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Editi on Notice
Second Edition (March 1991)

This edition applies to Version 1.2.1 of the | BM Advanced I nteractive
Executive for the System 370 (Al X/ 370), Program Nunber 5713- AFL, and
to all subsequent releases until otherw se indicated in new editions
or technical newsletters. Mke 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 1989, 1991.

Al'l rights reserved.

| Copyright AT&T Technol ogi es 1984, 1987, 1988
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Noti 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.
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Tradenmar ks and Acknow edgment s

The followi ng trademarks apply to this book:
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Al X is a trademark of the International Business Machi nes Corporation
AT is a registered trademark of International Business Corporation
Et hernet is a trademark of XEROX Corporation

IBMis a registered trademark of International Business Michine
Cor por ati on.

INed is a registered trademark of | NTERACTI VE Systens Corporation

I Nmai | and I Nnet are trademarks of | NTERACTI VE Systens Corporation
NFS is a registered tradenmark of Sun M crosystens, Inc
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POSI X is a trademark of the Institute of Electrical and El ectronic
Engi neers (I EEE).
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I nternational Business Mchi nes Corporation.
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Cor por ati on.

System 370 is a trademark of the International Business Mchine
Cor por ati on.
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About Thi s Book

The book is a planning guide for the Al X Operating System for Systenf 370
(hereafter referred to as Al X/370). This book describes the functions and
capabilities of Al X/ 370 and identifies the areas of planning that must be
expl ored before installation and be continually evaluated while the system
is in use. The aspects of planning discussed in this book include:

Installatio

Custom zatio

Net wor ki n

Pr obl em di agnosi
Operatio

Servic

Appl i cation progranm ng

I I o I o

Subt opi cs
Who Shoul d Read Thi s Book
What You Shoul d Know
How t o Use Thi s Book
Rel at ed Publications
O her Publications
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Wio Shoul d Read Thi s Book

This book is intended for individuals responsible for purchasing,
pl anning, or installing Al X/ 370.
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What You Shoul d Know

You shoul d have enough knowl edge of the hardware, software, and

comuni cati ons system at your site to make basic decisions about how they
are used. Because Al X/ 370 is a guest operating systemon a VM system
famliarity with VMis helpful. This book al so assunes that you or
someone at your site understands:

0 I BM hardware and software, including

| BM Syst em 370

| BM System 370 XA
- | BM VM HPO

| BM VM SP

| BM VM XA SP

O UNI X System V and 4. 3BSD concepts and procedure

0 Data Conmunications concepts and procedures, including
- Et her net
- Token- R ng LAN

- | EEE 802. 3 LAN
- TCP/ I P (Transparent Control Protocol/Internet Protocol).
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How to Use Thi s Book

You can use this book for both a general orientation to and specific
instruction in planning the installation and nai ntenance of Al X/ 370. You
shoul d:

0 Read Chapters 1-4 of this book to becone famliar with the fundanenta
concepts of Al X/ 370 and data communi cations affecting installation and
custom zati on decisions. These chapters provide an overvi ew of Al X
and expl ore basic planning consi derations for networking, TCF
clusters, and AIX file systens and m ni di sks.

0 Followthe instructions in Chapters 5-7 to plan the details o
installation. Chapter 6 lists the specific requirenents for the Al X
operating system These chapters refer you to appendi xes contai ni ng
wor ksheets and checklists that you can use to plan and configure a TCF
cluster.

0 Read Chapter 8 to decide what you will custom ze

0 Refer to Chapters 9-11 for information on conpatibility, applicatio
progranm ng, and operation planni ng consi derati ons.

0 Note the diagnhosis and service procedures described in Chapters 12-13

A planner nmust be familiar with all of the material in the book, but nost

of the planning process is contained in Chapters 5-7. It is recomended,
therefore, that the entire text be read frombeginning to end at | east
once. |f the planner understands everything that has been read, a second

or third reading of the book nay be restricted to Chapters 5-7.
The book al so contains a glossary of terns and abbreviations.

Subt opi cs
Hi ghl i ghting
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Highlighting

Hi ghl i ghting

Thi s book observes the follow ng highlighting conventi ons:

I Iy | OO

O

New terms introduced in the text are shown in boldface italic.

Al X comrands, options, paraneters, names of keys, keywords, and actua
file names are in bol df ace type

Protocols are in UPPERCASE type

Envi ronnment vari abl es are in UPPERCASE bol df ace type.

Variable information is in jtalic type.

Anything users type is in nonospace type.

Anyt hi ng appearing on a display screen that is referred to in
paragraph of text is in nonospace type.

Instructions set off froma paragraph are printed in nonospace type.
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Rel at ed Publicati ons

For

addi tional information, you may want to refer to the foll ow ng

publi cati ons:

O

Al X Access for DOS Users Adnministrator's CQuide, SC23-2042, explains
how to install and adm nister the Al X Access for DOS Users program on
the I1BMPS/2, RT, and Systeni 370 conputers running the Al X Operating
Systemwith the Al X DOS Server. It covers the responsibilities for
installation, daily operation, and mai ntenance of the Al X Access
program

Al X Access for DOS Users User's Quide, SC23-2041, describes the Al X
Access for DOS Users program and shows how to use the file services of
an Al X host while running DOS applications.

Al X C Language Reference, SC23-2058, describes the C progranmm ng
| anguage and contains reference information for witing progranms in C
| anguage that run on the Al X Operating System

Al X C Language User's Gui de, SC23-2057, describes how to devel op,
Iink, and execute C | anguage prograns. This book al so describes the
operati ng dependenci es of C |anguage and shows how to use C

| anguage-rel ated software utilities and other program devel opnent

t ool s.

Al X Commands Reference, SC23-2292 (Vol. 1) and SC23-2184 (Vol. 2),
lists and describes the Al X/ 370 and Al X PS/2 Qperating System
commands.

Al X Guide to Miltibyte Character Set (MBCS) Support, GC23-2333,
expl ains the basic concepts of Al X nultibyte character set support and
refers to other Al X books that contain nore detailed information.

Al X Library Quide, dossary, and Master |ndex, SC23-2324, describes
the publications in the Al X Operating Systemlibrary and contains a

gl ossary of terns used throughout the library. This book also
includes a master index to the contents of each of the publications in
the library.

Al X Messages Reference, SC23-2294, |ists nmessages displayed by the Al X
Operating System and explains how to respond to them

Al X Progranmi ng Tools and Interfaces, SC23-2304, describes the
progranm ng environnent of the Al X Operating System and i ncl udes

i nformati on about operating systemtools that are used to devel op,
conpi |l e, and debug prograns.

Al X TCP/I P User's Quide, SC23-2309, describes the features of TCP/IP
and shows how to install and custom ze the program It includes
reference informati on on TCP/IP conmands that are used to transfer
files, manage the network, and log into renote systens.

Al X Techni cal Reference, SC23-2300 (Vol. 1) and SC23-2301 (Vol. 2),
descri bes the systemcalls and subroutines a programer uses to wite
application prograns. This book al so provides information about the
Al X Operating Systemfile system special files, mscellaneous files,
and the witing of device drivers.

Al X VS FORTRAN Ref erence, SC23-2050, describes the FORTRAN progranm ng
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| anguage as inmplenmented on Al X RT, Al X PS/2, and Al X/ 370. This book
describes all of the standard features of VS FORTRAN as well as the
enhanced functions and capabilities incorporated into | BM Al X VS
FORTRAN.

Al X VS FORTRAN User's @ui de, SC23-2049, shows how to devel op and
execute FORTRAN progranms on Al X RT, Al X PS/2, and Al X/ 370. This book
al so explains how to conpile and execute prograns that contain
sections of code witten in the VS Pascal and C progranm ng | anguages.

Al X VS Pascal Reference, SC23-2054, describes the VS Pascal

progranm ng | anguage as inplenented on the IBMPS/ 2 or RT with the Al X
Operating Systeminstalled. This book describes all of the standard
features of Pascal as well as the enhanced functions and capabilities
i ncorporated into I BM Al X VS Pascal .

Al X VS Pascal User's Quide, SC23-2053, shows how to devel op and
execute Pascal prograns on the IBM PS/2 and RT using the Al X Operating
System This book al so explains how to conpile and execute prograns
that contain sections of code witten in the VS FORTRAN and C
progranm ng | anguages.

Al X X- W ndows Programmer's Reference, SC23-2118, describes the
X-W ndows |icensed program and provides information on X-W ndows
library functions, FORTRAN subroutines, protocols, and extensions.

Al X X- W ndows User's Quide, SC23-2017, describes the X-W ndows
i censed program and shows how to start, run, install, and custom ze
this program

Al X PS/2 DOS Merge User's and Administrator's Quide, SC23-2045, shows
how to use DOS in the Al X environment, including running DOS and Al X
prograns simultaneously and running Al X comrands fromthe DOS
environment. It also shows howto install the DOS Merge software and
how to perform essential system mai ntenance activities, such as addi ng
user accounts, backing up the file system and setting up term nals.

Al X PS/ 2 General Information, GC23-2055, describes the Al X PS/2
Operating Systemis functions and capabilities and the product's
position in the AIX fam |y of products.

Al X PS/ 2 | Ned, SC23-2001, shows how to use the I Ned editor to create,
access, and store files. This book al so includes reference
information on I Ned commands and a listing of INed error nessages.

Al X PS/2 INmail/INnet/INftp User's Quide, SC23-2076, describes the

I Nmai | /1 Nnet/ I Nftp/ Connect progranms and shows how to use these
prograns to send nmail to and receive nmail fromlocal and renote
computer systens. This book al so shows how to transfer files to and
fromother conputer systens installed on the network.

Al X PS/2 Interface Library Reference, SC23-2051, contains information
about the library of systemcalls available with IBM Al X VS Pascal and
I BM Al X VS FORTRAN as inplenented for use with the I BM Al X PS/ 2
Operating System

Al X PS/ 2 Keyboard Description and Character Reference, SC23-2037,
descri bes the characters and keyboards supported by the Al X PS/2
Operating System This book al so provides infornmati on on keyboard
position codes, keyboard states, control code points, code-sequence
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processi ng, and non-spaci ng character sequences.

Al X PS/2 Text Formatting Quide, SC23-2044, describes the text
formatting utilities available on the PS/2 and shows how to format
text with NROFF and TROFF. This book al so shows how to use the vi
editor to create, revise, and store files.

Al X PS/ 2 Usability Services Reference, SC23-2039, lists and describes
Usability Services conmands.

Al X PS/2 Usability Services User's Quide, SC23-2038, shows how to
create and print text files, work with directories, start application
prograns, and do other basic tasks with Usability Services.

Al X/ 370 Administration Guide, SC23-2088, describes such adm nistrative
tasks as updating the file system backing up files, and fine-tuning
and nmonitoring the performance of the operating system

Al X/ 370 Di agnosi s Qui de, SC23-2090, describes procedures and tools
that can be used to define and categorize synptons of problens that
may occur during daily operation.

Al X/ 370 General Information, GC23-2062, describes the functions and
capabilities of AIX/370 and its position in the AIX fam |y of
products.

Installing and Custonizing the Al X PS/ 2 Operating System SC23-2290,
provi des step-by-step instructions for installing the Al X PS/2
Operating Systemand rel ated prograns. This book al so shows how to
custom ze the operating systemto suit the user's specific needs and
wor k envi ronmnent .

Installing and Custonizing the Al X/ 370 Operating System SC23-2066,
provi des step-by-step instructions for installing the Al X/ 370
Operating Systemand rel ated prograns. This book al so shows how to
custom ze the operating systemto suit the user's specific needs and
wor k envi ronmnent .

Managi ng the Al X Operating System SC23-2293, describes such

syst em nanagenent tasks as adding and deleting user IDs, creating and
mounting file systens, backing up the system repairing file system
damage, and setting up an electronic mail system and ot her networking
facilities.

Using the Al X Qperating System SC23-2291, shows the begi nning user
how to use Al X Qperating System conmmands to do such basic tasks as | og
in and out of the system display and print files, and set and change
passwords. It includes information for internmediate to advanced users
about how to use communi cation and networking facilities and wite
shel | procedures.
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O her Publications

Here is a list of other IBM publications that may hel p you understand and
pl an your system

0 VM XA System Product General Information Manual , GC23-0362, introduces
and describes the features of the | BM VM XA SP program product. It
provides information for installation nanagers and system programrers.

O VMSP General Information Manual , GC20-1838, introduces and descri bes
the features of the IBM VM SP program product. It provides
information for installation managers and system programrers.

0 VM XA System Product Pl anni ng and Administration, GC23-0378, is for
system programrers and admini strators who plan for the installation of
a VM XA SP system It contains information on preparing statements
for the systemdirectory and on pl anni ng storage all ocati on.

0 VM SP Planning Quide and Reference, SC19-6201, is for system
progranmers and adm nistrators who plan for the installation of a
VM SP system It contains information on preparing statements for the
systemdirectory and on planni ng storage all ocati on.

0 VM XA System Product Interpreter User's Quide, SC23-0375, discusses
and provi des exanples of how to use Restructured Extended Executor
(REXX), the command | anguage for witing procedures to run under VM XA
SP System Product Interpreter, the comrand processor for CMS

0  VMSP System Product Interpreter User's Quide, SC24-5238, discusses
and provi des exanples of how to use Restructured Extended Executor
(REXX), the command | anguage for witing procedures to run under VM SP
System Product Interpreter, the command processor for CMS.

0 VM XA System Product Interpreter Reference, SC23-0374, provides
statenent syntax, format, and usage notes for using Restructured
Ext ended Executor (REXX), the command | anguage for witing procedures
to run under VM XA SP System Product Interpreter, the command
processor for CWVS.

0 VM SP System Product Interpreter Reference, SC24-5239, provides
statenent syntax, format, and usage notes for using Restructured
Ext ended Executor (REXX), the command | anguage for witing procedures
to run under VM SP System Product Interpreter, the comrand processor
for CMS.

O VM XA System Product CP Conmand Reference, SC23-0358, is a reference
manual for users who run systens such as OS5, OS5/ VS, DCS, DOS/VS, VSE,
CVB, and networking systens in virtual machi nes under VM XA SP. It
descri bes all CP conmmands.

0 VM SP System Product CP Command Reference, SC19-6211, is a reference
manual for class G users who run systens such as OS5, OS/VS, DCS,
DOS/ VS, VSE, CMs, and networking systens in virtual nachines under
VM SP. It describes all class G CP conmands, which are commuands
avail able to general users.

U 1BM Systenm 370 Extended Architecture Principles of Qperation,
SA22- 7085, provides a detailed definition of the machi ne functions
perfornmed by System 370 Extended Architecture.
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O 1BM System 370 Principles of Operation, GA22-7000, provides a detailed
definition of the machine functions perfornmed by Systeni 370.
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1.2 About This Chapter
This chapter outlines the functions of Al X/ 370. Al X/ 370 offers nost of

the functions included in UNI X System V and 4.3BSD, as well|l as |IBM
enhancenents, which are summarized in the follow ng material .
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1.3 Al X/ 370 Overvi ew

Al X/ 370 is part of the AIX famly of products, which includes Al X PS/2 and
Al X/RT. A X/ 370 is an | BM operating systemthat is conpatible with AT&T
UNI X System V and the 4.3 Berkeley Software Distribution (4.3BSD). The

Al X/ 370 systemis a transparent, distributed UNI X operating system
allowing nmultiple computer users to be |inked together. Al X 370

i npl ements a distributed, transparent conputing environnent for
installations that run Virtual Machine (VM. The Al X/ 370 systemis

consi dered a transparent, distributed operating systemin that the nachine
boundaries are essentially invisible to users and application prograns;
therefore, users can access files even though the files are not stored on
their own conputers.

A TCF cluster is a group of conputers operating under the Al X Operating
Systemwith the Transparent Conputing Facility (TCF). One or nore Al X/ 370
systens or Al X PS/2 systenms can function as a cluster. Mst nmenbers of
the cluster comunicate via a |local area network (LAN). System 370 sites
within the cluster may communi cate with each other by other neans, such as
t he channel -t o-channel adapter (CTCA). The user interacts with the
machines in a cluster as if they were a single conputer, even though the
actual files, disk space, and nmenory resources being used may be
distributed all across the cluster. The Al X/ 370 and Al X PS/ 2 products
with the TCF function are transparent, distributed operating systens which
are conpatible with each other.

Al X/ 370 provides:

0 Conpliance with the I EEE standard 1003.1 for Portable Operating Syste
for Conputer Environnments (PCSIX).
0 The follow ng 4.3BSD conpati bl e functions

- Supplies a full screen editor with w ndowi ng (I Ned).

- The C shell which is a deluxe interactive shell with history
lists, aliasing, and job control. The history function saves past
commands and allows the user to re-invoke themeasily. The
aliasing function allows the user to nmake up sinple nanes for
frequently-used command sequences and then supplies the ability to
re-i nvoke the command sequences by those nanes. Job contro
all ows processes to be interactively switched between foreground,
background, and al so suspended.

- dbx - a synbolic debuggi ng system for C source code.

- sendmai | / MH - sophisticated mail prograns which separate the
addresses of individual nessages so that conpl ex pathnames over
i nterconnecting networks are handl ed for the user automatically.

- long file nane - the user is now pernitted to use file nanes up to
255 characters long. The UNIX SystemV limt was 14 characters.
Al X expands this to the larger 4.3BSD limt.

- Transm ssion Control Protocol/Internet Protocol (TCP/IP) - a
communi cati ons protocol designed to allow interconnection of a
wi de range of different conputer equipnent. TCP/IP provides
TELNET virtual terminal service, allowing users to log into hosts
whi ch may be of different types than their own nachine, and File
Transfer Protocol (FTP) for file transfers.

0 The follow ng functions are commopn to both UNI X System V Rel ease 2.
and 4. 3BSD:

- Source Code Control System (SCCS) - A systemfor controlling and
tracki ng docunent changes (normal text and source program code).

- Provi des tools for debuggi ng and nai ntai ni ng prograns.

- The Bourne shell, a flexible conmand | anguage t hat can be
custom zed to specific applications or user needs.

- A hierarchical file system
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Execution of processes that can be interactive, sequential

asynchronous, or background (batch).

Edi t ors:

-- ed - original UNI X SystemV editor

-- ex - extended editor with macro facilities

-- vi - visual version of ex for full screen editing.

El ectronic mail .

A sophisticated text processing and docunment preparation system

Net wor ki ng to other UNI X systens using the uucp command.

Progranm ng tools, such as:

-- The C conpiler - a high I evel progranm ng | anguage conduci ve
to structured progranm ng

-- lint - a program checker for C

Enhancenent s added by |1 BM which include, but are not limted to, th
fol |l ow ng:

Supports System 370 processors that are running VM SP and VM XA
SP, including the | BM 3090 processors. This includes support for
vector facility and Extended Architecture. However, no single
Al X/ 370 Operating System can take advantage of Milti Processor
(MP) support.

Provi des virtual storage support (versus swapping) on Al X/ 370.

