al X systemtakes
care of the processes and their resources as it would in a single-conputer
system (process transparency). However, the user can also explicitly
control where processes are run

Cluster transparency: Al computers and devices connected to a cluster
behave |i ke a single nmachine resource runni ng under one operating system
Al'l resources are named in a unique way, and the sane name is used from
all sites of the cluster (nane transparency). Objects can be noved from
one site to the other, and their nane does not change (| ocation
transparency). Commands and options al ways give the sane service

regardl ess of the site on which they are issued (senmantic transparency).

Distributed file system A user can access files that are stored on any
site of the cluster, w thout know ng where the data actually is. The
collection of all data in the cluster looks |ike a single file system
Access to all files and directories is the sane as in a single-conputer
system This capability is called data transparency.

Load leveling: AIX 370 provides various comuands to bal ance the | oad on
the different cluster sites, including on, |oads, nigrate, and the fast
al i as.

Local e: Each process operates inits own |ocale. This is a set of

envi ronnment variables that the process uses to function in different ways
according to the demands of different cultural traditions. It includes
factors such as the | anguage in use, date-handling conventions, and the
system of nonetary notation

Dynam ¢ cluster reconfiguration: Conputers can be added to a cluster and
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taken away fromit as needed. To users, Al X/ 370 always appears as a
consi stent system made up of the resources that are currently avail able
inthe cluster. |If parts of the cluster becone unavail able, as nuch as
possi bl e remai ns avail able for use.

Replicated file system Al X/ 370 allows storing of several copies of
selected files and directories within the cluster. This facility provides
backup and reduces the access tine to files that are usually read rather
than nodified. The systemautomatically keeps each copy of the replicated
files and directories up-to-date.

File integrity: An A X/ 370 cluster has a reliable file system because of
the "pooling” of resources and the file replication facilities.

The atomic file mechani sm causes regul ar updates to the files. It
increases the reliability of the file systemand ensures that the file
contents are always consistent and up-to-date for all copies in the
system The application programnmay specify that the old information is
replaced with new information only when the application closes the file or
requests the update.

A | ocking nmechanismfor files and | ogical records works transparently
across an entire cluster.
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6.5.1 Local Area Networks
Al X/ 370 supports two | ocal area networks (LANs):

O Et her ne
O | BM Token-Ri n

LAN connections in Al X/ 370 are currently supported for the integrated
adapters of the IBM 9370 Information Systens and the |1 BM 8232 LAN Channel
St ati on.

These connections can be used to couple processors to a cluster, to
interface with personal conmputers, and to provide networking and nail
facilities with TCP/IP.
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6.5.2 TCP/ I P

TCP/I P (Transm ssion Control Protocol/lInternet Protocol) is a network
protocol that connects to other systens that support TCP/IP. TCP/IP
allows a user to send and receive mail and transfer files across the
network, print files and run commands on renpte systens, and log in to
renote systens.

Al X/ 370 provides TCP/IP support on Ethernet and | BM Token- Ri ng networks.
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6.5.3 Al X/ 370 Network File System

Al X/ 370 Network File System (Al X/ 370 NFS; program nunber 5688-046) is a
separately orderabl e conmpani on product to Al X/ 370. NFS uses TCP/IP on an
Et hernet, |1BM Token-Ring LAN, or channel -to-channel, and provides client
and server functions for distributed processing anong Al X and non-| BM
systens. Wth NFS, an Al X/ 370 system can share files with another system
on that sanme LAN. Conpatible versions of NFS nust be installed on the

ot her Al X or UNI X operating system (Version 3.2 of the Sun M crosystens
NFS Protocol).

NFS provides transparent file sharing, directory |level renote nount,
yel | ow pages directory | ookup, and the Renpote Procedure Call (RPC)
interface for renote processing.
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6.5.4 I nt er- Syst em Conmuni cat i on

Al X supports several facilities for conmuni cations between Al X and ot her
UNI X operating systens. These facilities include:

O bellnet, which consists of standard UNI X System V networ ki ng functions
such as uucp (UNI X-to-UNI X copy protocol) and uux.

O connect - a command that allows the user to log in to renpte Al X/ 370
and UNI X systens.
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6.5.5 Mail facilities
O Sendmail - an inter-network mail router that sends mail transparently

between | ocal and renote systens and anong multiple renote protocols.

O The INmail program- an electronic nessage sendi ng and receiving
facility. The INmail programis nenu-driven and includes an editor
and help facilities with wi ndows.