For System 370 Al X/ 370 systems, this allows for 8Wb (negabytes) of
virtual space per user process independent of the real nenory size
or the virtual machine size. For System 370XA Al X/ 370 systens,
this allows for 768Mo of virtual space per user process

i ndependent of the real nmenory size or the virtual machine size.
Supports a heterogeneous cluster with I BM Systenf 370 conputers
running Al X/ 370 (S/370), Al X/370 (S/370XA) and | BM PS/ 2s

runni ng Al X PS/ 2.

Supplies VMfile transfer support, using the vucp and uvcp
commands.

Provides facilities for the creation and support of replicated
file systens and files. This provides the cluster environnent
with highly reliable replicated file systens, where changes are
commtted (witten) to the disk at regular intervals. This

i ncreases the availability of the files and directories in the
replicated file systens when sonme cluster sites are unavail abl e.
Allows a user to start a task on a renpte site. Users login to
only one site in the cluster, but have the option to initiate
tasks on any site. This gives users the option of choosing faster
or less heavily | oaded machines for their central processor unit

(CPU)-intensive jobs. It also allows users to choose a machi ne
with specific hardware features (such as a 3090 with vector
support).

Supports load | eveling with commands such as on, |oads, and
mgrate, and with the fast alias.

Ofers mgration of active tasks fromone site to another. A
process which is already active can be noved to anot her processor
This allows the user to keep a task active if it is known that a
certain site is due to be brought down for service. It also
allows switching to a faster processor when a task is taking

| onger than anti ci pated.

Supports TCF, which ties all sites in the cluster together so that
they appear to the user as a single processor with a single set of
resources. This allows the user to interact with the systemas if
it were one huge conputer with a single |arge disk. The system
keeps track of its own resources and the user is free to run any
program agai nst any data file for which perm ssions have been
granted. The user does not have to know or care where the
resources actually are. For exanple, a user mght run a program
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stored on Site A process a data file kept on Site B, and the job
m ght be performed by the CPU of Site C  Meanwhile, the user

m ght be |l ogged on to Site D, and the whol e process woul d appear
to be taking place on the user's machi ne.

Provi des an enhanced print facility to aid in spool queue
handl i ng.

Provi des extended file and record | ocking. Locks function
transparently, so a user can lock a file located on another site
in the cluster.

Integrates Di sk Operating System (DOS) and Al X via Al X Access for
DOS Users and DOS Merge

Ofers X Wndows dient support (X-11 Version 2).

Provi des the onhost facility, which allows a user on the TCF
cluster to execute commands and applications on the |ocal VM
system or on any guest operating systemwhich is either running
on the local VMor a connected to it by TCP/IP. CMS conmands are
supported on VM and Tine Share Option (TSO conmands are supported
on Multiple Virtual Storage (MWS)

Provides ability to use AIX PS/2s for editing host files. Allows
users working in a cluster environnent with PCs to off-|oad text
editing to the PCs using the DOS vi editor or other DOS text
editors.

Al'l ows users working in a cluster environnent with PS/2s running
Al X PS/2 to off-load highly interactive tasks to the PS/2s with
TCF.

Allows a cluster to expand its CPU capabilities by nerely adding a
new CPU to the existing cluster, providing incremental growth.
Supports the Network File System (NFS) and NFS | ocking, a separate
Li censed Program Product (LPP)

Provi des mul ti byte character set support.

The TCF cluster al so all ows:

0 Communi cation anbng users in a single cluster
UNI X systens (such as PC/ I X and XENI X) b
RS- 232 |i nks.

O Interaction with other

exchanging files and data over
O Interaction with DOS systens through Al X Access for
O LAN connectivity between systens and users through

- Token- R ng LAN
- Et her net LAN
- | EEE 802. 3 LAN.

ubt

opi ¢

1 IX Comands

2 Al X/ 370 Software
3

S
1.
1.
1. Program Conpatibility

b
3.
3.
3.
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1.3.1 Al X Conmands

For information about commands, systemcalls, subroutines, file formats,

m scel | aneous facilities, special files, and system mai ntenance procedures
that are supported by Al X/ 370 and Al X PS/2, refer to the follow ng

manual s:

Al X Operating System Commands Reference, Volune 1
Al X Operating System Commands Reference, Volune 2
Al X Operating System Techni cal Reference, Volunme 1
Al X Operating System Techni cal Reference, Vol une 2.
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1.3.2 Al X/ 370 Software

Al X/ 370 is conprised of two basic types of software. These are the
operating systemand |icensed prograrns.

The operating systemcontrols and coordi nates how progranms run in a
system It also provides services, such as resource allocation,

i nput/output control, and data managenent. One of the operating systens
avail able for the System/ 370 is the IBM Al X/ 370 Operating System This
operating systemincludes various optionally installable features and
servi ces.

Li censed prograns are prograns or a group of prograns that perforns a
particul ar task. Licensed prograns are optionally avail abl e products for
whi ch the user pays a license fee. The prograns thenselves remain the
property of the licensor. The separately installable programnms avail abl e
to run with Al X/ 370 include, but are not limted to, the foll ow ng:

Network File Systens (NFS

VS FORTRAN Ver si on

Engi neering and Scientific Subroutine Library (ESSL
Optim zati on Subroutine Library (OSL)

[

| Copyright IBM Corp. 1989, 1991
132-1



AIX/370 Planning Guide
Program Compatibility

1.3.3 Program Conpatibility

Prograns witten according to the AT&T Bell Laboratories UNI X SystemV
speci fications are source-code conpatible, as well as nobst prograns
witten for 4.3BSD. Refer also to Chapter 9, "Program Conpatibility
Consi derations. "

Al X/ 370 is a menber of the AIX famly. The AIX fam |y provides a high
degree of conpatibility across several processor famlies. This includes
the PS/ 2 80386-based systens, the RTs, and the Systeni 370 cl ass hardware.
Al X/ 370 is highly conpatible with PC/1 X and | BM XENI X, and can i nterchange
ASCI | dat a.

Prograns witten for Al X/370 Version 1.2 will run on the Al X/ 370 Version
1.2.1 operating systemas long as the data supplied to the prograns does
not contain nultibyte characters. This conpatibility exists at both the
source code and binary code | evel s.

| Copyright IBM Corp. 1989, 1991
1.33-1



AIX/370 Planning Guide
Chapter 2. Networking

2.0 Chapter 2. Networking

Subt opi cs

2.1 Contents

2.2 About This Chapter

2.3 How to Plan the Al X Network

2.4 Network Connectivity Options under Al X

2.5 Connecting Al X/ 370 to Files on Renbte Systens
2.6 Connecting Al X PS/2 hosts to Al X/ 370
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2.2 About This Chapter

Each Al X/ 370 guest systemruns under VM SP or VM XA/SP in its own virtual
machi ne. Al X supports an array of nmethods to connect Al X/ 370 guest system
virtual machines to each other and to other conputer systens outside their
physi cal location. This chapter presents nethods on how to connect

Al X/ 370 to:

Anot her Al X/ 370 guest syste

Virtual machi nes running ot her VM guest
O her VM system

O her renote systens connected by TCP/ I
The LA

Pr ogr anmabl e wor kst ati on

Files on renpte system

Al X PS/ 2s serving as cluster host

DOS nachi nes

I o o I
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2.3 Howto Plan the Al X Network

The planner's options for connecting the Al X/ 370 Operating Systemto other
machi nes are described in this chapter. The ways that nachi nes can be

i nked together to formthe distinctive network called a TCF cluster are
covered in Chapter 3, "The TCF Cluster.” These two chapters have a very
practical purpose. At the end of Chapter 3, "The TCF Cluster,"” the

pl anner will have covered the theoretical data needed to sketch out a
proposed network configuration and should do so at that point. These
chapters are theoretical in nature but nust be read with a very practi cal
attitude. The planner nmust be constantly asking, "Should | apply this
facility or configuration in nmy own Al X/ 370 network?" At the end of
Chapter 3, "The TCF Custer,"” the planner is given directions and exanpl es
whi ch shoul d all ow usage of the nmaterial to be applied to the cluster
sketch that is being fornul at ed.
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2.4 Network Connectivity Options under Al X

The machi nes conprising a TCF cluster are tied together by LAN lines. The
cluster hosts use these lines to comruni cate anong thensel ves and with
their user termnals. These LAN |ines may support either Ethernet or
Token-Ring protocols. |In either case, the communi cation packets being
transnmtted are al ways assenbl ed and passed in accord with TCP/IP

pr ot ocol s.

Nearly all connections between a PS/2 and conputing environnents outside
its physical |ocation are nade via either Token-Ri ng or Ethernet cards.
These cards are internal and are plugged into the PS/2. The PS/2 also has
a multiport RS-232C adapter card which allows it to accept the
asynchronous transm ssions from fixed-function or dunb termnals.

The connecti ons possible between a Systenf 370 and conputi ng envi ronments
outside its physical location are far nore conplex. Rather than internal,
pl ug-in cards that becone part of the system enclosure, the System 370
uses an assortnent of separate, external hardware attachnments. A nunber
of hardware and software conbinations are used.

In the foll owi ng sections, the hardware and software conponents used to
connect Al X/ 370 to its environnment are explored. See Chapter 6,
"Installation Planning” for information on specific requirenents.

ubt opi cs

1 Connecting Al X/ 370 Guest System Virtual Machines to Each O her
2 Connecting Al X/370 to Cther Virtual Machines

3 Accessing VM Networking Facilities

4 Connecting Al X/370 Across Di stances

5 Connecting the Al X/ 370 Guest System Virtual Machine to the LAN
6

S
2
2.
2.
2
2
2 Connecti ng Wrkstations to Al X/ 370

b
4
4,
4,
4
4
4
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2.4.1 Connecting Al X/ 370 Guest System Virtual Machines to Each O her

The fol |l owi ng conponents are commonly used to provide connections between
Al X/ 370 machines. Each of themw |l require a unique virtual device
address when configuring the Al X/ 370 virtual machine.

Subt opi cs
2.4.1.1 The |1 BM 3088 Channel -t o- Channel Adapter Connection
2.4.1.2 Virtual Channel -to-Channel Connection
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2.4.1.1 The 1 BM 3088 Channel -t o- Channel Adapter Connection

Thi s physical device transmts signals fromthe Input/Qutput (I/0O channel
of one physical System’370 to the 1/0O channel of another physical

System 370. Two Al X/ 370 guest systemvirtual nachines executing on two
separate Systenf 370s may communi cate by this neans.

Figure 2-1 shows a channel -to-channel adapter (CTCA) joining two separate
Al X/ 370 processors.

-SYSTEM/370 ~-SYSTEM/370
VM VM
ALK/ TAIXS AlX/ AILX/ ALK/ | ALK/
370 370 CMS 370 370 370 370 CMS
—3088—
Channel
1o
Channel

Figure 2-1. Diagram Showing a CTCA Joining Two Separate Al X/ 370
Processors
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2.4.1.2 Virtual Channel -to-Channel Connecti on

The Virtual Channel -to-Channel (VCTC) connection is a software conponent
whi ch enul ates the function of the physical CTCA device. |Instead of

passi ng commruni cati ons between the physical channels of physical machines,
the VCTC software passes communi cati ons back and forth between the virtual
channel s of the virtual machines within a single physical System 370. |If
mul tiple copies of Al X/ 370 are executing on nultiple virtual machines
within a single processor, they may communicate with each other via VCIC

Fi gure 2-2 shows how VCTC connections can be nmade between two virtual
machi nes running Al X/ 370 on the sane Systenm 370 nachi ne.

Virtual
Channel
1o
Channel
_SYSTEM/370
VM | é |
anx/ | Lang | LAy
a70 | 370 | | 370 | |“M©

Figure 2-2. A VCTC connection conmuni cates between two Al X/ 370 guest
systemvirtual machines on the sane System 370.
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2.4.2 Connecting Al X/370 to Gther Virtual Mchines

In many cases, Al X/ 370 will not be the only guest running on the VM
system Several of the previously nentioned options can be used to
conmuni cate with other virtual nmachines on the sane processor, but the
onhost command is especially useful for communicating with other |BM guest
operating systenmns.

Subt opi cs
2.4.2.1 The onhost Comand
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2.4.2.1 The onhost Command

The Al X/ 370 onhost command al |l ows users to execute processes on several

ot her operating systems. Users can execute conmands on VM CMS or MS/ TSO
provided the desired systemis accessible either on the |local VM system or
via TCP/ I P.

The procedure involves issuing a hostconnect command sequence to establish
connection with the desired operating system Then, issue the follow ng:

onhost options conmand

whi ch executes the desired conmand on this renpte system Many of the
basi c Al X user commands (for exanple, cat, who, rm and cp) are avail able.

Users can al so execute CM5 commands and expl oit applications avail abl e
under CM5 (for exanple, PROFS, XEDIT, and FILELIST).

Figure 2-3 shows how the Al X/ 370 onhost command al |l ows an Al X/ 370 user to
execute conmands on VM CVB or MWS/ TSO systens. For further information on
the hostconnect and onhost function, refer to the Al X Operating System
TCP/ I P User's Cuide.

orhasl

-SYSTEM/3T0
Vi —*

alx/ | [axy ALY/
aro | [ a7o [ M= [ | a70

Figure 2-3. The Al X/ 370 onhost Conmmand
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2.4.3 Accessing VM Networking Facilities

In addition to the Real and Virtual Channel -to-Channel connection
facilities just described, the Al X/ 370 Operating System nmay use the
networking facilities offered by the underlying VM system accessing those
facilities by using the onhost conmand. The npbst conveni ent way of doing
so is through the shell scripts created by users or by system

adm ni strators.

The onhost command may take advantage of such facilities as:
Pass- Through Virtual Machi ne (PVM

Renot e Spool i ng Commmuni cati ons Subsystem ( RSCS
Virtual Tel ecommunication Access Method (VTAM

OoOod

cs
Pass- Through Virtual Mchine/lnter-user Comrunication Vehicle
Renot e Spool i ng Comuni cati ons Subsyst em ( RSCS)
Virtual Tel ecomunication Access Mt hod (VTAM

WNEF T
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2.4.3.1 Pass-Through Virtual Machine/lnter-user Conmmunication Vehicle

This conbination allows a connection to be nade between nultiple virtual
machi nes. The virtual nachines may be on the sane physical machi ne or on
di fferent physical machines.

Pass Through Virtual Mchi ne (PVM

This is a VM program which allows the user to open a computing session on

a different machine. That is, it allows the user to pass through fromone
virtual machine to another. PVMruns in its own service virtual machine.

I nter-user Conmunication Vehicle (1UCV)

This is a VMoption which allows the user to establish a comunication
path between two virtual machines within the sanme physical machine. This
option nust be authorized in the VMdirectories of both virtual machines.

Figure 2-4 shows how the PVYM I UCV conbination is used to enable
conmuni cati on between virtual machines on different processors.

SYSTEM/3T0 -SYSTEM/370
VM vy VM IUCV
ALXS LA | ALK AlX/ AlIXS

Uoevl  Liwevi-

CTCA or BSC

Figure 2-4. 1UCV connects virtual nmachines on the sane System 370.
PVM I UCV connects virtual machines on different processor
conpl exes.
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2.4.3.2 Renpte Spooling Comuni cati ons Subsystem ( RSCS)

The Renote Spooling Conmuni cati ons Subsystem (RSCS) programruns in its
own servo-virtual machine. It perforns file transfers to users on other
guest operating systems on the sane CPU or on other machi nes avail abl e
t hr ough VM net wor ki ng channel s.

Figure 2-5 shows an Al X/ 370 virtual machine connected to a CV5S systemvia
RSCS. These two systenms are running on separate CPUs, but the sane type
of link can be nmade between two systens running on the same Systeni 370.

This type of link is common for connecting the mail facility of the
Al X/ 370 Operating Systemto the CM5 NOTES facility of CMS

_SYSTEM/370 _SYSTEM/370
VM VM
A/ | Laxs | Ay AIX/ AlX/
aro | | a70 | | a70 | [©M® a70 [ [M3 ] |SMS | [ 370
Urscs] [Rscsh ASCS

Figure 2-5. Diagram Showi ng an RSCS Li nk between Al X/ 370 and CMS
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2.4.3.3 Virtual Tel ecomrunication Access Method (VTAM

Virtual Tel ecommunicati on Access Method (VTAM is a program set devel oped
by 1BMto nmanage tel econmuni cati ons processing. VTAM controls

conmuni cati ons between term nals and application prograns runni ng under
VSE, OS/VSl1l, OS/VS2, VM and WS. VTAM allows access to a variety of
applications installed on the sanme CPU.
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2.4.4 Connecting Al X/ 370 Across Distances

Figure 2-6 illustrates one possible nethod of connecting Al X/ 370 guest
systemvirtual machi nes which are executing on physical processors
separated by a consi derabl e distance.

When | arge nunbers of users are involved, a high-throughput link is
recommended; in Figure 2-6, it is a Tl line. Processors separated by even
greater distances may enploy a satellite link in place of the Tl |ine.

System Network Architecture (SNA) is a nulti-layered data comruni cations
systemwhich is very simlar to the Open Systens |nterconnection (OSl)
nodel . There are seven |layers, one of which is the Data Link Control
Layer, for which the actual protocol is Synchronous Data Link Control
(SDLC) .

The follow ng may be used to inplenment a SNA network connecti on:

VM TCP/ I P
TCP/ I P has been ported to nmany systens. In Figure 2-6, VM TCP/IP is being
used to pass data from Al X/ 370 to VITAM

Synchronous Data Link Control (SDLC)

SDLC i s a bisynchronous data transm ssion protocol responsible for the
transm ssion of data between two nodes across a physical link. 1In
Figure 2-6, the nmediumbeing used is a T1 line.

Net wor k Control Program ( NCP)
NCP is a software product usually run on the 37x5 device. |Its function is
to connect VTIAMto a network Iink.

T1 lines

These are high throughput tel ephone |ines capable of rmulti-band carrier
function. They require nodens at each end to transformtheir signals from
the format put out by the processor to the format used by the T1 line. In
Figure 2-6, the nodem function is being perfornmed by the | BM 37x5.
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T1 Line
(SDLC)

_SYSTEM/370 ~SYSTEM/370

VM YV TCrPHVTAM]| [ WM ———YM TCrPHVTAM]
A/ | Ay | Ay ALX/ AIX/
aro | |30 | | 370 | |CM® a70 | [CMS| [EMS| ['a7g

Figure 2-6. Diagram Showi ng a SNA Network Connection between Al X/ 370
Systens that Are Separated by Large D stances
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2.4.5 Connecting the Al X/ 370 Guest System Virtual Machine to the LAN

In the TCF Cluster, the LAN is the backbone for npbst comunicati on.

Two Al X/ 370 guest systemvirtual nachines that are included in the sanme
cluster may conmunicate via the LAN. The LAN is the channel of

comuni cati on between an Al X/ 370 guest systemvirtual machine and the Al X
PS/ 2s which may be included in nost TCF clusters. The LAN is also the way
the Al X/ 370 Qperating System conmunicates with its user display stations.
Connecting an Al X/ 370 virtual machine to the LAN is acconplished by:

0 8232 LAN Channel Adapte

0 9370 Integrated LAN Adapter

Figure 2-7 shows these devices connecting an Al X/ 370 guest system virtual
machi ne to the LAN.

-SYSTEM/370
VM
AIX | ALK/ AlX/
370 | | 370 CMS 37C

8232, 3172, or
Q370 Integrated
LAN Adapter

Ethernet
or
Token-Ring

Figure 2-7. Al X/ 370 Guest System Virtual Machi ne Connected to the LAN

Subt opi cs
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2.4.5.1 The |1 BM 8232 LAN Channel Station
2.4.5.2 The 1BM 9370 Integrated LAN Channel Adapter
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2.4.5.1 The 1 BM 8232 LAN Channel Station

Thi s hardware devi ce nmakes the necessary connection between the I/0O
channel of a Systenf 370 and the LAN.

An 8232 is an | BM PC AT being used as a LAN adapter. Ethernet or
Token-Ring cards are plugged into the device on one side, and a channel
connector on the other side. The 8232 is plugged into the I/0O channel of
a System 370; it then allows the LANto be read from or witten to, as if
it were a channel -attached devi ce.

The LAN traffic may be separate communi cations coming in directly from

t hose users who have TCP/I P software running on their workstations. But
often, it will be TCP/IP packets com ng fromusers by way of the PS/ 2s of
the cluster, which are providing termnal concentrator services. The user
term nals may have made contact with the PS/2s by sone neans entirely
different from TCP/ I P.

The 8232 channel station is supported by VM TCP/IP, WS TCP/IP, and
Al X/ 370.
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2.4.5.2 The 1BM 9370 Integrated LAN Channel Adapter

The 9370 processors use the Integrated LAN Adapter to acconplish the sane
function as the 8232. The 9370 Integrated LAN Adapter requires one of the
foll owi ng subsystem control |l ers:

0 I EEE 802.3 LAN Subsystem Controller for Ethernet (#6035

0 |1 BM Token-Ring Subsystem Controller (#6135)
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2.4.6 Connecting Wrkstations to Al X/ 370

The Al X/ 370 Operating System does not provide facilities for receiving the
asynchronous serial transm ssions produced by fixed-function term nals.
Therefore, any display station used to access Al X/ 370 directly must do so
across the LAN. This neans that it nust be capable of executing TCP/IP

pr ot ocol s.

The software packages shown in Figure 2-8 are used to provide connections
between Al X/ 370 and the user environment. The two qualities they all
share is that all run across the LAN and all are based on TCP/IP. First,
there is TCP/IP itself, which is the fundanmental protocol used by the LAN.
Then, there are a series of packages built upon that base.

Figure 2-8 shows three software packages that are used to connect
programmabl e or intelligent workstations to Al X/ 370.
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-SYSTEM/370
VM
AILXS | ALK AlX/
370 370 CMS 370

3232 or 9370
Integrated
LAN Adapter

Ethernet
or
Teken-Ring

Intelligent Intelligent Dos

- Workstation Warkstation
Wprkstaﬂon with ith AlX Accesd
with TCP/IP Y Wingows or DOS Users

Figure 2-8. Software packages can be used to connect progranmabl e
wor kst ations to Al X/ 370.

Subt opi cs

2.4.6.1 Transm ssion Control Protocol/Internet Protocol (TCP/IP)
2.4.6.2 X-W ndows

2.4.6.3 Al X Access for DOS Users
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2.4.6.1 Transm ssion Control Protocol/Internet Protocol (TCP/IP)

Transm ssion Control Protocol/Internet Protocol (TCP/IP) is an

i ndustry-standard comuni cati ons protocol designed to connect a w de
variety of conputers. It is used by non-I1BM nachi nes and supported on a
broad spectrum of hardware platforns. Executing TCP/IP gives Al X 370
access to a vast range of possible interconnections, especially in the
technical and scientific comunity.

TCP/ I P provides the user access to the follow ng functions:

telnet Users may log in to one host of the network and start a renote
shell on another host, running a full UN X session on that second
host .

FTP Users may transfer files back and forth between hosts in the
cluster and between the cluster and those renote machi nes which
are al so executing TCP/IP.

rexec Users nmay execute single commands on a renote system

rsh Users may initiate a renpote interactive shell on the renote
system

The pl anner must account for the selection and assignment of unique TCP/IP
addresses for every LAN interface in the configuration. TCP/IP is
supported by both AIX, VM WS and DCS. VM support for Al X/ 370 requires
the VM TCP/ I P Program Product (5798-FAL).
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2.4.6.2 X-W ndows

X-Wndows is a software product which allows the user to conduct nmultiple
computi ng sessions with each session appearing on the workstation display
inits own separate w ndow.

X-Wndows functions on a server/client relationship. In X-Wndows ternms,
the server is the software programthat drives the display; the client is
an application program which sends a stream of data to the server.

Both Al X and DOS support an X-Wndows server. In AX it is called
X-Wndows; in DOS it is called PC X-Sight.

This server software executes on the user's own machine and drives the
output to the display. The corresponding client software nmust be running
on the machi ne where the user's process is running. Since the user may be
running nultiple sessions on nultiple machines, the user's server may be
handling the signals frommany different clients on different machines,
and assenbling a single screen image fromthis flow of data.
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2.4.6.3 Al X Access for DOS Users

Al X Access for DOS Users is also referred to as PC Interface. This

| i censed program product is available for PCs and PS/2s (running DOS 3. 3).
It permts these conputers to access data on the Al X Operating System and
to use the Al X printers.

Al X Access for DOS Users also allows a DOS nachine (or a PS/2 runni ng DOS)
to connect with a System’ 370 nmachi ne by either an asynchronous |ine
(RS-232) or LAN line (running TCP/IP). The software allows a DOS PC to
enul ate the widely used DEC VT-100 ASCII termi nal and to conduct a
standard UNI X sessi on.

The DOS machi ne can also read and wite to the AIX file systemas if those
files were present on the PCs own disk. Files created this way in the
Al X file system can be accessed by other Al X users or by progranms running
under Al X

Al X Access for DOS Users al so provides a DOS-based version of the standard
UNI X editor, vi, which allows editing to be offl oaded to DOS nachi nes.

The effect is to convert avail able DOS machines into fully functional

el enents of the Al X network.

The hosts of the TCF cluster must be executing a correspondi ng software
el ement called DOS server. This is a built-in conponent of Al X/ 370 and an
optional |icensed program product for Al X PS/ 2.

The Al X PS/ 2 Operating System executes on the |BM PS/ 2 Mdels 55, 70, and
80. The PS/2 can have its fixed disk partitioned to hold DOS files in one
section and AIX files in another. |In this way, it can be booted up as
either an Al X or DOS machi ne.

Note: Al X Access for DOS Users does not provide nultibyte character set
support.
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2.5 Connecting Al X/ 370 to Files on Renote Systens

The purpose of networking is to create a w der sphere of user-access to
processi ng resources, special features, and, nost of all, to data. AIX
of fers many ways to access files stored on renote systens. Several have
al ready been covered. This section deals with two systens; one for
transfer of files to and fromrenote systens, and one which allows the
user to treat renote files as if they were | ocal

Subt opi cs
2.5.1 Basic Network Utilities (BNU uucp)
2.5.2 Network File System (NFS)
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2.5.1 Basic Network Utilities (BNU uucp)

Basic Network Utilities (BNU) is a set of progranms drawn fromthe UN X
tradition, where it is better known as uucp.

QG her UNI X systens include the uucp command, which allows Al X to share
data anmong these systens. The BNU protocols will run across ordinary
tel ephone lines and provide a certain |evel of system security.

The electronic mail facility, which is built into Al X, autonatically takes
advant age of any uucp |links that exist, thus w dening the range of
potential comrunication for users.

The Al X/ 370 Qperating System does not execute the uucp comand directly.
The normal nethod is to use an Al X PS/2 machine in the same cluster to
support the uucp connection. As you will see in Chapter 3, "The TCF
Cluster,"” this is a standard Al X practice for many ki nds of network
connecti ons.
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2.5.2 Network File System (NFS)

Network File System (NFS) is a software package which allows Al X to share
file systems with renote systens across network lines. By doing this,
machi nes separated by |arge di stances (and even machi nes running different
operating systens) can access a common pool of files as easily as they can
use their owm local files. This allows themto act, in some respects, as
if they were a single machine.

The primary advantage of NFS over other renote file access nethods is that
it is file sharing rather than file transfer. The files remain in place
on the renote system they are not copied to Al X, nodified, and then

copi ed back to the renmpte system A copying systemleads to
synchroni zati on problens in cases where two parties are updating the sane
file at the same tinme. In NFS, all changes take place across the network
lines and there are no synchroni zati on probl ens.

NFS was integrated from Sun M crosystens and has been ported to Al X

VM CM5, and MVS/ TSO. However, the package is inplenented differently in

t hese various ports.

In the non-Al X operating systens, NFS functions in a server-only node.
Through NFS, VM TCP/I P can nake a file system available to the outside
conputing environment, but no access to the files of the outside conmputing
envi ronnment are gai ned by the systemacting as server. These VMfiles can
only be accessed by an outside system which is running sone inplenentation
of NFS that offers a client node (like Al X or other UNI X systens). The VM
i npl ementati on of NFS gives the VMusers no ability to access files
outside their own system

In the Al X environment, NFS is a server/client systemwhich grants two-way
file sharing. A systemwhich acts as server, offering its files to the
out si de conputing environnent nmay al so gain access to the file systens of

t hose who act as clients.

Figure 2-9 shows two ways for Al X/ 370 to access files on renote systens.
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SYSTEM/AT0

VM
A/ | Ay ALY/
370 | | are | M3 | 370

H232 or 8370
Integrated
LAN Adapter

AlX PS/2
cluster host

Ethernet
or
Token-Ring

Other Other
UNIX host UNIX host
with NFS using uucp

Figure 2-9. Diagram showi ng Al X/ 370 accessing files on renote systens.
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2.6 Connecting Al X PS/2 hosts to Al X/ 370

Since Al X/ 370 does not have direct RS-232 connection with ASCII term nal s,
nost clusters will include PS/ 2 machines running the Al X PS/ 2 Qperating
System Al X PS/2 nmachines may be used as term nal concentrators in TCF
clusters.

Al'l comruni cation between the cooperating hosts of such a cluster take

pl ace across the LAN. LAN conmunication is the heart of the TCF cluster,
which is fully discussed in Chapter 3, "The TCF Custer." The PS/ 2 may
pl ay several of these roles at once.

The PS/ 2 workstation has three possible roles in a TCF cluster:

O It may function as one of the hosts of the cluster

O It may function as a termnal concentrator if fixed-function termn nal
are attached to the cluster.

O It may function as a programuabl e workstation connected to the cluste
across the LAN.

Figure 2-10 shows the multi-usage applications for the Al X PS/ 2 nmachi nes.
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SYSTEM/370

VM
A/ | [anxs ALK/
a70 | 370 | [CMS | | a70

K232 or 9370
Integrated
L AN Adapter

—  AlIX P5/2
cluster host

Ethernet
ar
Token-Ring

AlX PS/2
cluster host

ASCII | Intelligent
g;irnngg?ed Workstation
it with TCP/IP

AlX PS/2
waorkstation

Figure 2-10. Al X PS/2 machi nes can serve as programrmabl e wor kst ati ons,
cluster hosts, or termnal concentrators.

Inits role as a cluster host the PS/2 uses only TCP/IP. All

conmuni cati on between the Al X/ 370 and the Al X PS/2 Operating System takes
pl ace across the LAN

Inits role as a termnal concentrator, the PS/2 workstation may
conmuni cate with its termnals by either of two possible neans:

0 TCP/IP protocol

- Used to receive transm ssions from progranmabl e wor kst ati ons
- Recei ved by an Ethernet or Token-Ring card installed in the PS/ 2.

0 RS-232C protocol
- Used to receive transm ssions fromfixed-function termnals or PCs

enmul ating fixed-function termnals
- Recei ved by an asynchronous RS-232 card installed in the PS/ 2.
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The LAN i s the comon bondi ng nmedium for the TCF cluster. Wen PS/2
wor kst ations are used as hosts in an TCF cluster, they can execute a
nunber of software packages that will allow themto exchange data with
progranmmabl e workstations. The LANis common to all of these software
packages. They nust all use TCP/IP protocols to send their packets across
the Ethernet or Token-Ring |ines.

The foll ow ng software packages all ow programmuabl e workstations to access
Al X PS/ 2 machi nes:

O Al X Access for DOS Users (PC Interface
O X-Wndows (offering bit-nmapped graphics
O TCP/IP (offering telnet and FTP ).

In addition to the above, the follow ng two software packages offer
speci al services:

O NFS (offering renote file sharing
0 TCF (offering name and process transparency and mgration)

Most of this is entirely transparent to the user and is sinply available
on the logon PS/2 hosts. The user will perceive these functions as sinply
anot her quality of the cluster.

Subt opi cs

2.6.1 Connecting PS/55 and 5550 Users to Al X/ 370
2.6.2 Connecting DOS Machines to Al X/ 370

2.6.3 A Conplete Al X/370 Qperating System
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2.6.1 Connecting PS/55 and 5550 Users to Al X/ 370

The PS/55 is the Japanese | anguage equi val ent of the standard PS/ 2 while
the 1 BM 5550 i s the Japanese | anguage equi val ent of the standard XT-cl ass
machi ne. Both of these machi nes offer a Japanese | anguage keyboard and
the ability to display Kanji fonts on the screen.

The PS/ 55 displays Kanji by running X-Wndows; it is normally attached to
the LAN by an Ethernet or Token-Ri ng connection. The 5550 has Kanji fonts
built into ROM and can be attached to any 386 network host via a serial
line. This host may be either a PS/2 or a PS/55 and functions as term nal
concentrator for user workstations.

The PS/55 can al so be used as an intelligent workstation in a scientific
or technical environment allow ng users to run CPU-intensive engineering
appl i cati ons.

If the cluster is a m xed-language network, with both Japanese and

Eur opean | anguages in use, the machine to which these user workstations
are attached can be either a PS/2 or a PS/55. The advantage of the PS/ 55
is that it all ows Japanese | anguage entries at its console.

If the entire cluster is exclusively Kanji-configured, the Systenl 370
machi ne al so requires a console unit (a PS/55 running PS/ 55 as 3270
software) which can function in Kanji.

The System 370 machine with which Kanji users interact needs to be
provided with Al X/370 Version 1.2.1 software. |If Kanji characters are to
be printed on the VM systemprinters, a Kanji-capable version of VM XA SP
i S necessary.

Figure 2-12 in topic 2.6.3 shows a typical connection of a PS/ 55 and 5550
to an Al X/ 370 System
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2.6.2 Connecting DOS Machines to Al X/ 370

DOS machi nes can be connected to the TCF cluster through any of the
fol l owi ng software packages:

O Al X Access for DOS Users which allows a DOS nachi ne to connect

- To Al X/ 370 via an Al X PS/2 host in the sane cluster
- Directly to Al X/ 370 across the LAN

O NFS allows a DOS machine to access renpte files which the Al X/ 37
Operating System has nounted by use of NFS software. These files
appear to be part of the local cluster file system

0 X-Wndows allows a DOS rmachi ne running PC X-sight to displa
bi t - mapped graphics generated by the Al X/ 370 Operating System

O TCP/IP provides a DOS machine a full range of telnet, FTP file
transfer services, rexec, and rsh.

Figure 2-11 shows how DOS machi nes rmay serve as programmabl e workstations
or emulate ASCIl term nals.
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SYSTEM/370

VM
A/ | [arx ALY/
370 | | a7 [ |“M3 (| 370

3232 or 9370
Integrated
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Ethernst
or
Token-Ring

AlX PS/2
cluster host

DOS
Workstation
with AlX Accesd
for DOS Users

LOS
workstation
connected
via RS5-232

Figure 2-11. DOCS machi nes may serve as programuabl e workstations or
enul ate ASCI | termnals.
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2.6.3 A Conplete Al X/ 370 Qperating System

In some installations, Al X/ 370 may serve hundreds of users. A nunber of
Al X/ 370 Operating Systens may be in use, running on a nunmber of different
processors.

In many applications there will be Al X PS/2 machines clustered with
System 370 machi nes, both serving as term nal concentrators. Each
installation will try to take advantage of existing equi pnent and each
W ||l serve groups of users with different needs.

Al X/ 370 is a flexible system The possible conbinations of hardware and
software that may be used are nunmerous. An installation of such
complexity requires very careful planning.

Figure 2-12 shows the options that can produce Al X/ 370 systens of great
complexity and flexibility.
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Figure 2-12. Hardware and software options can produce an Al X/ 370 system
of great conplexity and flexibility.
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3.2 About This Chapter

This chapter describes the advantages TCF provides Al X users. Advice is
presented on planning for and building the cluster. Diagranms illustrate
the types of clusters that may be constructed and how to arrange user
termnals. The planner is given data on how to bal ance processor | oadi ng,
file access and editing usage in the cluster. Diagrans illustrate sone
actual clusters that can be built and the chapter ends with factors that
may restrict cluster perfornance.
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3.3 TCF Cluster Overview

Froma user's point of view, Transparent Conputing Facility (TCF) is an
appeal ing feature of Al X functional ability. The user can interact with a
| arge and conmpl ex network as if it were one file system The operating
system does nearly all of the network maintenance operations.

The system ensures that the proper programnodule is run for the processor
type being used. The system keeps track of which file is kept on which
di sk of which network host.

The user need only know t he command nane, the name of the data file to
process, and the nmeaning of the flags which represent the possible options
that nay be enployed. Chapter 4, "AIX File Systens and M ni di sks" defines
the file system mani pul ati ons by which this is acconplished. This chapter
covers the way the physical processors are connected together to forma
cluster, and the way user term nals are attached.

Note: This chapter does not include specific requirenents for TCF. See

Chapter 6, "Installation Planning" for nore information.
Subt opi cs
3.3.1 Special Definitions
3.3.2 Transparent Conputing Facility (TCF)
3.3.3 Types of TCF Clusters - Host Configurations
3.3.4 Interconnecting Custers
3.3.5 Progranmabl e Versus Fi xed-Function Term nal s
3.3.6 Attaching Fi xed-Function Termnals to Al X/ 370
3.3.7 Attaching Programmabl e Workstations to Al X/ 370
3.3.8 Term nal Arrangenents in the Custer
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3.3.1 Special Definitions

Cl uster

A group of Al X machines that are connected together. This cluster has the
ability to function as a single machine that presents the user with a
consistent interface and a consistent set of resources that |ooks the sane
from any position in the group.

Host
Any of the cooperating Al X machines in the cluster; each host can serve
many users.

Note: The VM system adm ni strator should note that this usage of host is
distinctly different fromthe VMdefinition of the same word.
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3.3.2 Transparent Conputing Facility (TCF)

TCF is a formof file sharing which allows the hosts of the cluster to
present the user with a single-systeminmage. Al the files of the cluster
appear to be grouped into a single hierarchy and to be fully available to
users as if the files were physically |ocated on their own nachine.

TCF provides the follow ng special features:

Process Execution Transparency

A process which can only execute on a Systeni 370 nachi ne can be called for
when | ogged onto a 386 machine. The process will be automatically
executed on the System 370 with no further action required fromthe user.

Process M gration
A process which has been started on one host of the cluster can be stopped
and restarted on anot her.