O The INnet program - an extension of the INmail programthat provides
comuni cation facilities between two or nore systens or clusters that
support the INnet program such as Al X RT and PC XEN X Version 2.0.
The I Nnet program al so provides an interface to the uucp network.

Text files used as nessages can be witten in Japanese characters and sent
from one Japanese-configured user to another. Such files will be handled
properly if sent via the SMIP protocol over Ethernet or Token-Ri ng
connections, even if they must pass through ASCII-only Al X machi nes al ong
the way. Japanese nessages are not supported over uucp connections or by
the standard nmil program

Japanese | anguage nessages are not supported over uucp connections. The
standard nmil program supports Japanese text for in-cluster
comuni cations, but not to renbpte sites outside the cluster.

For communi cation between clusters, text files used as nessages can be
witten in Japanese characters and sent fromone user to another. Both
users nust be operating in a Japanese | anguage | ocale. Such files are
properly handled if the SMIP protocol is used to send over Ethernet or
Token- Ring connections, even if the files nust pass through other AlX
machi nes that are operating in ASCII character |ocal es.
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6.5.6 ASCl | support

Al X/ 370 supports ASCII term nals connected to AIX PS/2 terminals, in
conjunction with the Transparent Computing Facility (TCF).
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6.5.7 VM based net wor ks

CMS user AlIX/370 guest TEO user
at remote ViV at remote VM at remote MVS

{Germany) {Canada) (Australia)

|
VM file transfer
Local {host) Denver, CO,
VM system USA

An Al X/ 370 user has access to the networking facilities of the VM system
in which Al X/ 370 operates as a "guest."

Host file transfer support: Allows Al X/ 370 users to send files to and
receive files fromother users in a network. Files are transferred by use
of the Network Job Entry facility of RSCS (Renote Spooling Conmunication
Subsystenm). The uvcp and vucp commands are provi ded for copying between
VM and Al X operating systens. Files containing nultibyte characters can
be transformed into Host code (SI/ SO, so that they are printable by
System 370 printers equi pped with Japanese fonts and readable by VM users
who have Japanese support.

Host file transfer allows the user to receive files sent by a local or
renote VM CM5 user, an MVS/ TSO user, or another Al X/ 370 user. Simlarly,
files may be sent to those users accessible over the network. Conversion
bet ween EBCDI C and ASCI| takes place by default.

onhost facility: Allows Al X/ 370 users access to conmands in the
Conversational Mnitoring System (CV5). These commands may be used to
start program execution. CV5 command out put may be used as input to Al X
programns.
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6.5.8 Interface to Personal Conputers

Al X/ 370 and | BM PC-DCOS can closely cooperate if |1 BM Al X Access for DOS
Users is installed on the | BM Personal Conputer or PS/2.

The PCs must be connected to Al X/ 370 by an Ethernet or |BM Token-Ri ng LAN.
| BM Al X Access for DOS Users supports the follow ng functions:

O The AIX/370 file systemcan be witten to and read by |BM PC DOS user
and 1 BM PC-DCS applications as if it resided on a |ocal disk.

O Files created on the Al X/ 370 system by an | BM PC- DOS user ar
accessi bl e by Al X/ 370 users and prograns.

0 PC DOS users can access the Al X/ 370 systemprinter as if it were
| ocal PC printer.

0 The PC can operate |like an ASCII term nal connected to Al X/ 370
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Shells
7.4.1 Shel I's
Al X/ 370 provides the follow ng shells:
Bourne shell: This is the standard shell in SystemV, and it is also

avai |l abl e i n BSD. It is the standard shell in Al X/ 370.

C shell: This is the standard BSD shell, incorporating a conmand history
and recall mechanism job control facilities, a substitution nmechanism
and C-like syntax. |If desired, it can be nade the default shell in

Al X/ 370.

Restricted shell: This is a subset of the Bourne Shell w th user
restrictions for systemintegrity purposes. It is available both in

System V and in Al X/ 370.
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7.4.2 Editors

Besides the line editors ed, ex, sed, and the vi full-screen editor, the
INed editor is also available in Al X/370. The INed editor allows
full-screen editing and al so supports "wi ndowing." That is, multiple

wi ndows can be created to edit one or nore files, and information
transferred between them

The sinple, line-oriented UNI X operating systemstyle editors (ed, ex, and
sed) do not support entry or editing of Japanese text. vi allows

full screen editing of Japanese text even when characters occupy nore than
one colum on the display screen. Regul ar expressions containing

mul ti byte characters can be searched for and changed.
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7.4.3 Conmpi l ers
C conpiler: Al X/ 370 has an optim zed C conpiler.