Name Transparency

Each avail able program on the system has just one nane. |If separate
execution nodul es are necessary for different processors, the system keeps
track of the multiple nodule nanes. Users issue a single command, no
matter which type of processor they are | ogged onto.

Subt opi cs
3.3.2.1 Building the Custer
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3.3.2.1 Building the Custer

A cluster is conprised of the various host nmachines and their attached
user termnals.

The first consideration in building a cluster is to choose the host
configuration. The planner nust choose which types of machines are to be
connected together, their physical |ocation, the hardware and software
links by which they are to be interconnected, as well as the roles they
will play in the cluster.

The second consideration is the user termnals. The planner must choose
t he nunber and type of terminals to be used, where they are to be
situated, and how they will be connected to the cluster.

Thi s deci si on-maki ng process must take into consideration the physical
| ayout of the work area, the nunber of users to be served, and what
exi sting equipnent is to becone part of the new Al X Operating System
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3.3.3 Types of TCF Clusters - Host Configurations

TCF clusters can be fornmed fromdifferent conbinations of machines. All
of the follow ng exanples of clusters will run the TCF option. This
permits themto share files in such a way that they present the user with
a singl e-system i nmage.

Subt opi cs

3.3.3.1 The Honbgeneous PS/ 2 C uster
3.2 The Honpbgeneous Al X/ 370 C uster
3 The Het er ogeneous d uster

3. 3.
3. 3.
3.3.3.4 The RT in the Custer

3.
3.
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3.3.3.1 The Honobgeneous PS/ 2 C uster

This is a group of 386-based machines clustered together. Up to 31 such
machi nes may be clustered together. Al the hosts of such a cluster wll
be PS/2s. Normally there will also be user termnals attached to one or
nmore of the hosts. Each PS/2 Model 80 can support up to 16 users. All
hosts of the cluster must run AIX PS/2, with the TCF option.

Figure 3-1 shows a honbgeneous PS/ 2 cluster.

DOS ASCII
Workstation[\ pg/o pS/o /| Terminal

AlX PS/2 AlX PS/2

pos |/ N\ Asal

Workstation Terminal
LAN
Ethernet
or
Token-Ring
COSs ASCII
Warkstation Terminal
\ Ps/2 Ps/2 /
AlX PS/2 AlX PS/2
Ascll |/ \| Asci
Terminal Terminal

Figure 3-1. Diagram of Honpbgeneous PS/ 2 C uster
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3.3.3.2 The Honobgeneous Al X/ 370 C uster

Two or nore System 370 machi nes can be |inked together as a cluster.
These can be Al X/ 370 guest systens on separate physical nmachines. They
could al so be Al X/ 370 guest systens executing on different virtual

machi nes within the sanme physical System 370 machi ne.

Al X PS/ 2 has the capacity to accept asynchronous transm ssions from ASCI |
termnals as well as LAN transm ssions. The Al X/ 370 Operating System
accepts only LAN transm ssi ons.

Therefore, since there are no PS/2s in this cluster to act as terninal
concentrators for the asynchronous transm ssions fromASCI| term nal s,
this configuration requires that all user term nals be progranmabl e
wor kstations. They nust run TCP/IP and connect with the hosts of the
cluster via the telnet or rlogin facilities.

Fi gure 3-2 shows a honbgeneous Al X/ 370 cl uster.

RT
AIX/RT System/370

AIX/370

DOS
Warkstatian

LAN

Ethernet Intelligent
Qr Workstation

Token-Ring

DOS
Workstation

System/370 System/370

AIX/370 AlX/370

UNIX
Warkstation

Figure 3-2. Diagram of Honpbgeneous Al X/ 370 d uster
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3.3.3.3 The Heterogeneous C uster

This configuration clusters one or nore Al X/ 370s with one or nore PS/2s.
User termnals are attached to the PS/2s, either by asynchronous seri al
line or by LANIline. Up to 31 hosts may be clustered together as a group.
One of the functions of the PS/2s in this configuration is to act as

term nal concentrators, though they also perform other data processing
jobs. Al X/370 machines in such an arrangenent can handl e heavy,

CPU-i nt ensi ve processi ng.

One of the Al X/370s will always be chosen to function as the primary site.
This nmachine will be responsible for storing the main copy of the shared

replicated root file system For nore information on the replicated root
file system refer to Chapter 4, "AIX File Systens and M ni di sks" and the

Al X/ 370 Adm ni strati on Qi de.

Fi gure 3-3 shows a heterogeneous TCF cl uster.

Primary Site
System/370
AIX /370
DOS. AS(_)II
Workstation\_ o5/ ps/2 /| Terminal
AlX PS/2 AlX PS/2
pos |/ N\ ascl
Waorkstation Terminal
LAN
Ethernet
or
Token-Ring
DOS ASCI
' T inal
Workstanon\ pa/2 pg/o / armina
AlX PS/2 AlX PS/2
Ascll [/ N AsCli
Terminal Terminal

Figure 3-3. Diagram of Heterogeneous TCF O uster
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3.3.3.4 The RT in the duster

The 1 BM RT conputer (6150) uses the Reduced Instruction Set Comnputer
(RI SC) processor for speed.

Al X/ RT does not include TCF functional ability. The Al X/ RT machi ne can
run as a standal one nmain server which supports accessory termnals but it
cannot act as a host in a TCF cluster. 1t makes an excellent programmable
wor kst ati on, however, and can participate in a cluster in that role.
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3.3.4 Interconnecting Custers

Separate TCF clusters may be joined so that data can be exchanged easily.
This requires that one machine be selected as the gateway through which
all such data will pass. The two clusters may use different types of LAN
(that is, an Ethernet LAN cluster may be connected to a Token-Ri ng LAN
cluster).

A PS/ 2 Model 80 running Al X PS/2 may be used as the gateway in some cases.
If network traffic between the clusters is extensive, however, a

System 370 processor is recommended to prevent unacceptabl e propagation
delays. TCF requires pronpt |IP response tine. Data transm ssion timnmes of
greater than 300 mlliseconds may cause tineouts.

Clusters that are separated by | arge distances nmay be joined by X 25
sof t war e.

Figure 3-4 illustrates two TCF clusters connected by a Systenf 370 gateway.
As shown, these machines may all be tied into a single cluster, but TCF
has a limt of 31 sites. This configuration will nost often be used when
the total number of hosts exceeds that |imt. Thirty-two or nore hosts
can be divided into two clusters and |inked as shown.

ASCII ASCI
Terminal i
N pe/o . /| Terminal
AlX PS/2 AlX PS/2
Ascll |/ \| asci
T inal i
armina System/arc foken-Ring Terminal
AIX/3T0
LAN
ASCII ASCI
Terminal Terminal
N\ Ps/2 Ps/2 4
AlX PS/2 AlX PS/2
Asci |/ N Ascll
Terminal Terminal

Figure 3-4. An Al X/ 370 gateway is used to connect an Ethernet LAN cluster
to a Token-Ring LAN cluster.
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3.3.5 Programmabl e Versus Fi xed-Function Term nal s

Programmabl e terninals are those with enough processing ability to share
some of the processing burdens with the host. They usually have nenory,
but no disk or tape storage. They often have the ability to detect

whet her their transm ssions have been properly received by the intended
recipient and to repeat those nmessage packets which went astray. Sone
progranmabl e term nals nmay have special enhancenents, such as display
features (underline, reverse video bol dface, blinking characters, and so
on) and built-in comunications protocols.

By contrast, a fixed-function termnal is a sinple display term nal which
depends entirely on the host for all its processing. It can send and
receive data as a sinple ASCI| data stream and nothing nore. It
transmits and receives data, one character at a tine, with start and stop
signals at the beginning (and end) of each.

The PS/ 2 is equi pped with an asynchronous adapter; the Systeni 370 is not.
Therefore, Al X PS/ 2 can handl e the asynchronous RS-232 data transm ssions
used by fixed-function termnals while Al X/ 370 can only receive
transmissions in TCP/IP format. Therefore, the termnals in an Al X/ 370
networ k nust either be capable of handling TCP/IP protocols thensel ves, or
their data nmust be transforned into that format.

The fixed-function or ASCII termnals used in such a network must send
their data to a PS/2, which will transformit into TCP/IP packets and pass
it along to the Systeni 370 nachi nes.

Figure 3-5 shows two nethods of connecting user display stations to the
Al X/ 370 Operating System
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ASCI terminals
are cannected to
PS/23 via RS-232C

System/370

AIX/370

Toranal | AT teinet
Ps/2 I AIX/RT
AlX P5/2 | DOS
I Workstation
asci |/ |
Terminel
L AN LAN
Etharnet I DOs -'4 Ethernet Intelligent
| Workstation or == |workstation
o I Token-Ring /*
Terminal [\ I
Ps/2 System/37C
AlX PS/2 I 1 AIX/3T0
UNIX
ascl |/ | Workstation
Terminal I

Figure 3-5. Two Methods of Connecting User Display Stations to Al X/ 370
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3.3.6 Attaching Fixed-Function Termnals to Al X/ 370

The following nmethods allow ASCI|I termnals to be connected to Al X/ 370:
O Termnal to ALX PS/2 to Al X/ 37

0 Termnal to workstation to AIX PS/2 to Al X/ 37

O Termnal to workstation to Al X/ 370

.1 Termnal to AIX PS/2 to Al X/ 370

bt o
3.6
3.6.2 Terminal to Wrrkstation to AIX PS/2 to Al X/ 370
3.6.3 Terminal to Wrkstation to Al X/ 370
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3.3.6.1 Termnal to AIX PS/2 to Al X/ 370

ASCI| term nals can be connected to a PS/2 running AlX. The PS/2 can then
pass data through to an Al X/ 370 machine which is part of its own cluster.

The RS-232 asynchronous transm ssions fromtermnals are transforned into
TCP/ I P format and passed al ong over the LAN

Figure 3-6 shows how to use an Al X PS/2 to connect ASCII terminals to
Al X/ 370.

ASCI terminals
are connectad 1o
PS/2s via BS-232C

System/370

AlX/3T70

ASCII
Terminal

PS/2 —

AlX PS/2

ASCII
Terminal

LAN

Ethernet
ar
Token—-Ring

Figure 3-6. Using AIX PS/2 to Connect ASCII Termnals to Al X/ 370

The PS/ 2 can handle up to 31 ASCII termnals concurrently. This is the
preferred attachnment nethod because it offloads full duplex character 1/0
fromthe Al X/ 370 machi nes of the cluster onto the Al X PS/2 machines. Wth
TCF running, the users see a single systeminmage and have access to all
the resources of the cluster. Highly interactive processes will run
directly on the PS/2 while CPUintensive processes will be automatically
and transparently executed on the System 370.

The preferred nmethod of attaching ASCI|I termnals to PS/2s is to use the
mul tiport RS-232C adapter cards in the PS/2s. This offloads sone of the
character 1/0O processing fromthe 80386 central processor onto the adapter
itself. The result is better response tinme for the user and decreased

| oad on the PS/ 2.
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3.3.6.2 Termnal to Wrkstation to AIX PS/2 to Al X/ 370

ASCI| terminals may be connected to either a RT running Al X/ RT or a UNI X
wor kstation. The RT or the UNI X workstation uses TCP/IP to telnet to the
Al X/ 370 machine via a PS/2 which is part of the same cluster. The PS/2
must be running Al X PS/2, and will pass the TCP/IP telnet traffic through
its LAN adapter board rather than the RS-232C asynchronous adapter.

Figure 3-7 shows how to use progranmabl e workstations and Al X PS/2s to
attach ASCI1 terminals to the Al X/ 370 Operating System This option
requires the definition of pseudo-tty devices on the PS/2. Up to 31 users
may connect with each PS/2.

ASCIl terminals
are connegcted

via RS-232
System/370
AlIX/3T0
AS(_:II
pS/2 AT Terminal
AlX PS/2 AlX/RT

ASCII
Terminal

L AN
Ethernet

or
Token-Ring ASCII
/ Terminal
Ps/2
Othar LINIX
AIX PS/2 Workstation
ASCII
Tarminal

Figure 3-7. Progranmabl e workstations and Al X PS/2 attach ASCI| term nals
to Al X/ 370.
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3.3.6.3 Termnal to Wrkstation to Al X/ 370
ASClI| term nals can be connected to a RT or UNI X workstation. The Al X/ RT

or UNI X workstation can telnet directly over the LAN to the Al X/ 370
machi ne.

Fi gure 3-8 shows how programrmabl e wor kstati ons connect ASCII terminals to
the Al X/ 370 Qperating System

ASCIl terminals
are connected

via RS-232
System/370
AlX/3T0
ASCII
T Terminal
AIX/RT
N\ Ascl

Terminal
L AN
Ethernat
or
Token-Ring
ASCI
A Terminal

Other UNIX
Workstation

\| Ascl

Terminal

Figure 3-8. Progranmmabl e workstations connect ASCI| terminals to Al X/ 370.

Thi s net hod shoul d be enpl oyed only for occasional usage of short
duration. Only small files should be processed. The advantage of the
previous two methods is lost when the PS/2 is renoved fromthe |ine.
Characters may have to be processed exclusively by Al X/ 370 and transferred
across the LAN, one character at a tine. Performance in this situation is
sl ow for prol onged or frequent use.
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3.3.7 Attaching Progranmmabl e Workstations to Al X/ 370

The follow ng met hods all ow programabl e workstations to make connection
with Al X/ 370:

0 Al X Access for DOS Users to ALX PS/2 to Al X/ 37

0O Al X Access for DOS Users via LAN to Al X/ 37

O X-W ndows for DOS to Al X/ 37

O TCP/IP for DOS to Al X/ 37

O NFS File Sharing and Renpte Process Execution
Subt opi cs

3.3.7.1 Al X Access for DOS Users to AIX PS/2 to Al X/ 370
3.3.7.2 Al X Access for DOS Users via LAN to Al X/ 370
3.3.7.3 X~-Wndows for DOS to Al X/ 370

3.3.7.4 TCP/IP for DOS to Al X/ 370

3.3.7.5 NFS File Sharing and Renpte Process Execution
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3.3.7.1 Al X Access for DOS Users to AIX PS/2 to Al X/ 370

PCs or PS/2s can run Al X Access for DOS Users software. The machi ne

runni ng Al X Access for DOS Users acts as the progranmabl e workstation. It
must connect with a PS/2, which is part of the desired cluster, and which
is running a conmplenmentary software program call ed DOS Server.

Fi gure 3-9 shows how Al X Access for DOS Users can connect with Al X/ 370
(via AILX PS/2), either through direct RS-232 lines or through tel net (over
the LAN).

DOS workstations
are conneciad to
PS/2s via RS-232C

DOS 3k
Warkstation
PS/2 — System/370
AlX PS/2 AIX/3T70
DOS *k |/
Workstation
LAN
Ethernet DOS
or ' Workstaticn
Token—-Rin
DOS »k 9/¥
Workstation[\
PS/2 — |
|
AlX PS/2 !
DOS telnet
DOS 2k Workstation
Workstation

’ﬁith AlX Access for DOS Users

Figure 3-9. Al X Access for DOS Users can connect with Al X/ 370 (via Al X
PS/2), either by direct RS-232 lines or by telnet (over the
LAN) .

The DOS machi ne (either PC or PS/2) enul ates an ASCI|I termnal through
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software. The connection with the Al X PS/2 host may then be made by any
of the follow ng:

0 Ethernet LA
0 Token-Ring LA
0 RS-232C line

The PS/ 2 then passes data along to the Al X/ 370 machi ne over the LAN.

This option is preferred for the same reasons as those stated for real
ASCI| termnals connected to AIX PS/2. In addition, nuch of the intensely
interactive processing done at any terminal, especially editing, can be
of f | oaded onto the PCitself.

Al X Access for DOS Users offers transparent file sharing of the AIX file
system The AIX file system becones avail able fromthe DOS environnent
and may be mani pul ated with ordinary DOS commands. These DOS-to-UNI X file
mani pul ati ons put nost of the processing burden on the CPU of the DOS
machi ne and on the PS/ 2 running DCS server. Even if the files are stored
on an Al X mnidisk of the Al X/ 370 machi ne, the Al X/ 370 machine will do
only a smal|l anount of the processing.

Even when conducting a term nal enul ati on session on the Al X network, the
Al X Access for DOS Users programuabl e workstation carries part of the
processing load. A function called Renote Control Term nal Echoing (RCTE)
provi des echoing of characters locally and only sends data to the host in
bl ocks, when a break character simlar to the Enter key is pressed. This
facility does not work when running raw node Al X applications |ike the vi
editor. For this reason, a DOS version of vi is provided. This offl oads
the intensely interactive editing function onto the DOS CPU.
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3.3.7.2 Al X Access for DOS Users via LAN to Al X/ 370

A PC or PS/2 running Al X Access for DOS Users can use the termnal

ermul ation capabilities of Al X Access for DOS Users to conduct a standard
UNI X session on the Al X system Al 1/0O goes directly across the LAN to
t he desired host.

Fi gure 3-10 shows how a PC or a PS/2 can use the Al X Access for DOS Users
telnet feature to connect with the Al X/ 370 Operating System

DOS Y | telnet
Workstation
DOS X N. :
Workstation| N |
\\,_ \ _
L AN
DOS % Ethernet DOS X
Waorkstation ar r~ - [Workstation
. 1
Token-Ring
*"‘-\

System/370

AIX/370

DOS *
Waorkstation

>ﬁ‘ith AlX Access for DOS Lsers

Figure 3-10. PCs or PS/2s can use the Al X Access for DOS Users tel net
feature to connect with Al X/ 370.

Since this option renmoves the PS/2 fromthe data path, its termnal
concentrator function is lost. This places slightly nore | oad on the
Al X/ 370 host than the previous nmethod. Nevertheless, this nmethod still
retains the advantages of RCTE character processing in DOS, and the DCS
formof the vi editor can still be used to offload editing.
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DCS to Al X/ 370

X-W ndows for DOS executes on either a PC or a PS/2. The machi ne nmust be
equi pped with a graphics card and a bit-nmapped display. All

conmuni cations flow directly across the LAN fromthe progranmmabl e

wor kstation to the Al X/ 370 rmachi ne and back.

Fi gure 3-11 shows how X- W ndows for

DCS permits a DOS machi ne to make

contact with an Al X/ 370 rmachine directly across the LAN

DOS X
Waorkstation

DOS %
Waorkstation

DOS X
Waorkstation

L AN

Etherneat
or
Token-Ring

DOS X

DOS *
Waorkstation

Waorkstation

System/370

AIX/370

*Kwith X-Windows

Figure 3-11. X-w ndows for
Al X/ 370 directly over the

The work of managi ng screen graphics is
wor kstation. An application running on
The programmabl e
across the LAN and its X-W ndows Server

the X-Wndows client.

into a screen image.

DOS permits

a DOS nachine to nake contact with
LAN.

of fl oaded fromthe host onto the
the Al X/ 370 machine will act as
workstation will receive data
software will process the data
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3.3.7.4 TCP/IP for DOS to Al X/ 370

Either the PC, PS/2, or VM TCP/IP (which then passes the comrunication
along to Al X/370) may execute TCP/IP. This software conmmunicates directly
across the LANto the TCP/IP for VMwhich is executing on the Al X 370
machi ne. The progranmabl e workstati on uses telnet to access the Al X/ 370
host across the LAN. Here again, the preferred way to use this function
would be to telnet to a PS/2 which is running TCF and is part of the
cluster with the desired Al X/ 370 machi ne.

Fi gure 3-12 shows how TCP/IP for DOS all ows DOS workstations to nake
direct contact with the Al X/ 370 Operating System across the LAN.

DOS Y | telnet
Workstation
DOS X N. :
Workstation| N |
\‘,_ L] _
L AN
DOS % Ethernet DOS X
Waorkstation aor re" Warkstation
Token-Ring
SRS System/470
|
I AlX/370
DOS ¢
Workstation
Kwith TCP/IP

Figure 3-12. TCP/IP for DOS allows PCs or PS/2s direct contact with
Al X/ 370 across the LAN

This choice is not as desirable as the Al X Access for DOS Users option
since RCTE is not used to enhance performance. In addition, the escape
sequences used by various termnals are not well supported, so UN X
applications that use control sequences to control cursor novenent wll
not work. This includes the vi and | Ned editors.
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3.3.7.5 NFS File Sharing and Renpte Process Execution

An Al X/ RT or UNI X machi ne can use NFS to access file systens |ocated on
the Al X/ 370 machine. Processes can be started on the Systenf 370 by either
of two net hods:

g TCP/IP rexe

O NFS RPC (Renote Procedure Call)

Figure 3-13 shows how NFS can provide file sharing and |imted processing
ability for progranmmabl e workstati ons.

System/370

AIX/370

RT

AIX/HT>I<

LAN
Ethernet

ar ) =
"\. Token-Ring o
by
LY
T
Trgféf/\/ \ other unid™

Workstation

Kith NFS

Figure 3-13. NFS provides file sharing and limted processing ability for
pr ogr anmrabl e wor kst ati ons.

For nore information on the rexec function, refer to the Al X Operating
System TCP/ I P User's Quide. For further information on the NFS
facilities, refer to Managing the Al X Operating System

This option does not allow ASCII term nal support or transparent execution
of commands on the cluster; renpte execution commands are used for these
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applications. It does, however, allow the application to have transparent
access to file systens on the Al X/ 370 machine. This nmay prove sufficient
for sonme applications.
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3.3.8 Terminal Arrangenents in the Custer

The follow ng sections describe term nal arrangenents in the honbgeneous
and het er ogeneous cl usters.

Subt opi cs

3.3.8.1 Term nal Arrangenent in Honbgeneous C usters
3.3.8.2 Term nal Arrangenent in Heterogeneous C usters
3.3.8.3 Decisions to Make about Term nal Usage
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3.3.8.1 Term nal Arrangenent in Honmbgeneous C usters

In any of the honpbgeneous clusters, there is no particular reason to
prefer attachment of termnals to one host over another. The only

consi deration here is to keep the terminals fairly evenly arrayed around
the cluster. ldeally, each cluster host will support approximtely the
same nunber of termnals.

Fi gure 3-14 shows how user termnals should be evenly distributed in a
honogeneous cl uster.

Primary Site
—PS/2
AlX P5/2
DS ASCI|
Workstation\_ o5/ ps/2 /| Terminal
AlX PS/2 AlX PS/2
pos |/ N\ ascl
Workstation Terminal
LAN
Ethernet
or
Token-Ring
DOS ASCI
Workstation[\ ne/o ps/o /] Terminal
AlX PS/2 AlX PS/2
Ascll [/ N AsCli
Terminal Terminal

Figure 3-14. User termnals can be evenly distributed in a honbgeneous
cluster.

The sole exception to this rule is to keep the primary site lightly | oaded
as conpared to the other sites. This nmakes the primary site the | east
likely to be overl oaded by interactive user requests. Follow the rules
given in "Cluster Balancing" in topic 3.4.
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3.3.8.2 Term nal Arrangenent in Heterogeneous C usters

In a heterogeneous cluster, all fixed-function term nals are connected to
the Al X PS/2 machines of the cluster rather than the Al X/ 370 machi nes.
This has the effect of offloading nost of the character I/O fromthe

Al X/ 370 machines onto the PS/2s. Only progranmabl e workstations are
connected to the LAN.

Figure 3-15 shows how the user display stations in a heterogeneous cluster
shoul d be connected to the PS/2s. Progranmabl e workstations may al so be
connected to the LAN.

Primary Site
—System/370
AIX/370
DCS . AS(_ZII
Workstation\_ o5/ ps/2 /| Terminal
AlX PS/2 AlX PS/2
pos |/ tolnet \| ASCI
Waorkstation Terminal
RT :’4 LAN
—-———— Ethernet Intelligent
AIX/RT or Workstation
Token-Ring
COS ASCI
' Terminal
Workstanon\ pa/2 pg/o / ermina
AlX PS/2 AlX PS/2
Ascll [/ N AsCli
Terminal Terminal

Fi gure 3-15. Di agram Showi ng How User Terminals in a Heterogeneous
Cl uster Shoul d Be Connected

Mai nframes are nost efficient at handling |arge, CPUintensive jobs.
PS/2s are far better suited to jobs that are intensely interactive and
require a great deal of character 1/O (refer to "Bal ancing Editor Usage"
intopic 3.4.3).
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8.3 Decisions to Make about Term nal Usage

In planning for the termnals to install on your Al X/ 370 system decide:

O

O

For
deci

How nmany users need to be served

How many of these will need their own, separate terminals o

wor kstations? |If your organization works in shifts or if certain
i ndividuals need term nal access only rarely, sone display stations
may be shared.

How many di splay stations your organi zation already has

How many of those can be adapted for use with Al X/ 370

d workstations can be any of the foll ow ng:

PS/ 2s or RT

DCS nachi ne

ASCI | term nal

Any UNI X workstatio

Any machi ne capable of enulating a VT100 term na

Any machi ne capable of running TCP/IP, or X-W ndows

each PS/2 which is to act as a termnal concentrator in the cluster,
de:

How many ASCI| termnals it will service
How many progranmmabl e workstations it will service

VWhat software packages those workstations will run
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3.4 Cluster Bal ancing

The cluster must be kept balanced in two senses: processor workl oad
bal ancing and file access bal anci ng.

Processor workl oad bal anci ng neans keepi ng the average workl oad of each

host within the processing ability of that host. |If the cluster is
honbgeneous, all hosts should share the total cluster workload in
approxi mately even measures. |If different processor types are linked into

a heterogeneous cluster, the workl oad must be apportioned according to
processor ability.

Fil e access bal anci ng nmeans keeping network traffic to an acceptabl e |evel
by storing prograns and data files on those hosts where they will nost
often be used.

Subt opi cs

3.4.1 File Access Bal anci ng

3.4.2 Processor Wrkload Bal anci ng
3. 4.3 Bal anci ng Editor Usage
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3.4.1 File Access Bal anci ng

TCF allows virtually unlimted access to all files in the cluster by any
user or program This is convenient for users who can run any program
(for which they have appropriate perni ssions) against any data file (for
whi ch they have the needed permi ssion). The user need not know, or care,
whi ch host actually stores these files.

Not e: The planner and the system adm ni strator however, should take care
to set up the systemso that frequently used files and prograns are
physically stored on the hosts where they will nbst often be used.

If the user logs onto host A and then runs a programonly kept on host B
against a data file only stored on host C, every single |I/O operation the
program perfornms nust take place across the network lines. These LAN
channels are relatively slow conpared to disk access tinmes. This gives
poor performance fromthe user's viewpoint, and greatly increases the
chances that the LAN channel will be overloaded. Wen the network is
compl etely occupied with sending data back and forth across the LAN
connections, relatively few CPU cycles are left for useful work. Overal
perfornmance goes down for all users.

If users are separated by tasks (refer to Figure 3-16), they can log on to
what ever host stores the prograns and data files. Separating users by
task is particularly inportant in dealing with large files.
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Primary Site

— AlIX/370

. brogremming System/ato | “gifies” T

' [Programmer Group | [Mansgement 1o ratarial
N\ pg/pHost’ 28/
AlX PS/2 AlX PS/2

. /‘,‘ampilers tilities \
" [Programmery Code Checkers ‘Data Files Secretarial

Debuggers
. .Saurce Code Ell LAN
Ethernet
] - - .. - -w -. [ Or - -. -. ] '] - -. -. ] .. - -. -
Writers \ Token-Ring/ Accounting )
Provgoersqsor \ Groug ‘Group / Accounting
ps/p 08" Hastsen
AlX PS/2 AlX PG/?
Ward ext Process_ing ;Accour)ting \ )
Processor | L1298 Text Files : :Data Files Accounting

Figure 3-16. Users can be divided into groups according to tasks.

Users who consistently access only snmall files can | og onto hosts other
than those where the files are stored (if network crowding or the physica
| ayout absolutely demand this). Overhead in such transfers will be
relatively low, and response tinmes will be acceptable.

Users who consistently access files in excess of one negabyte, however,
shoul d be pl aced close to those files, even if physical novenent of the
users or the network hardware is necessary to acconplish this.

Wthin any single TCF cluster this is easily acconplished by having users
telnet to the host where the files are stored, even if physical hardware
limtations require themto | ogon el sewhere. They can al so use the onhost
facility to run their processes wherever the prograns or the data files
are stored.

In the case of two separate TCF clusters |inked by network connections,
however, the situation nay be nore conplex. |If high-volune users I og onto
one cluster and the files or prograns they need are on the other cluster

a software solution may not be available. |If the connection between the
two involves uucp facilities, performance will be inadequate and network
traffic wll be unacceptable. 1In this case, physically noving users, (or
switching themto the desired network) should be considered.
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3.4.2 Processor Wrkload Bal anci ng

TCF does not automatically do load | eveling by running processes on the
site with the lightest load. It does, however, provide sone very useful
tools for load leveling. A planner or system adm nistrator can use these
tools to devel op procedures to automatically bal ance the cluster workl oad.
Such procedures are normally witten as Al X shell scripts.

The following |list of commands are available in TCF to check processor
| oads and to run a process on the npbst appropriate processor.

fast alias Allows the user to specify that a process is to be executed on
whi chever of the available hosts will run it in the least tine.

fastsite Di spl ays the nane of the nost |ightly | oaded processor.
| oads Displays a list of cluster sites with | oad averages for each.

nmgrate Moves a process fromone System 370 site to another (only
avail able in Al X/ 370).

on Allows users to indicate the processor on which they want their
process to execute.
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3. 4.3 Bal anci ng Editor Usage

Full -screen editors, like the standard Al X editor vi, have a significant

i nfluence on processor utilization. The process is inherently interactive
and CPU intensive. The |largest overhead is in refreshing the screen
constantly to show changes as they are made. Therefore full-screen
editing should be done directly on the Systeni 370 processor with

di scretion only.

As a general rule, offload editing tasks to sone smaller processor,
whenever possible. This can be acconplished by running the editor on one
of the PS/2 hosts of the cluster or a progranmabl e workstati on.

Subt opi cs

3.4.3.1 Ofloading Editing to a PS/2 Cluster Host
2 Ofloading Editing to a DOS Machi ne

3 Editing Large Files

4 Location of the Editor and the Data File
5

3.4.3.
3.4.3.
3.4.3.
3.4.3.5 @uidelines for Editing

| Copyright IBM Corp. 1989, 1991
343-1



AIX/370 Planning Guide
Offloading Editing to a PS/2 Cluster Host

3.4.3.1 Ofloading Editing to a PS/2 C uster Host

When the cluster includes PS/2s running Al X PS/ 2, the user has the choice
of | ogging onto one of these PS/2 hosts rather than the Al X/ 370 machi ne.
Users working froman ASCIl1 termnal will normally be connected directly
to one of the PS/2s of the cluster and should be encouraged to do their
full screen editing there, (when editing small-to-nediumsized files).
Editing very large files may present a problem however, and is addressed
in "Editing Large Files" in topic 3.4.3.3.

Al X PS/ 2 supports a vi editor with exactly the sane properties as the one
which runs on Al X/370. The user will notice no difference when using the
two editors.
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3.4.3.2 Ofloading Editing to a DOS Machi ne

It is alnost always an advantage to use a programuabl e workstation for
editing rather than editing on the network. If this facility is
avai |l abl e, the user should be encouraged to use it for nearly all editing.
O floading editing chores to a programrmabl e workstation results in better
response time for the user and a lighter |load for the CPUs of the cluster

Interactive editing involves a great deal of load on the CPU. PCs were
devel oped with an emphasis on exactly this sort of intensive user
interaction. Minfranes were devel oped in an atnosphere that stressed
bat ch processing of very long files. Therefore PCs excel at processing
smal|l files interactively, while mainframes are best suited for |ong,
CPU-i ntensive jobs run against large files.

A PCwith Al X Access for DOS Users software nmakes an excel | ent
progranmabl e wor kstati on. The package includes a DOS-based vi editor with
full functional ability. Al X editing can therefore be offl oaded fromthe
network without the necessity of Al X users |learning new editing skills.

Any other DOS editor that the user prefers should work just as well as vi,
as long as it is one which produces standard ASCI| text.

The DOS editor can even be used to access text files which remain on the
network and then edit themin place. This editing is done under DOS, and
the files appear to be |located on the DOS system This practice is not
advi sable as a rule, however, because network overhead and system response
time will increase.

The situation is best handl ed by the sinple expedient of copying the Al X
file to the PC s fixed disk, editing the file in DOS, and copying it back
to the network. AIX and DCS files differ in their handling of the

end-of -1ine synbol, but Al X Access for DOS Users includes utilities for
copying the files back and forth between the two formats. This al so
results in an automatic backup copy of the file (one on the Al X network
and one on the DOS disk). Its nmain drawback is that the user is off the
network during the editing session and therefore unavail able for network
conmuni cati on

The sanme is true for a PS/2 machine running in DOS nbde. Such a nachine
could function as an Al X progranmabl e workstation while running in DOS
node, and still have full nulti-tasking capability when running CS/ 2.
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3.4.3.3 Editing Large Files

File size is the single nost inportant consideration in the decision of
where to edit. Wien TCF is running in the cluster, all files are
accessible as parts of the sane global file system Under nopst

condi tions, the user does not even know where the file is stored. 1In the
case of very large text files, however, the user needs to be informned.

The mainfrane formof the vi editor is very efficient at editing | arge
files. However, the DOS version cannot handl e them

A large file nmust be broken into several small files in order to handle it
in DOS. DOS editors vary in the maximumfile size they can process, but
the mainfrane is generally better at this sort of task.
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3.4.3.4 Location of the Editor and the Data File

One final factor to keep in mnd when planning for editing | oads on the
cluster is the location of the programfile versus that of the data file
bei ng edited.

The worst possible exanple is that of a user |ogged onto host A who runs
an editor programwhich is only stored on host B against a data file
stored only on host C. Every single operation in such an editing session
is going to take place across network |ines, and system overhead is

enor Nous.

This can only happen if users are using unusual editing prograns which are
stored only on one host of the network. The vi editor is found on every
host .

If editors other than vi are going to be in commobn usage on a TCF cluster
t hey shoul d be made avail abl e everywhere by incorporating themin the
appropriate position on the replicated root file. Data files which are
likely to be edited by a particular group should be kept on the host where
menbers of that group ordinarily |log on

In those few cases where users nmust edit a data file stored only on a host
other than the one they |og onto, they should be encouraged to use tel net
or rloginto log onto the other host and then performthe editing there.
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3.4.3.5 Guidelines for Editing

O Users working at the console of an Al X PS/2 cluster host should do al
their full screen editing on that nmachine. The sole exception would
be editing a very large file.

0 Users at ASCII termnals should | og onto one of the PS/2 hosts and d
their editing there. The sane exception applies the first rule.

O If non-vi editors are to be in w despread use, nake them available o
every site.

0 Store large text files on the Al X/ 370 machi ne and encourage users t
log on and edit there.

O For small-to-nmediumsized text files, offload editing to DOS as
first choice.

Use Al X as storage for the finished files. This allows themto be sent to
a wde variety of network printers. Copies of the files should be kept in
DCS envi ronnent where much of the editing can be perfornmed. Ofl oad
editing to Al X PS/2 as a second choi ce.
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3.5 Exanples of Al X/ 370 Configurations
The follow ng sections contain typical Al X/ 370 configurations.

Subt opi cs

3.5.1 AIX/ 370 Single-Site Configuration

2 Al X/ 370 Multi-Site Configuration
Al X/ 370 Tel ecommuni cati ons

3. 5.
3.5.3
3.5.4 Conbi ned Configuration
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3.5.1 AIX/ 370 Single-Site Configuration

Figure 3-17 shows a single-site Al X/ 370 conputer configuration. Depicted
is one Al X/ 370 system connected to a LAN along w th:

O APS/2with the AIX PS/2 Operating Systeminstalled and | BM 316
(ASCIl) terminals attached to it

O An IBM PC/ XT or AT running X-Wndows for DO

O APS/'2 or IBMPC XT or AT running Al X Access for DOS User

O Oher host machines with TCP/IP installed. Host machines refer t
other Al X clusters or single-sites running separate operating system
sof twar e.

- ——P&/2— — Syatem/370—
232 1o
LAN AIX/370

— 3162 Terminals —|
ueer (ASCII atrtTerr':%:) AIX PS/2 Connectior

PC/XT, PC/AT, or P

AlX Access users
for DOS Users

LAN

Ethernet
or
Token—Rin

PC/XT or PC/AT
X-Windows
users for DOS

RT
Other Hosts
with TCP/IP AIX/RT

Figure 3-17. Single Al X/370 Configuration

Al X Access for DOS Users allows a user to run DOS applications using data
froman Al X/ 370 (or AIX PS/2 or AIX/RT) file systemthrough an Ethernet,
asynchronous (to AIX PS/2 or Al X/RT), or TCA connection. Prograns can be
downl oaded fromthe Al X/ 370 systemto the PC and executed on the PC. Data
files on Al X/ 370 can be accessed fromthe PC al so.

Al X Access for DOS Users also ermulates a VI-100 terminal, allow ng the
user to conduct a regular Al X/ 370 session.

X-Wndows all ows for wi ndow access fromthe PCto the Al X/ 370 system The

readne file (supplied with the X-Wndows software) explains how X- Wndows
wor ks.

Note: X-Wndows provides the server function when comrunicating with
Al X/ 370.
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3.5.2 AIX/ 370 Multi-Site Configuration

Figure 3-18 shows a TCF cluster, which is a group of PS/ 2 and/or

System 370 conputers running the Al X Operating System and comuni cati ng
through a LAN. Ethernet or Token-Ring are two exanples of a LAN. Al X/ 370
systens can al so communi cate via channel -to-channel and virtual

channel -t o- channel .