VS FORTRAN conpiler: Al X/ 370 supports the optim zing VS FORTRAN Conpi |l er
and Library in AIX/ 370. This conpiler adheres to the ANSI X3.9-1978
standard. The Engi neering/Scientific Subroutine Library (ESSL) is al so
supported. This FORTRAN and ESSL support, conbined with |arge processor
size, provides a base for nunerically intensive conputing applications.
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7.4. 4 Addi tional features

Service tools: Al X 370 provides a uniforminstallation nethod for
appl i cations and servi ce updates.

Printing facilities: Al X/ 370 takes advantage of the VM spooling systemto
provide a printer queueing system The Al X/ 370 admi nistrator sets up
print queues for various VM systemprinters.

Security and auditability: Al X/ 370 has integrated facilities for user and
data access control. For example, a journaling facility is provided for
all LAN traffic.

X-Wndows: X-Wndows is a windowi ng systemthat provides sinultaneous

vi ews of several executing progranms. Al X/ 370 supports the client function
of X-Wndows at version 11. The client function allows Al X PS/2, Al X/ RT,
| BM PC-DOS, or other UN X operating systens with the X-Wndow Server
function, connected to a TCP/IP network with Al X/ 370, to provide

al | - poi nt s-addressabl e presentati on graphi cs managenment to Al X/ 370

appl i cations.

X. 25 support: The X. 25 protocol is supported in Al X/ 370 through the PS/ 2
with ALX PS/2. Refer to AIX PS/2 General Information, GC23-2055, for
details of this support.

' Copyright IBM Corp. 1988, 1989, 1990
7.4.4-1



AIX/370 General Information
Documentation

8.0 Docunent ati on

Subt opi cs
8.1

' Copyright IBM Corp. 1988, 1989, 1990
8.0-1



AIX/370 General Information

8.1

Subt opi cs

8.1.1 Online docunentation
8.1.2 Printed document ati on
8.1.3 Related I BM publications

' Copyright IBM Corp. 1988, 1989, 1990
8.1-1



AIX/370 General Information
Online documentation

8.1.1 Onl i ne docunent ati on

Al X/ 370 has online reference information for conmands, system calls,
subroutines, and file formats. The pan command is entered to display this
preformatted information at the workstation, either by requesting a
specific nane, or by using a hierarchical task index.
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Pri nted docunentation

Al X/ 370 has a library that contains user information, system support

i nformation,

and reference materi al .

The foll owi ng publications are avail able when Al X/ 370 is delivered:

SC23- 2324
BC23- 2065
SC23- 2066
SC23-2088
SC23- 2291
SC23- 2293
SC23- 2304
SC23-2090
SC23-2292
SC23-2184
SC23- 2300
SC23- 2301
SC23- 2057
SC23- 2058
SC23- 2294
SC23- 2309
SC23-2290
SC23-2044
SC23- 2037
SC23- 2001
SC23- 2076
BC23- 2055
@3C23-2002
3C23- 2333

NI SC18- 0834

Al X Library CGuide, G ossary, and Master |ndex

Al X/ 370 Pl anni ng CGui de

Installing and Custom zing the Al X/ 370 Operating System
Al X/ 370 Admi ni stration Cuide

Usi ng the Al X Operating System

Managi ng the Al X Operating System

Al X Progranm ng Tools and Interfaces

Al X/ 370 Di agnosi s Qui de

Al X Operating System Commands Reference (Volune 1)

Al X Operating Conmands Reference (Vol unme 2)

Al X Operating Technical Reference (Volune 1)

Al X Operating Technical Reference (Volune 2)

Al X C Language User's Quide

Al X C Language Reference

Al X Operating System Messages Reference

Al X Operating System TCP/ I P User's Cuide

Installing and Custom zing the Al X PS/2 Operating System
Al X PS/ 2 Text Formatting Cuide

Al X PS/ 2 Keyboard Description and Character Reference
Al X PS/ 2 | Ned

AlX PS/2 INmail /I Nnet/INftp User's Quide

Al X PS/ 2 General Information

Al X Fam |y Definition Overview

Al X Guide to Multibyte Character Set (MBCS) Support
Al X Japanese Language Support User's Quide
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Rel ated | BM publicati ons

Besi des the Al X/370 and Al X fam |y documentation, the follow ng | BM
publications may be of interest:

GA22-7000
GA22- 7085
GC20- 1838
3C23- 0362
GH24- 5004
GH24- 5055
BC24- 5206
SC19- 6223
3C23-0378
3C26-4219
GA27- 3785
GA27- 3796
SC30- 3458

| BM Systenf 370 Principles of Operation

| BM Systenmf 370 Ext ended Architecture Principles of Operation
VM SP Ceneral |nformation

VM XA SP General Information

RSCS Version 1 General Information

RSCS Version 2 General Information

VM SP: Pl anni ng Gui de and Reference

VM SP HPO Pl anni ng Gui de and Reference

VM XA Pl anni ng

VS FORTRAN Version 2 Ceneral Information

| BM 8232 LAN Channel Station Operators Quide

| BM 8232 LAN Channel Station Installation and Testing
| BM 8232 LAN Channel Support Program User's Cuide
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9.5.1 VM Sof t ware requirenents

Al X/ 370 can run on any |BM processor that is supported by VM SP Rel ease 5
(Program Number 5664-167), VM SP HPO Rel ease 5 (Program Number 5664-173),
or VM XA SP Rel ease 1 (Program Nunber 5664-308), or |ater rel eases.

Al X/ 370 runs as a guest operating systemand is supported V=V, V=R
(without the Preferred Machi ne Assist feature of VM SP HPO, or V=F (XA
node only).

The follow ng (no-charge) prograns are required for error reporting and
anal ysi s:

O Environmental Recording, Editing, and Printing (EREP) programfor V
(Program Nunber 5654-260)

0 Device Support Facilities (Program Nunber 5747-DS1

VMfile transfer requires RSCS Networking Version 1 Rel ease 3 (Program
Nunmber 5748-XP1) or Version 2 Release 1 (Program Nunber 5664-188) or |ater
rel eases of these products. Al X/ 370 RSCS line drivers are distributed
with Al X 370.

Note: The Al X/ 370 system can co-exist with other VM guest operating
systens as well as CWVB.
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9.5.2 VM SP Har dware Requirenents

The m ni mum configuration needed to run VM SP alone is described in this
section. For conplete VM SP planning information, see VM SP Pl anni ng
Qui de and Reference, SC19-6201.

0 Processor: An |IBM 4381, 3090, or 9370 processor with at |east on
nmegabyte of real storage

0O DASD: One IBM 3370, 3375, 3380, 9332, or 933
0O Tape: One |BM 3420, 3422, 3430, 3480, 8809, or 934
0 Console: One 3270 display devic

O Printer: One. (1)
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3 VM XA Har dware Requirenents

m ni mum confi gurati on needed to run VM XA al one is described bel ow.
addi tional VM XA planning information, see VM XA Pl anni ng, GC23-0378.

Processor: One | BM 4381 or 3090 Processor running in Extende
Addr essi ng Mode

DASD: One | BM 338
Tape: One | BM 3420 or 348
Consol e: One 3270 display devic

Printer: One. (1)

(1) Qutput can be directed to VM printer(s) through the use of

the Al X print command. This output is translated from ASCl |
to EBCDIC. Users should ensure that the VM printer has the
proper character set for translated ASCI|I characters.
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9.5.4 Al X/ 370 System Requirenents

The follow ng additional hardware is required for each Al X/ 370 system

O

Four negabytes of additional real storage are required. However, si
nmegabytes of additional real storage are recommended. For exanple,
one Al X/ 370 systemwith VM SP requires a mninmum of five nmegabytes of
real storage (one for VM SP and four for Al X/ 370). Two Al X/ 370
systens require a mninmum of nine nmegabytes of real storage (one for
VM SP and four for each Al X/ 370 system).

One | BM 3270 or equival ent display station for installing an
operating the Al X/ 370 system The VM operator's console can be used
for this purpose.

Di sk storage of 210 negabytes. This storage can be divided anon
three VM m ni di sks, one of which nmust be at |east 120 negabytes. The
devi ce(s) can be one of the follow ng: |BM 3380 Mddels A04, AA4, A4,
AE4, AJ4, AK4, B04, BD4, BE4, BJ4, or BK4. Wth a VM SP system |BM
3370, 9332, and 9335 devices are al so supported.

There are several nethods for a user to gain access to Al X/ 370

- A user on an ASCII term nal may gain access through term nal ports
connected to a PS/2 via TCF to Al X/370. 1In this configuration,
the PS/ 2 can handl e nost of the |oad of echoing characters to the
terminal or running full-screen applications.