[/ TCF cluster

{ [~System/3r0—

! | ! PS/2 I

| AIX/370 | 1 | ! _

i | | AIX PS/2 |- 3162 Torminala — users

I I : : | (ASCI attached)

|Channel to Channel\____ ____ ; e .
| [~ System/370— System/370-7 !
! LAN LAN !
i AIX/370 Connection Connectioff | AX/370 i
1 1

PC/XT, PC/AT, or PS/2

AlX Access |  cers
for DOS Users

PC/XT, PC/AT, or PS/2

uBers AlX Access
for DOS Users

LAN

Ethernet

PR R —

PC/XT or PCAT \ - T;Sf{ — \:
X-Windows : | RS-232t0
users for DOS i AIX PS/2 —i—(i!ssgl |T§m§§) users

Other Hosts
with TCF/IP

Figure 3-18. Miultiple Al X/ 370 Configuration

Figure 3-18 shows several Al X 370 system machi nes and Al X PS/ 2 systens
machi nes that are all part of the sane cluster. They are all connected by
Et hernet, Token-Ring, or through a channel-to-channel adapter. Note that
within the cluster, users gain access over a LAN through consol es and
termnals attached to the Al X PS/2 systens. Users also gain access

t hr ough:

0 PCs and PS/2s running Al X Access for DOS User
0 PCs and PS/2s running X- W ndow
d Host conmputers that connect to a LANwith TCP/IP
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3.5.3 Al X370 Tel ecommuni cati ons

Figure 3-19 shows a multiple conputer configuration of an Al X/ 370 and
non- Al X/ 370 UNI X systens. An Al X/ 370 system can be connected via a LAN to
an Al X PS/2 systemwhich, in turn, can be connected to a wi de variety of
systens.

— System/370 -
PS/2 AIX/370
useru—:-naazs TI%?rznlir!:’nla —AIX PS/2
(ASCIl attached) |
LAN
o | Other Host Connectiorn
{UNIX System V]
-PC/XT, PC/AT, or PS/3 Ps/2 LAN
| AIX Access e
users for DOS Users >k— AIX P§/2 Ethg;net
Token-Ring

PC/AT
ueers——|UNIX System V

%5—232 to modem connectia

RT
uwsera—| AIX/RT

Figure 3-19. Miltiple Conputer Configuration Tel eprocessing

Each conmputer essentially runs independently fromall other conputers
connected to it. Sinple file transfers are possible through the uucp
(uni x-to-uni x copy) comuand over an RS-232 connection. This

tel eprocessi ng environnment uses the facilities of uucp, uux, connect and
INftp. It also uses INmail and I Nnet.

Figure 3-19 illustrates a tel eprocessing environment in that the prinmary
node of conmuni cation is through application-Ievel protocols that take
place in a point-to-point fashion, in contrast to the cluster environnment
where the primary communi cation is based on kernel -to-kernel |evel
protocols operating in a nulti-point fashion. Al so, the tel eprocessing
envi ronnment uses the RS-232 bandwi dth while the cluster environnment uses
LAN bandwi dt h.
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3.5.4 Conbi ned Confi guration

The Al X/ 370 system allows i mense flexibility in terns of hardware and
software connections that are avail able. Any conbination of configuration
types can be nerged into one. For exanple, all three types of
configurations are shown in the sanple network configuration in

Fi gure 3-20.

| Copyright IBM Corp. 1989, 1991
354-1



AIX/370 Planning Guide
Combined Configuration

—P8/2
RS-2%2 to
ugérs — 3162 Terminals —
(ASCII attachad)
wers___| Other Host #ﬁs-zaz to modem connectlon TCF cluster
UNIX System V) //
g -~
1
PC/XT, PC/T, or PS/3 h PS/2— LAN i
_ | AIX Access o LAN '
"™ or DOS Users ‘ i AIX PS/2 Ethernet Connectior :
Token-Ring :
PCAT 7'[ “: :
users——|UNIX System V d i
l :
1 1
wers—{ AIX/AT | 1 :
| [~System/3r0— !
1 p—

! AIX/370 Per AS—232 to i
1 3182 Terminals — users |
J T (ASCII attachad) 1
T TTTT T Channel ta Channel :
—Systam/aro— System/370 !
| LAN LAN 1
AlX/370 —connection Connectlor:IVAlxlam-’; H
1
J

PC/XT, PC/AT, or P8
AIX Access
for DOS Users

PC/XT, PCAAT, or P

AlX Access users
for DCS Users

X-Windows 3182 Terninais —users
for DOS (ASCII attached)

Other Hests

1
1
| with TCF/IP
1
| \
: users
—p6/2 | LAN i
RS2 W | Connectlorn] |
ugers —ﬂélzm:l:)T AlX PS/2 E
I I
PC/XT, PCAAT, or P
AIX Access
Ethernet for DOS Users|
users

for DOS

RT
Other Hosts
with TCP/IP AIX/RT

Figure 3-20. Combined Configurations
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3.6 TCF Custer Considerations

Subt opi cs

3.6.1 LAN Configuration
3.6.2 LAN Consi derations
3.6.3 Access for Users
3.6.4 Queuing System
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3.6.1 LAN Configuration
For configuring LAN devices, the following information is needed:

0 The virtual device addresses to be used for 8232, virtua
channel -t o-channel, 3088, or integrated 9370 adapter

0 Selection/assignment of TCP/IP addresses to each LAN interface in th
confi gurati on.

It is essential that the LAN be configured to allow any two sites to
exchange a packet via a maxi mum of two gateways (relay sites).

The LAN can often be the shortest route available to provide connection
bet ween Al X/ 370 Operating Systens.

Figure 3-21 shows four Al X/ 370 systens running on two separate Systeni 370
machi nes. The first Al X/ 370 (System A) can communi cate with System B by
Virtual Channel to Channel. System A can also comrunicate with System D
by way of the LAN. System A, however, can comuni cate with System C by
either the LAN (one relay point) or by going through System B. The choice
may depend upon distance or availability of hardware.

CTCA
—SYSTEM/370 (#1)— | SYSTEM/370 (#2)—
VETC
verTe |A|></ AIX/ alx/ | [anxy
370 | 1319 1370 | [ 570
N\ \ / /

Figure 3-21. Four Al X/ 370 Systens Running on Two System 370 Machi nes

Al X users are free to log on to nachines other than the one to which their
wor kstations are directly connected by serial line or LAN channel. This
ability is useful when it beconmes necessary to access sone special feature
of that other nachine, or because their normal host is too heavily | oaded
to run a particular job.
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Neverthel ess, it is standard practice to set up the home directory of a
user on the machine to which there is a direct connection and to encourage
the user to log on to that machine. This reduces the anmount of overhead
for the systemin naintaining and accessing user files.

If the user's ordinary host spends considerable tinme off the network or is
often backed up with work, it nmay be nore efficient to replicate the files
of the user on another site so that they may be processed there during
such di sruptions.

If the user has a choice of a direct RS-232 connection to one host, or a
TCP/ 1 P connection to others, it should be encouraged to use the RS-232
line. This results in the best response tinmes for the user and the | east
overhead for the system The TCP/IP connection(s) can be used as an
alternative for those tines when the regular host is down.
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3.6.2 LAN Consi derations

I mproperly configured LAN i nterconnecti ons can have a serious impact on
the performance of the cluster. In addition, certain LAN devices perform
better than others in ternms of response tinme and throughput. In
particul ar, the 8232 devices performbetter than the integrated adapters
of the 9370. Mdst LAN devices have slower throughput than the LAN that
they deal with. As a result, the attachnment device can becone a

bottl eneck prior to the LAN. By providing nore than one devi ce and
splitting the | oad over those devices, systemthroughput can be increased.

If a topology for the cluster is selected where packets nust be rel ayed
(forwarded) between a pair of cluster sites, then those two sites should
exchange data infrequently since the relay will inpact user response tine.
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3.6.3 Access for Users

The following list outlines the interdependenci es between pl anning for
file systems and planning for accessing fil es.

Access of individual users to the cluster's resource

Access of groups of users to the cluster's resource

Access to sites in the cluste

VWhere to have users login (distribute the users over the sites in th
cluster)

0 Wiich commands may be used by whom

[

Therefore, consider first investigating the potential user community, and
t hen deci de on the nunber of file systens and allocation of users to |ogin
cluster sites.

Data security can be facilitated by grouping the users according to their
user tasks, for exanple:

Pr ogram devel opnen
Tester

I nformati on devel opnen
Adm ni stratio

End users

I Iy |

Any plans and decisions that have been made nust be passed on to the
system adm ni strator so they can be inplenented through the foll ow ng
functi ons:

Conmand Function

adduser defines access to the Al X/ 370 and defines groups

chown restricts access rights to files and directories
chgrp restricts access rights to files and directories
chnod restricts the execution node, or the access node
Subt opi cs

3.6.3.1 Site Perm ssions
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3.6.3.1 Site Perm ssions
Site Permissions restrict process access to any site(s) in the cluster.

When TCF is executing in the cluster, all users have potential access to
any files nounted on the replicated root file system TCF also allows
users to execute processes on any host they choose and to transfer their
login location to any processor they wish. There are tinmes when both of
these freedons need to be restricted.

Access to file systenms is restricted by setting appropriate perm ssions on
the files thenselves. Access to processors is restricted by setting Site
Per m ssi ons.

A site or sites can be restricted by the general public, reserving them
for the exclusive use of any group the System Adm ni strator chooses. The
adduser command is used to set the Site Goup paraneter for each user
added to the system The site group used nust be the name of a group in
/etc/sitegroup, a file which gives separate nanes to different

combi nations of sites within a cluster. Wen this paraneter has been set,
the user will be restricted to the given group of sites and the system
will refuse attenpts by the user to login to other sites or to execute
processes there. For nore information on site permssions, refer to
Managi ng the Al X Qperating System To inspect the site perm ssion
settings nowin effect, enter:

pg /etc/passwd

The site perm ssion settings are to be found in the site_exec_perm
subfield of the full nanme field in the password file.
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3.6.4 Queuing System

Wth the Al X/ 370 queuing system controlling access to systemresources is
acconpl i shed through queuing logic. Systemresources are identified,
gueues are established representing use of the resource, and al gorithns
are perforned to sel ect which use has precedence. An exanple of this

m ght be several spool files that are to be printed; the resource is the
printer and the queue is a |list of spool files. An algorithmwould be
then used to determne which file in the list is printed first. For
information on configuring the queuing system refer to Managi ng the Al X

Qperating System

In planni ng the queui ng system decide on the follow ng:

O Is accounting data needed for queueing activities

O Wich queues nust be defined and which devices are to serve th
gueues? It will also be necessary to select the default printer queue
for each cluster site.

0 How to tune these devices for optinum performance

O Priorities of serving requests, for exanple, first in/first out, o
should priorities be set according to job size?

0 How backends are defined, for exanple
- burst pages
- own backend process
- friendl y/unfriendly backends?

0 How the printer classes and printer routing (System 370 only) are t
be configured?

| Copyright IBM Corp. 1989, 1991
364-1



AIX/370 Planning Guide
Drawing the Cluster Diagrams

3.7 Drawing the Custer D agrans

Appendi x B, "Exanpl es and Conpl eted Sanpl e Wrksheets" contains a series
of four diagrans. You should use these as nodels for your own sketches.

In drawi ng your own diagrans, four steps are involved:

1.

Draw the | ogi cal arrangenent of the network devices and processors
which will comprise the TCF cluster.

Fill in the software packages which will run on each site.

Draw anot her di agram which will show the sane | ogi cal arrangenent.
Specify the nane and Internet address for each site. For infornmation
on Internet addressing, refer to the TCP/IP addressing section of the
Al X Operating System TCP/I P User's Qui de.

System 370 processors should show the virtual nachines each is to run
and the software running in each virtual machine. LANs are |abeled as
to type.

Draw a final diagram which conbines all the features |isted above.
This will provide the actual entries used during the installation
process.

The "Planner's Checklist” in topic A1l is to be used after these diagrans
have been conpl et ed.
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4.0 Chapter 4. A X File Systens and M ni di sks

Subt opi cs

4.1 Contents

4.2 About This Chapter

4.3 AIX File Systens and M ni di sks Overvi ew
4.4 File System Backup

4.5 File System Pl anni ng
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4.2 About This Chapter

TCF functional ability is dependent upon the nature of the AIX file system
itself. This chapter explains howthe replicated file systemworks and
how to create and all ocate the m nidisks needed to store it. This chapter

i ncl udes advice on setting up a dunp facility and on backing up the file
syst ens.
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4.3 AIX File Systens and M ni di sks Overvi ew
Afile systemis defined as a single contiguous span of disk space on
which is carried a hierarchical structure of files.

VWhen a formatted diskette is inserted in the disk drive of an Al X PS/2
system and a suitable branching tree structure of files and directories is
created on it, it becones a file system Such a file systemis created on
its own Al X ninidisk, and can then be appended to the existing root
structure of the PS/2 file system by using the nount command.

The procedure for AIX/ 370 is simlar; the prine difference is that the A X
m nidisk for AIX/ 370 is created on a VM m ni di sk, rather than on the
di skette used by the PS/ 2.

Part of the AlIX installation procedure is to place different portions of
the overall, global AIX file systemon these separate Al X m nidisks. All
of these separate segments of direct access storage device (DASD) space

are then joined into the global file system

Subt opi cs

Comparing VM m ni di sks and Al X m ni di sks

Conparing Al X File Systens to Other UNI X File Systens
Al X File Systens

Al X M ni di sks Defined by the System

Al X M ni di sks Defined by the User

The Replicated Root File System

Advant ages of File System Replication

The <LOCAL> File System

User File Systens

.10 Using Hidden Directories to Organize Binary Files
.11 Primary Versus Secondary Copies of the Replicated Root
.12 The Al X /dev/dunp Facility

.13 The Al X /dev/swap Facility

.14 Synbolic Links

O©CoO~NOUr~,WNPE

e N at ot ats
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4.3.1 Comparing VM nminidisks and Al X m ni di sks

An AILX minidisk is a defined portion of a VM mnidisk. The VMnminidisk is
created under VM and dedicated to the use of AIX/370. It may then be
further subdivided into Al X m nidisks through the use of the Al X ninidisks
conmand. An Al X minidi sk may be any part of or an entire VM m nidi sk.

An Al X PS/ 2 mnidisk involves the sane concept except that it is not
derived froma VM m nidisk. The standard PS/ 2 procedure is to section the
fixed disk into partitions; the Al X mnidisks command is used to further
subdi vide these partitions. An AIX PS/2 mnidisk my be all or any
portion of the fixed disk or diskette.

The Al X systemrequires that different parts of the overall file system be
pl aced on separate Al X minidisks. An Al X mnidisk consists of 1024-byte
segnents call ed bl ocks. Such m nidisks often take up I ess than the entire
VM mi ni di sk upon which they are created. It is conmon to maintain
flexibility by |eaving sonme space for future expansion. For nore
information on file systems and nmounts, refer to Managi ng the Al X
Qperating System To determ ne the DASD devices supported for Al X

m ni di sks devoted to file systens, refer to Table 5-4 in topic 5.3.3.
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4.3.2 Comparing Al X File Systens to Gther UNNX File Systens

The AIX file systens have the sanme |ogical structure as UNI X System V and
4.3BSD. However, the physical image is not binary conpati bl e.

The file system has been enhanced to nake it nore reliable. A commit
nmechani sm has been inplemented to ensure that file updates never result in
a mxture of old information and new information in the file. Open files
can be marked so that a commit can be perfornmed at regular intervals.

The TCF cluster file system has been enhanced to support replication
Replicated file systens increase the availability of the files and
directories because the file systenms have up-to-date copies on severa
sites. Thus, if one site becones unavail able, another site with a copy of
that replicated file can provide access to that file. Replicated file
systens al so provide a performance advantage. Since it requires |ess
resource to access a file locally (when a replicated copy of a file is on
the local machine), it can be accessed using fewer resources than if it
needed to be accessed renotely.

Compared to the UNI X SystemV file system the addressing schene within a
file remains unchanged. Wth Al X/ 370, an jnode contains 13 addresses.

The first ten addresses point directly to data blocks. The eleventh
address points to a block that contains addresses of data bl ocks (single
indirection, that is, one level of indirect addressing). The twelfth and
thirteenth addresses provide for double (and theoretically triple)
indirection. AlX does not actually use this thirteenth address; it exists
for future expansion. Triple indirection is not needed for the address
space that the Al X/ 370 Qperating Systemcurrently uses.

Direct access storage devices (DASDs) for Al X/ 370 file systens are CM5
formatted into 4K (4096-byte) blocks. This structure and the addressing
within a file are, however, transparent to the user, who sees a file as a
sequence of bytes. The maximumsize of a file is 2(31) (2,147,483, 647)
byt es.

For nore information on file systens, refer to the Al X/ 370 Administration
Qui de.
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4.3.3 AIX File Systens

An Al X file systemis a conplete directory structure, including a root
directory and any sub-directories and files within it. The sizes of file
systens are usually determ ned by the types of disks available and the
particul ar applications for which the file systens are to be used. Afile
systemis limted to a single |logical disk. AlX divides physical disks
into | ogical disks; each one can contain an Al X file system The
structure of a file systemis conpletely device independent. By nounting
file systenms, data can be spread across several physical disks. For nore
information on mounting file systens, refer to the nount command in the
Al X Operating System Conmmands Reference. For nore information about file
systens, refer to the Al X/ 370 Adnministration Guide and Managi ng the Al X

Qperating System
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4.3.4 AL X M nidisks Defined by the System

During installation and configuration of a typical system the
installation process defines several Al X minidisks for its basic software
components and requirenents. These systemdefined Al X m nidisks include:

/ (root)

[ ai x370

[ ai x370/ tmp
lu

dunmp

page.

I I o

For nore information on the contents of these systemdefined Al X
m ni di sks, refer to "The Base Systemt in topic 6.3.2.1.
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4.3.5 AL X M ni disks Defined by the User

User Al X mnidisks can be defined in addition to the default
system defined Al X mnidisks. These user-defined Al X m nidisks can be
used to store files, prograns, or for any purpose the user nay desire.

| Copyright IBM Corp. 1989, 1991
435-1



AIX/370 Planning Guide
The Replicated Root File System

4.3.6 The Replicated Root File System

When any cluster site is installed, the Al X/ 370 Operating System
automatically copies the root directory and its i medi ate branches. This
entire structure, consisting of many directories and their dependent
files, is replicated on every cluster site. These directories hold files
which are critical to systemoperation, such as the file which holds the
Al X kernel itself. One exanple of such a directory is /bin, which holds
nost of the binary files for systemutilities. Each cluster site has one
copy of the replicated root file system VWen nmultiple AIX sites are
connected into a cluster, the operating systemreplicates this root file
systemon every site. Since these are the files fromwhich all system
functions are derived, all sites end up functioning in an identica
manner. This enables the cluster to enulate a single conmputer. File
systemreplication is the basis of the TCF function
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Primary Site—
Site @ Site?

Jfete [Bin fuse JliB  Jimp Junix [Mdev /[Sile2 /u

Figure 4-1. Diagram Showi ng Several Custer Hosts with Sane Root File
System

Figure 4-1 shows two Al X sites, connected by a LAN |ine, both having
received identical copies of the root file system Synchronization of a
replicated file systemis automatic. This means that the operating system
assunes the task of seeing that all copies of replicated files on all

sites are kept up-to-date and identical.

There is one primary file system (stored on the primary site of the
cluster) fromwhich all other copies are nade. Only the primary can be
nodified. Al the secondary copies are read-only.

Primary copy

Each replicated root file systemhas a copy designated as the primary
copy, which is the only copy that may be nodified. It resides on the
primary site and its purpose is to guarantee that file updates are kept
consi stent.

Secondary copy

A read-only copy of the primary copy of a replicated file system Files
in the secondary copy are automatically nodified or del eted when the
corresponding file in the primary copy is nodified or deleted.
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4.3.7 Advantages of File System Replication

Replication allows cluster sites to run independently while presenting a
uniformviewto all users. The Al X/ 370 Operating System uses replication
as an integral and indispensable part of TCF operation. Replication

allows all the sites in a cluster to act together as a single unit. It
al so provides a duplicate environment on every site so that each site has
the files that it needs to execute independently, if necessary. |If the

site where certain files are normally stored becones unavail abl e, the user
can often continue to work by accessing copies of those files stored

el sewhere. Replication provides an environnent that is transparent to the
user, whether the login site is operating as a standal one computer, or as

one of the cooperating hosts in the TCF cluster

Each cluster site contains the systemfiles it needs to run alone if
necessary, even if all other sites should | eave the network. Some of
these essential systemfiles are contained in the replicated root system
and others are found in the local file system Every cluster site has a
copy of the replicated root file system its own <LOCAL> file system and
several other conponents.

These pieces are linked snmoothly together into a single continuous array.
Thus all cluster sites have the ability to either run cooperatively or in
a standal one environment. This replication feature allows every cluster
site to be independently online or offline, without destroying the
operation of the cluster.

When a host machine is installed and nade part of the TCF cluster, the Al X
replicated root file systemis copied onto that host fromthe primary site
of the cluster. Then various other file systens are appended to it by the
process called nmounting. Each of these nounted file systens is contained
on a separate AIX mnidisk. On a large Al X/ 370 system each Al X m nidisk
may be as large as an entire VM mnidisk. On an Al X PS/2 host, each file
systemw || occupy sone smaller area, a partition on the fixed disk or
some portion of a diskette in a certain drive

Figure 4-2 is a representation of the logical structure of the root file
systemwi th additional Al X mnidisks nmounted on it. User file systens are
generally nmounted at the point called /u, or at points inmredi ately
dependent upon it.
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Figure 4-2. Logical Structure of the Root File System

A tenporary storage file systemis created on a separate Al X mnidi sk
which is then nmounted on the enpty stub called /tnp.

The point called /dev is used to nount device drivers (prograns that

handl e i nput/out put operations to the systeni s various peripheral
devices). One notable conponent found in this group is /dev/dunp, Wwhich
directs a storage dunp to the dunp AIX mnidisk in the event of a system
halt. The /dev/dunp conponent usually sends its output to the dunp
partition of the fixed disk on a Al X PS/2 nachine and to an Al X m ni di sk
on a Al X/370 machine. The local file system (<LOCAL>) is appended to the
root at the point called /aix370.

These conponents, taken together, constitute what is called the gl obal
file system This includes all the files known to the Al X operating
systemon that host. These file systens are integrated snoothly together

| Copyright IBM Corp. 1989, 1991
43.7-2



AIX/370 Planning Guide
Advantages of File System Replication

so that they appear to be one continuous directory structure.

| Copyright IBM Corp. 1989, 1991
43.7-3



AIX/370 Planning Guide
The <LOCAL> File System

4.3.8 The <LOCAL> File System

The <LOCAL> file systemis naned for the particular cluster site whose
files it holds. It includes site-specific systeminformation, such as
accounting and admnistrative files that track system usage, and printer
spool files for that site. The <LOCAL> file system may al so contain the
binary files for the application progranms which are specific to that site.
One strategy of systemadm nistration is to assign all the nenbers of a
particular group to the same host as their regular logon site. 1In this
case, the application prograns needed by those users may be stored on that
host, and the data files, with which they usually work, may be stored
there also. There may be copies of all these files el sewhere on the
network so they can work when their usual host is down. The local file
systemis appended to it at the point called /sitenane (often referred to
as /machi nenane or /<LOCAL>). Both of these are shorthand ways of nam ng
the point where the local file systemis nounted.
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Figure 4-3. Diagram Showing Two Hosts with Different <LOCAL> File Systens
Mount ed

Figure 4-3 shows two Al X sites sharing an identical root file system but
each having its own local file system nmounted.

When the Al X/ 370 operating systemis installed, this nount point is called
/ai x370. During installation, this directory is given the actual nane of
the machine on which it is being installed. The file systemwhich is to
be mounted there will be given exactly the same nanme. The two are then
joined by the nopunt operation.
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4.3.9 User File Systens

In a TCF cluster, the systemadm nistrator usually sets up the file
systens that store users' hone directories on a nunber of different sites.
It is common to spread these file systens evenly over the avail abl e
processors rather than gather themall on a single site. These user file
systens are usually nounted on the replicated root systemat mount points
Wi th names simlar to: /ul, /u2, /u3, and so on.

When t hese conputers are running in a cluster environment, the user file
systens nmounted for each host are nounted on enpty directories given

uni que names. TCF nmakes all of these user file systens avail able from any
point in the cluster, with access to the actual files controlled by file
perm ssi ons.

| Copyright IBM Corp. 1989, 1991
439-1



AIX/370 Planning Gu
User File Systems

ide

SiteT @

Site2

fete  [bin  Jfuar /B fimp Junix fdev JSite2 ut

fui

[\

Sy

S

\

Figure 4-4. Diagram Showing Two Hosts with Two Sets of User File Systens

Mount ed

Figure 4-4 shows two Al X sites sharing an identical

each having its own user file system nounted.
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4.3.10 Using Hi dden Directories to Organize Binary Files

The hi dden directories nmechanismleads to conmand nane transparency, one
of the main user benefits of the Al X operating systens. The user can
i ssue a single conmmand and get the desired function to execute, no matter
what type of processor happens to be doing the job. Users do not need to
consi der, or even know, what type of processor they were | ogged onto.

The Al X |s command lists the contents of a directory. When the operating
system executes this command, it actually runs a 370-style programon an
Al X/ 370 machine, and a 386 nodule on an Al X PS/2 machine. Hidden
directories are essential to this behavior.

A TCF cluster is usually conposed of both Al X/ 370 and Al X PS/ 2 machi nes.
The primary copy of the replicated root systemw ||l store program nodul es
for both processor types. AlX provides a nechanismcalled hidden
directories to support this heterogeneity (mxture of different program
nodul es). The -H option to the |s command allows you to see the entries
in a hidden directory as separate itens. For instance, if a long listing
of the hidden directory /bin/awk is requested, the results will |ook Iike
this:

I's -1 H /bin/awk

total 240

-r-Xr-xr-x 2 bin bin 123880 Mar 2 14: 14 i 370
-r-Xr-xr-x 2 bin bin 106864 Mar 2 14: 14 i 386

This shows that the /bin/awk programis actually two separate nodul es.

These files contain binary data, the programfiles for applications and
systemutilities. Binary data is machi ne dependent. A program conpil ed
on a 386 processor will not execute on a Systeni 370 nachine. Thus it is

i nportant to know whi ch machi ne generated each binary file in order to run
the right programon the right processor.

Hi dden directories are often used to organi ze binary data so that the
proper programis used on each respective processor
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4.3.11 Primary Versus Secondary Copies of the Replicated Root

A hidden directory is part of the replicated root file system This
entire file systemis replicated on each cluster site, but not every entry
in every hidden directory will be copied to every site in the cluster

Each hi dden directory contains program nodules for different types of
processors and the systemw || usually copy to each site only those
nmodul es needed by that processor

The primary copy of the replicated root system nust store every program
file necessary for systemoperation anywhere in the cluster. In this way,
the 386 version of a certain programcan be updated once, and it wll
automatically be propagated to all other 386 sites. Likew se, 370 nodul es
must be stored in the primary copy so that, fromthis one centralized

| ocation, corrected nodul es can be propagated to all Al X/ 370 sites.

The secondary copies of the root file systemdo not need to contain
program nodul es for any other type of processor than the nachine to which
they are copied. For this reason, the replicated root file system of the
cluster's primary site will be |arger than nost of the secondary copies
replicated fromit. The primary site of the cluster is usually the first
Al X/ 370 machine that is installed. Thus it is likely that succeeding
installations of AIX/ 370 nmay require |less disk storage space for the base
operating system since they usually store only 370 nodules. This fact

wi || becone inportant |ater, when planning the amount of VM m nidi sk space
to be allocated to each systemin the TCF cl uster
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4.3.12 The Al X /dev/dunp Facility

Device drivers are special AIXfiles that may be treated as if they were
ordinary files. Input may be sent to themor received fromthem Wat
they actually do, however, is control peripheral devices.

For exanple, /dev/dunp controls the flow of information sent to disk or
tape when a system halt occurs. The normal device choices are the dunp
partition of the fixed disk for AIX/ PS2 and an Al X m nidisk for Al X 370.

Before installation, decide how nuch dunp space is to be allocated. The
m ni mum i s enough Al X mnidi sk space for one dunp; this would be the size
of the virtual machine. It is often wise to provide space for several
dunps so that the contents of nmenory may be conpared under different
experimental conditions.

The area reserved for /dev/dunp is allocated by the naint facility in the
same way that any other AIX mnidisk is allocated. For nore information
on the /dev/dunp area, refer to dunp entry in "The Base Systeni in

topic 6.3.2.1.
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4.3.13 The Al X /dev/swap Facility

Al X maintains its own paging nethods in addition to paging provided by VM
The /dev/swap programis a device driver which provides access to an Al X
m ni di sk mounted at this point. This is acconplished through a synbolic
link (refer to "Synbolic Links" in topic 4.3.14).

A paging area nust be specified even though Al X/ 370 runs under the control
of VM One paging area can be allocated on a DASD or on mnidisk that is
defined as pagi ng volune, or one or nore paging area(s) can be allocated
on other volunmes that also contain file system space. For each system
all ocate at | east 4096 pages of paging space. It is recommended to add at
a mnimum of ten pages for each user expected to work with Al X 370.
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4.3.14 Synbolic Links

A synbolic link is a substitution mechanism A file or directory is known
by one nanme, and treated by the systemas a logical unit positioned at a
certain spot in the global file system The operating system uses anot her
component as a substitute. This other conponent is actually |ocated at
sonme different spot in the file systemand call ed sone ot her nane.

Al X makes extensive use of this nechanism One significant use is the
substitution of <LOCAL> conponents for standard parts of the file system

For instance, the file /unix contains the kernel of the operating system
The kernel is a hardware-specific item It must be different for each
machi ne on which it runs. Therefore it is convenient to have the specific
kernel needed by each machine | ocated on the local AIX mnidisk. In this
way, an Al X/ 370 machine will run a 370 kernel, an Al X PS/2 machine w ||
run a 386 kernel, and both will appear to be found at the same point on
the file system Therefore, the /unix file is a synbolic link to the
<LOCAL>/uni x file.

Li kewi se, the /dev/dunp file and /dev/swap file are synbolic links to the
<LOCAL>/ dev/dunp file and <LOCAL>/dev/swap file. Each of these files is a
devi ce driver which provides access to further Al X mnidisk space. The
/dev/dunp file gives the systemaccess to a separate Al X mnidisk to be
used as dunp space. The /dev/swap file provides access to an Al X m nidisk
used for pagi ng space.

Compare Figure 4-5 to Figure 4-2 in topic 4.3.7. Figure 4-2 shows the

| ogi cal arrangement of the global file system Tenporary storage, dunp
space, and paging space are treated as if they were all separate m nidisks
attached to the root systemdirectly at the points. The /unix file
appears to be directly nmounted on the root.

Figure 4-5 shows the actual arrangenent of the global file system
Tenporary storage is actually situated in its own mnidisk on the |oca

di sk. The functional kernel is the <LOCAL>/unix file. The device drivers
for dunp space and pagi ng space are actually files on the <LOCAL> di sk,

gi ving access to separate mnidisks for those purposes. The

Instal |l ati on/ Mai ntenance (1/M systemis separate, on its own VM m nidi sk
User file systenms may be situated on physically separate di sks, as shown,
or they may be al so found on the <LOCAL> m nidi sk.
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4.4 File System Backup

File systems are an inportant resource. Backing up the file systens
ensures that files are not damaged or |ost.

Deci si ons nust be nade about:

g
g
g

O

VWhich files or file systenms need to be backed up

How often to have backup copi es produced

VWi ch backup utility program and backup scenario are best suited fo
the installation environnment and backup goal s?

VWhere the backups will be kept and how often the tapes will be reused

Consi der backi ng up:

[

For

Systemfile systenms (Al X/ 370 and Al X PS/ 2
User file systenms (user files

Mai nt enance syste

Critical VM data

more information on backing up file systens, refer to Managing the Al X

Qperating System

Subt opi cs
4.4.1 Al X/ 370 System Backup
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4.4.1 Al X/ 370 System Backup
To produce backups of data, Al X/ 370 includes the followng utilities:

Command Functi on

backup/restore Copies entire file systens or individual files and is also
useful for incremental backups.

tar Copies files, individually or in groups.

ff/find/cpio Copies file systems and perforns increnmental backups.

DDR Backs up binary inages of VM mnidisks (a VMtool).

Wth these utilities, backups can be made fromdisk to disk (on spare
di sks) and fromdisk to tape. For nmore information on the VMtools (for

exanple, DDR), refer to the VM SP Pl anning Guide and Reference and VM XA
System Product Pl anni ng and Admi ni strati on.

| Copyright IBM Corp. 1989, 1991
441-1



AIX/370 Planning Guide
File System Planning

4.5 File System Pl anni ng

In planning for the file systens that are to be used at your installation
consi der the follow ng (depending on requirenments, this list nmay not be
al I -incl usive):

0 Before AIX/ 370 or ALX PS/2 can be used in nmulti-user node (the nod
requi red for end-users), decide:

Nunber of file systens needed?

Si ze and nunber of files in each file systenf

Nurmber of file systens which will change, and which will therefore
need to be backed up regul arly?

How to distribute the file systens across the cluster?

How to distribute the file systens across the avail abl e di sk
space?

How fil e systens should be accessed by individual users or by
groups of users?

How fil e systens shoul d be protected agai nst unaut horized access?

O After defining the user file systens, decide

VWi ch procedures nust be followed for file system backup (for
exanple, daily, or weekly increnental backup)?

Wi ch procedures nust be followed to maintain sufficient free disk
space?

Which file systenms nust always be nmounted (such file systens mnust
be defined in the /etc/filesystens file)?

What file system check procedures are to be used (the file systens
must be defined in the /etc/filesystens file)?

It is normal to run the fsck command on any file system which

m ght have changed, before that file is nmounted. Any file system
whi ch was | ast nounted read/wite should be checked. For nore
information on file systens, refer to the Al X/ 370 Administration
Qui de and Managi ng the Al X Operating System For nore information
on the fsck command, refer to the Al X Operating System Commands
Ref er ence
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5.0 Chapter 5. Requirements for Al X/ 370

Subt opi cs

5.1 Contents

5.2 About This Chapter
5.3 Al X/ 370 Requirenents
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5.2 About This Chapter

The Al X/ 370 Qperating Systemruns as a guest under VM In order to plan
for the installation and day-to-day running of Al X/ 370, the planner nust
be conpletely aware of the needs of the program This chapter discusses
the following Al X/ 370 requirenents:

0  Sof twar
0  Hardwar
00 Devices supported by Al X/ 370
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5.3 Al X/ 370 Requirements

The followi ng information outlines the requirenments that nust be met in
order to execute Al X/ 370 as a guest under VM These requirenents are
conprised of:

0  Sof twar
0  Hardwar
0 Supported devices

ubt opi cs

3.1 Software Requirenents for Al X/ 370
3.2 Hardware Requirenents
3.

S
5
5
5 3 Devices Supported by Al X/ 370
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5.3.1 Software Requirenents for Al X/ 370

Al X/ 370 can coexist with any ot her VM guest systens and CMS. Al X/ 370
operates as a guest system under one of the follow ng required | BM

programns:

0 IBMVMSP, Program Nunmber 5664-167, Release 5.0 or late (1), on an
| BM Syst eml 370 processor.

0 1 BM VM HPO Program Nunber 5664-173, Release 5.0 or later}, on an IB
System 370 processor.

0 IBM VM XA SP Program Nunmber 5664-308, Release 1.0 or late (2), on an
| BM Syst eml 370XA processor.
Not es:
1. Al X/ 370 does not support Preferred Machi ne Assist (PMA) or single

processor node.

2. For Japanese locales, A X/ 370 Version 1.2.1 requires VM XA SP.

For normal service support, the foll owi ng nust be avail abl e:

0 Environnental Recording Edit and Print program (EREP), Program Nunbe
5749-010 (feature #5022 or #5023)

0 Device Support Facilities (DSF), Program Nunber 5747-DS1

(1) Release 5 nust be at service |level 0513; Release 6 nust be

at service | evel 0601.

(2) Release 1 nust be at service |level 0102; Release 2 nust be

at service level 0205 with fix VM39289 applied (VM39289
corrects wedge probl ens).
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5.3.2 Hardware Requirenents

The m ni mum hardware configuration for the primary cluster site Al X/ 370
guest systemis outlined in Table 5-1. These resources are used by the
Al X/ 370 guest system exclusively, except where noted.

The hardware requirenents for VMto properly execute Al X/ 370 as a guest
systemvaries with the version of VM used to support Al X/ 370 and the other
virtual machines that are to be supported. There are VM hardware
resources that may be shared with other guests besides Al X/ 370. Also

det erm ne which VM support packages are being used and what the machi ne
requirenments are in order to determine the total VM nachi ne requirenents.

Table 5-1. Hardware Requirenents for the Primary Cluster Site Al X/ 370
Guest System

Processor | Al X/ 370 supports processors both in System 370 node and

| System 370 Extended Architecture (XA) node. Al X/ 370 will
| execute on any |BM processor which supports the required
i level of VM SP, VM HPO, or VM XA For nore infornmation

i on the required levels of VM refer to "Software
|
I
|
I
|
I
|

|
1
Requi rements for Al X/ 370" in topic 5.3.1. |

Not e: For Japanese | ocales, Al X/ 370 Version 1.2.1
requires a System 370 XA processor with VM XA SP.

Proper operation of Al X/ 370 depends on the physi cal
machi ne havi ng enough real storage and extended storage
to avoi d excessi ve VM pagi ng.

Processor
St or age

I
I
I
I
I
|
:
| Total the sizes of the Al X/ 370 guest systemvirtual

i machines on a single VM system The total sizes of the

| Al X guests on a single VMsystem should only be | ess than
i the real menory if it is a v=r system This does not

| apply to v=v systens.

i

I

|

I

|

I

|

Configure the Al X/ 370 guest systemvirtual machine with a
m ni rum of 6Mb and a maxi num of 16My for VM SP of
st or age.