- A user with an | BM Personal Conputer or |BM Personal Systeni2 can
gai n access through Al X Access for DOS Users. In this
configuration there are several alternatives for access to the
system A user can execute DOS applications and al so execute Al X
commands, and al so use X-Wndows for access to the host.

- The user can use TELNET to connect to Al X/ 370 over Ethernet or |BM
Token- R ng LAN.

- Japanese users can gain access through one of two standard units:
| BM PS/ 55s or | BM 5550s. The PS/55 is the Japanese-specific
version of the PS/2 famly. It needs to be provided with X-11 and
Al X PS/2 Version 1.2.1 software. The 5550 is the Japanese version
of the IBM XT-class machine, and will function as the nornal
intelligent term nal of such a system

A Systeni 370 network device is required to provide the interfac

bet ween the S/ 370 or 370/ XA channel and the Ethernet or |BM Token-Ring
LAN. The I BM 8232 LAN Channel Station is supported as a

channel - attached devi ce.

The followi ng are al so supported for attaching a 9370 processor to
LAN:

- | EEE 802. 3 LAN Subsystem Controller to support Ethernet.

- | BM Token- Ri ng Subsystem Controller.

- Japanese users can gain access through one of two standard system
units: [IBMPS/55 or IBM 5550. The PS/55 is the Japanese-specific

version of the PS/2 famly. It needs to be provided with the X-11
and Al X PS/2 Release 1.2.1 software. The 5550 is the Japanese
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version of the |IBM XT-cl ass nmachi ne and functions as the nornal
intelligent term nal of such a system
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9.5.5 M gration

Application programs witten for the C and f77 FORTRAN conpilers in | X/ 370
are upward-conpatible to Al X/ 370 at the source level. Linkage convention
differences will require assenbl er program nodification.

| X370 file systenms nust be converted to run with Al X/370. This can be
done by off-loading the file systemto tape under |X/ 370, recreating the
file system and then reloading the data under Al X/ 370. Al X/ 370 requires
a different workstation configuration than | X 370 because Al X/ 370 does not
support Series/1, 9370 ASCI| Subsystem Controller, or 3270 term nal s.

Wthin the AIX Family Definition, application prograns are source-|evel
conmpati bl e, and the end-user interface (C shell and Bourne shell) is
consi stent.

Prograns witten according to the UNI X SystemV Interface Definition
(SVID) are source-code conpatible provided they use only the functions and
systemcal l's supported by Al X/ 370. Likew se, prograns witten under

4. 3BSD are source-code conpatible, provided that they use only the
functions and system calls supported by Al X/ 370.
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9.5.6 Li censi ng

This programis |icensed under the terns and conditions of the Agreenent
for |1 BM Licensed Prograns.

The programis avail able as object code only. No source material wll be
made avail abl e.

Central service, including the | BM Support Center, is available unti
di sconti nued by I BM upon six nonths witten notice.
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10.0 Exanpl e of an Al X System

Subt opi cs
10.1 Tying together Al X product capabilities
10.2
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Tyi ng toget her Al X product capabilities
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10. 2

The Al X fam |y of products provides a wi de range of function and
capabilities. Al X products span three hardware platforns and al | ow

i ntegration of processors in various hardware classes. Supported software
products include different | anguages, conmmuni cations packages, numnerous
graphi cs applications, data base systens, operating systemintegration
packages for DOS, AIX, VM and many different types of application
prograns. |In addition, DOS application prograns can be nmade available to
Al X/ 370 users.

The foll ow ng di scussion shows how a system m ght be built from Al X
products.

An initial systemis configured with Al X Access for DOS Users in the PCs.
Thi s product makes a System 370 processor available to DOS users for both
batch and interactive use. PC users can use their DOS systens as front
ends to the Al X/ 370 machi ne, and can start tasks on the 370 machine from
DCS. Data can be shared. DOS files can be stored on the 370 and DCS
appl i cation prograns can have transparent access to the data or can
execute the files. In addition, users can use vi or another DOS-based
editor for local editing of data (stored either on the DOS nachine or on
t he 370).

Host print services are also available to the DOS nachi nes, through

Et hernet or |IBM Token-Ring. This configuration limts users to ASCII-only
i nteractions and assumes that all users have a DOS machine available to
themto access the system

ASCI| term nals can al so be used to support non-Japanese users. |f ASClI
termnals are the only user access path, then a PS/ 2 can be connected to
the System 370 via a LAN, using AIX PS/2 with TCF. This will produce a
transparent cluster in which non-Japanese users at ASCI| termnals perform
editing and other highly interactive functions on the PS/2. As the
interactive |load increases or the nunber of non-Japanese user connections

i ncreases, additional PS/ 2 machines can be added to the cluster to support
the increased | oad.

Users who prefer a windows-oriented interface to the systemmay gain
access through X-Wndows software. Many Japanese users will want such an
i nterface because the PS/55s of the cluster use X-Wndows to display
Japanese characters.

X- W ndows users have several options. They can obtain the Al X DOS X
Server package and run it on the DOS nachines. O they can obtain PS/ 2s
or RTs with Al X and X-Wndows support. Either of these options is
entirely sufficient for an ASCll-only user, and either option can display
Japanese characters sent by the system (provided the receiving workstation
i s equipped with the needed Japanese fonts).

But any Japanese user who wishes to interact fully with the systemin
Japanese characters will require either a PS/55 with Al X PS/ 2 Rel ease
1.2.1 and X-Wndows support or an |IBM 5550 XT-class nachine. Both of
these units include Japanese keyboards which will accept Japanese Language
responses fromthe user in Katakana, Hi ragana or Ronmaji characters.

Al of the X-Wndows options above require an Ethernet or |BM Token-Ri ng
LAN i nterface to exchange the data. The |IBM 5550 uses a ROW based
Japanese support system and does not need X-Wndows; it can function
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t hrough a serial line.

If a PS/2 is selected, the Al X PS/2 TCF package can al so be used. This
system of the PS/2 and the 370 machines will nake additional applications
avail able to the user community, because the two hardware bases have

di fferent applications.

X- W ndows applications can place a heavier |oad on systens than ASCI I
termnals connected to AIX. As a configuration's |oad grows, the
Transparent Conmputing Facility can nake it possible to add conmputing
resources with mninmal inpact to the existing hardware base.

Using the Al X TCP/ I P packages and the appropriate LAN or LANs, data can be
exchanged with other TCF clusters, other Al X machines, or other UN X
operating system nmachines. Using telnet, rsh, or rlogin allows potential
access to other TCP/IP machi nes.

By using Al X Distributed Services or Al X Network File System data can be
shared between clusters or hosts over an Ethernet or |IBM Token-Ri ng LAN.
NFS may comruni cate with machi nes other than Al X nachines. However, note
that NFS does not provide all the function of Distributed Services. Using
Di stributed Services between Al X clusters or machi nes provi des an
intercluster data exchange that can span adm ni strative boundaries and
provide nore security controls than NFS.

Host print services are also available to the DOS nachi nes through

Et hernet or | BM Token-Ring. These configurations limt users to ASCII-only
interactions and assume that all users have a DOS machi ne available to
them for access to the system

ASCI| term nals can al so be used to support non-Japanese users. |f ASClI
termnals are the only user access path, then a PS/ 2 can be connected to
the Systenml 370 over a LAN, using AILX PS/2 with TCF. This produces a
transparent cluster in which non-Japanese users at ASCI| termnals perform
editing and other highly interactive functions on the PS/2. As the
interactive |load increases or the nunber of non-Japanese user connections

i ncreases, additional PS/ 2 machines can be added to the cluster to support
the increased | oad.

Users who prefer a wi ndows-oriented systeminterface can use the X-W ndows
sof tware. Japanese users nmay want this interface because the PS/55s in the
cluster can use X-Wndows to display Japanese characters.

X- W ndows users have several options. They can obtain the Al X DOS Server
package and run it on the DOS machines, or they can obtain PS/ 2s or RTs
with Al X and X-Wndows support. Either of these options suffices for a
Eur opean | anguage user and either option displays Japanese characters sent
by the system so long as the receiving display station is equi pped with
t he necessary Japanese fonts.

But any Japanese user who wishes to interact fully with the systemin
Japanese nust have either a PS/55 with AIX PS/2 Version 1.2.1 and

X- W ndows, or an | BM 5550 XT-class nmachine. Both of these units include
Japanese keyboards that accept Japanese | anguage responses fromthe user
i n Katakana, Hi ragana, or Romgji input formats.

Al of the X-Wndows options described above require an Ethernet or |BM
Token-Ring LAN interface to exchange the data. The | BM 5550 uses a

ROWM based Japanese support system and does not need X-Wndows; it can
function through a serial |ine.
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As the processing | oad on the base cluster grows, machi nes can be added or
replaced in the cluster.

This discussion only partially addresses the capabilities of the Al X
fam ly, but shows sone exanples of how the products can be used as
bui I di ng bl ocks of a powerful, diverse, and effective system
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