The DASD types supported for the Base System and
I nstal |l ati on/ Mai nt enance System are:

I

i

:

! FBA CKD
! 3370 3380
| 9332 3390
| 9335
:

I

I

I

I

I

I

I

I

I

I

DASD space may be allocated on an entire disk or a VM
m ni di sk. To determ ne the capacities of the DASD
devices, refer to VM XA System Product Pl anning and
Adni ni stration and the VM SP Pl anni ng Qui de and
Ref er ence.

i The initial Al X/ 370 cluster site requires a mni num of
i 325 cylinders of 3380 DASD space or 390,000 FB-512 bl ocks
i of DASD space. This does not include space for

DASD Space
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: | non-system data storage.

Fomm e e oo - ot o e o e e o o o e o e e e e e e e e e e e o e e e e e e e e e e meamaoaooo-

. Tape I One tape device which nmay be any of the follow ng types:

I I

I |

: | 3420 3480

: | 3422 8809

| | 3430 9347

| i

I I

I |

Fomm e e oo - ot o e o e e o o o e o e e e e e e e e e e e o e e e e e e e e e e meamaoaooo-
Consol e

One VM operator console (usually a 3270 display termnal).

One Al X/ 370 guest system console (3270). This station is
used as Al X/ 370 guest systemconsole; it is for
installing and operating Al X/ 370 as a guest system

Not es:

1. Optionally, VMand the Al X/ 370 guest system can share
the sanme 3270 as the operator console by executing
Al X/ 370 under the OPERATOR userid, but this is not
recommended unless there is a site term nal shortage.

2. A PS/55 running PS/55 as 3270 software nmay be used as
a console on Al X/370 Version 1.2.1 systens in
Japanese | ocal es.

Printer Al X/ 370 uses only VM spool ed printers.

will not print nor translate (to other printable
characters) the \ (backslash), ° (backquote), {
and } (braces), [ and ] (brackets), ~ (tilde), and

I
I
I
|
I
|
i
i Note: Wthout the appropriate print chain, IBMprinters
I
|
|
i
: A (circunflex) characters.

For each secondary cluster site Al X/ 370 guest systemon the sane
processor, the hardware requirenents outlined in Table 5-2 nust be net.

Table 5-2. Hardware Requirenents for Each Additional Secondary Site
Al X/ 370 CGuest System on the Sane Processor

e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
| Resource i Hardware Requirenents
Fomm e e oo oo ot o e o e o o e e e e e e e e e e e e e e e e e e e e e e e e meamaoa—o-
Pr ocessor Proper operation of Al X/ 370 depends on the physi cal
St or age machi ne havi ng enough real storage and extended storage

to avoi d excessi ve VM pagi ng.

I
I
I
I
I
|
i
| Total the sizes of the Al X/ 370 guest systemvirtua

i machines on a single VM system The total sizes of the

| Al X guests on a single VMsystem should only be | ess than
i the real menory if it is a v=r system This does not

| apply to v=v systens.

i
I
|

Configure the Al X/ 370 guest systemvirtual machine with a
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m ni mrum of 6Md and a maxi mum of 16M> for VM SP of

st or age
Fomm e e oo - ot o e o e e o o o e o e e e e e e e e e e e o e e e e e e e e e e meamaoaooo-
. DASD Space | Subsequent Al X/ 370 cluster sites on the same processor
: | may require:
I I
I |
| i O 500 cylinders of 3380 DASD or 600,000 FB-512 bl ocks
| i of DASD space for a secondary copy of the root file
| | system
I I
I |
| i O 500 cylinders of 3380 DASD or 600,000 FB-512 bl ocks
| i of DASD space for a backbone copy of the root file
| | system
I I
I |
| i Note: This does not include space for non-system data
| | storage and assunes that the I/M Systemw || be
: i shared with the other Al X/ 370 guest system
e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a

For each secondary cluster site Al X/ 370 guest systemon a different
physi cal processor, the hardware requirenents outlined in Table 5-1 nust
be met with the exception of DASD space which is outlined in Table 5-3.

e e e e e e e mm e e ememmmemsmmemmemmeemmmmemsmmemsmmmmasmmmemmmmemmmemmmmmmmmmmmm———-——a
| Table 5-3. DASD Requirenents for a Secondary Cluster Site Al X/ 370

| Guest Systemon a Different Physical Processor

e e e e e e e mm e e ememmmemsmmemmemmeemmmmemsmmemsmmmmasmmmemmmmemmmemmmmmmmmmmmm———-——a
| Resource i Hardware Requirenents

Fomm e e oo - ot o e o e e o o o e o e e e e e e e e e e e o e e e e e e e e e e meamaoaooo-
i DASD Space , Subsequent Al X/ 370 cluster sites a different physical

| | processor may require:

I I

I |

| i O 585 cylinders of 3380 DASD or 702,400 FB-512 bl ocks

| i of DASD space for a secondary copy of the file

| i system

I I

I |

| i O 585 cylinders of 3380 DASD or 702,400 FB-512 bl ocks

| | of DASD space for a backbone copy of the file system
e e e e e e e mm e e ememmmemsmmemmemmeemmmmemsmmemsmmmmasmmmemmmmemmmemmmmmmmmmmmm———-——a
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5.3.3 Devices Supported by Al X/ 370

Table 5-4 lists the all I1BM devices that are supported by Al X/ 370.
Def aul t devi ce addresses defined by the Al X kernel are listed in
Appendi x C, "AlI X/ 370 Default Device Addresses."

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

| Table 5-4. Devices Supported by Al X/ 370

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

| Device I Mode

Fomm e e oo oo ot o e o e o o e e e e e e e e e e e e e e e e e e e e e e e e meamaoa—o-

. DASD . FBA CKD

| 1 3370 3350

| | 9332 3375

| 1 9335 3380

| : 3390

| |

I I

I |

! ! _

| | DASD space does not need to be allocated on a single

| | device. Several different DASDs, even of different

| | types, may be used to store data. To determ ne the

| | capacities of the supported DASD devices, refer to VM XA

I . System Product Pl anning and Administration and VM SP

: . Planni ng Qui de and Reference.

Fomm e e oo oo ot o e o e o o e e e e e e e e e e e e e e e e e e e e e e e e meamaoa—o-

. Tape 1 3420 3480

: | 3422 8809

| | 3430 9347

| |

I I

| i

I |

| i If a tape device was not dedicated to the Al X/ 370 guest

| | system VM nust attach tape devices as needed.

Fomm e e oo oo ot o e o e o o e e e e e e e e e e e e e e e e e e e e e e e e meamaoa—o-

. Printer i Al X/ 370 uses only VM spool ed printers.

I I

I |

| ! Note: Wthout the appropriate print chain, IBMprinters

: | will not print nor translate (to other printable

| i characters) the \ (backslash), ° (backquote), {

| i and } (braces), [ and ] (brackets), ~ (tilde), and

| i A (circunflex) characters.

Fomm e e oo oo ot o e o e o o e e e e e e e e e e e e e e e e e e e e e e e e meamaoa—o-

| Controller | All the controllers for the previously nmentioned DASD

| | devices are supported with the exception of caching

| i controllers that are used in cache node.

Fomm e e oo oo ot o e o e o o e e e e e e e e e e e e e e e e e e e e e e e e meamaoa—o-
Net wor k Dependi ng on the needs of the installation and the
Devi ces processor being used, one or nore of the follow ng

network devices are required to connect an Al X/ 370
processor to the user environment. The follow ng LAN
interfaces are support ed:

O Al nodels of the 8232 (requires a channel card when
used on the 9370)

0 The 9370 LAN Feature (Ethernet and Token-Ri ng)
i ntegrated adapters of the 9370 nmachi nes

0 Between Al X/ 370 machi nes, TCF is supported over
Vi rtual Channel -t o- Channel (VCTCA) and over a rea
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| CTCA or 3088. In the case of a 3088, a single
| physi cal address of the 3088 at each end nust be
| dedicated to the Al X/ 370 virtual nachine.
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6.0 Chapter 6. Installation Planning

Subt opi cs

6.1 Contents

6.2 About This Chapter

6.3 Planning for Software Installation
6.4 Pl anner's Checkli st
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6.2 About This Chapter
Thi s chapter describes planning for software installation, which includes:

0 Determning the anbunt of virtual storage for each Al X/ 370 gues
systemvirtual machine

0 Using the Al X mnidisk space requirenment worksheet

0 Using the VM m nidi sk space requirenment worksheet

0 Oher installation planning issues
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6.3 Planning for Software Installation

Before the Al X/ 370 kernel or any other Al X/ 370 prograns are installed, the
Al X/ 370 guest systemvirtual storage and VM Direct Access Storage Device
(DASD) requirenents nust be determ ned.

Wor ksheets that aid in determ ning DASD requirenents can be found in
Appendi x A, "Wrksheets." These worksheets are provided to nake sure that
there is enough DASD space (VM and Al X m nidisk) to support the operating
systemand |icensed prograns that are intended to be used. Also, these
wor ksheets are used when setting up the Al X/ 370 guest system virtual

machi ne. Phot ocopy the worksheets prior to conpleting themto ensure that
there will be a blank original for future uses. After these worksheets
are conpl eted, they should be passed on to personnel responsible for the
set up of the Al X/ 370 guest systemvirtual machine.

Compl et ed sanpl e worksheets can be |ocated in Appendi x B, "Examples and
Compl et ed Sanpl e Worksheets."” Use these worksheets as an aid when filling
out the worksheets for your installation.

Note that not all of the real storage in the CPUis for the Al X/ 370 guest.
At the very least, VMnust be run as well and VMwi || use sone processor
storage for its own needs. In npost cases, A X/ 370 will share avail able
processor storage with VM and ot her guest operating systens. Each such
guest operating systemw || use some storage for its own purposes.

Subt opi cs
6.3.1 Virtual Storage and Pagi ng
6.3.2 Space Allocation on DASD for Al X/ 370
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6.3.1 Virtual Storage and Pagi ng

Al X/ 370 supports virtual storage and paging (the page size is 4096

bytes.). Processes operate in either 10Md of virtual address space for
System 370 machi nes or 768Ny of virtual address space for Systenf 370XA
machi nes. A System 370XA machi ne can execute a Systeni 370 node process.

Each process has its own virtual address space. User prograns occupy
space in the lower portion of the process space; the kernel is located in
t he hi gher address portion of the process space.

Subt opi cs
6.3.1.1 Estimating Virtual Storage
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6.3.1.1 Estimating Virtual Storage

The m ni mum configuration for AIX/370 is 6Md of virtual storage, in
addition to VM requirenents. The amount of virtual storage and real
storage required by the system depends on the nunber of system users, the
nunber and size of |icensed prograns used, and the response time desired.
As the nunber of users increases, the storage paraneters may need to be

i ncreased to mmi ntain performance.
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6. 3.2 Space Allocation on DASD for Al X/ 370

The VM DASD requirenents consist of the total of the VM m nidi sks needed
for the Base System the Installation/Mintenance (I1/M System and Al X
m ni di sks.

AVMmnidisk is, all, or a |ogical subdivision of, a DASD device, that
has its own address, consecutive storage space for data, and an index or
description of stored data. The VM mnidisks are divided into segnents
whi ch are expressed as nunber of FB-512 bl ocks for Fixed Bl ock
Architecture (FBA) type DASD devices and cylinders for Count Key Data
(CKD) type DASD devices. The Al X/ 370 system uses VM m nidisks to store
the Base System Installation/Mintenance (1/M System and Al X m ni di sks.

Al X m ni di sks consi st of 1024-byte segnents called blocks. Al references
to Al X m nidisks size are expressed as nunber of blocks. The physical
records on the disk are actually 4096 bytes, each containing four bl ocks.
During installation of a typical Al X/ 370 system the installation process
defines several Al X m nidisks as part of the Base System For nore

i nformati on on system defined Al X mnidisks, refer to "The Base Systent in
topic 6.3.2.1. Besides the systemdefined Al X m nidisks, user Al X

m ni di sks for data storage nmay al so be defined. To determ ne the size of
the VM m ni di sks which are used for user Al X m nidisks, the size of all
the user Al X m nidisks nmust first be determ ned then added together for
the total.

Subt opi cs

6.3.2.1 The Base System

2 The Installation/Mintenance (1/M System
O her Al X and VM m ni di sks

6. 3. 2.
6.3.2.3
6.3.2.4 Cal cul ati ng DASD Requi renent s
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6.3.2.1 The Base System

Al X/ 370 requires at |least one VM nminidisk to use as the Base System
volume, that is, as the device fromwhich to | oad Al X/370. The Base
System vol une al so contains the systemdefined Al X mnidisks. For

i nformati on on supported DASD devices for the Base System refer to
Table 5-1 in topic 5.3.2.

The | ayout of the Base Systemvolune is determned at installation tine
based on the input provided by the installer. The follow ng Al X m nidisks
are defined as part of the installation process:

Al X Mnidisk Contents

I (root) The / mnidisk, called the root mnidisk, is the highest
level file systemof the Al X/ 370 operating system This
m ni di sk can al so contain sone of the systemfiles and
licensed programfiles, but should not be used for persona
user files.

[ ai x370 /aix370 is the default for the sitename mnidisk. This is
the local file systemused to store the frequently updated
systemfiles.

/ai x370/tnp  The /aix370/tnp mnidisk is a file systemused for tenporary
files. If large files are archived, sorted, or edited, the
size of the /aix370/tnmp mnidisk nust be increased to
accommodat e these |large files.

/u The /fu minidisk is created for storage of user files. The
amount of Al X m nidisk space to allow for /u depends on how
many users the systemw ||l be supporting and the |icensed
prograns that are planned to be used.

dunp The dunmp m ni di sk contai ns operating system storage dunps.
This information is hel pful in case problens are experienced
or diagnostic service is required at the site. The dunp
si ze depends on the ampbunt of virtual storage that has been
allocated to the Al X/ 370 guest systemvirtual nmachine. The
/dev/dunp file in /aix370 is used to access the dunp Al X
m ni di sk physi cal |ocation.

When installed, dunp mnidisk nust provide sufficient space
for at | east one storage dunp. |f nore space is needed for
storage dunps, allocate nore dunp mnidi sk space by using
the maint facility. For nore information on allocating

addi tional dunp storage space, refer to the Managing the Al X

Operating System

As initially configured, the dunp mnidisk can be defined on
anot her disk, and relinked to the special file (/dev/dunp)

for the new dunp mnidisk. It will also be necessary to
regenerate the kernel with the new dunp m ni di sk device
i ndi cat ed.

page Paging is the act of copying virtual storage into or out of

the available real storage. The default page m nidi sk sizes
are determ ned by the DASD configuration and the anount of
real storage. These defaults can be changed when the
operating systemis installed, if desired. The /dev/swap
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file in /aix370 is used to access the page m nidi sk physi cal
| ocati on.

Al t hough the systemdefined Al X mnidisks are defined as part of the Base
System they may be installed on their own VM mnidisks. VM nnidisk
virtual addresses 342 to 345 (for FBA devices) and 392 to 395 (for CKD
devices) may be defined in the Al X/ 370 guest systemvirtual machi ne and
used in part or totally for any of the systemdefined Al X m nidisks.
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6.3.2.2 The Installation/Mintenance (I1/M System

As part of the installation process for Al X/ 370, an

Instal |l ati on/ Mai ntenance (I/M Systemis read in fromthe distribution
tapes. The I/M Systemis used to conplete the installation and can then
be used to service the Al X/ 370 systemin energencies. The I/M System can
be put on the Base System vol unme, but putting it onits own VMmnidisk is
preferred. This allows the maintenance systemto be nore efficiently
protected agai nst corruption and backup is straightforward. The

adm ni strator should keep the I/Msystemup to date so it is ready to be
used in energency situations. For information on supported DASD devi ces
for the I/M System refer to Table 5-1 in topic 5.3.2.
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6.3.2.3 OGher Al X and VM m ni di sks

Space can be allocated on the VM m ni di sks that do not contain the Base
Systemor the I/M Systemfor the following file systens:

M ni di sk Contents

User Al X minidisk(s) User Al X mnidisks can be defined in addition to the
default systemdefined Al X m nidisks. These
user-defined Al X m nidisks can be used to store
files, prograns, or for any purpose the user nmay
desire.

Some |icensed prograns require that a separate Al X
m ni di sk be defined for their files. For sone |arge
prograns, it is recommended that separate Al X

m ni di sks be defi ned.

User files can be stored on the /, /aix370/tnp, or

[ ai x370 m nidisk. However, if the operating system
is ever reinstalled using the replace option rather
than the update option, these m nidisks may be
completely replaced, and user files lost. It is
recommended that user files be placed only on Al X

m ni di sks defined for user files and nmounted to those
mount points reserved for user file systens (/ul,
fu2, /u3 ...).

Not e: Approximately five percent of the space is
used for indexes, so the actual space
avail able for data is about 95 percent of the
total m nidisk space.

Service file system This file systemis used to save backup images of
fixes in case it beconmes necessary to remove a fix
that has been installed with updatep. |If this data
is kept in a separate file system then it only needs
to be mounted when service functions are being
performed. The isolation of this data protects it
agai nst acci dental damage and keeps these old
versions frombeing replicated to each site with the
rest of the root file system

For nore information on the service file system
refer to Installing and Customni zing the Al X/ 370
Operating System

These file systens will not actually be created at this tine. The
creation process is done after AIX/370 is up and running. The Al X
n ni di sks command is used to:

O Alocate the space for the file systemon a previously defined V
m ni di sk.

O Create a mount point for the file systemby nodifying the A X roo
file system

However, the space on the VM m nidi sks should be allocated at this tine.
For information on supported DASD devices for data storage, refer to
Table 5-4 in topic 5.3.3.
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6.3.2.4 Cal cul ati ng DASD Requi renents

The fol |l owi ng worksheets are provided in Appendi x A "Wrksheets" in
topic A O:

O "AIX Mnidisk Wrksheet" in topic A 2
O "VM M nidisk Wrksheet" in topic A 3.

The Al X m ni di sk worksheet is provided so the Al X mnidisk requirenments
(in addition to the systemdefined Al X m nidisks) can be calculated for a
gi ven set of prograns or users. Several photocopies of this worksheet may
be required depending on the nunber of programs to be installed and how
many user Al X m nidi sks are required.

The VM m ni di sk worksheet (Table A-2 in topic A .3) helps to verify that
t he nunber and size of VM m nidi sks chosen will support the prograns and
user Al X minidisks. In addition, the worksheet is used for determning
t he pl acement of VM minidisks on DASD devices. The total storage
requirenment fromall AlX mnidisks worksheets is to be included in this
wor ksheet in either the Base Systemor the Al X minidisks rows.

Not e: Use photocopies of the worksheets to ensure that there are bl ank
originals for future use.

Conpl eting the Al X M nidisk Wrrksheet: The Al X m nidi sk worksheet is used
to calculate the total Al X mnidisk requirements for the Al X/ 370 operating
system These requirenents include Al X mnidi sk space for:

O User file system
0  Program
O Additional space for systemdefined mnidisks

Fill out the Al X mnidisk worksheet ("AlI X M nidisk Wrksheet" in
topic A 2) by performng the follow ng steps:

1. List the prograns that are to be installed along with their
bl ock-si zes in the appropriate columms.

2. List the user file systens that are to be installed with their
bl ock-sizes in the user colum.

Note: |If a large nunber of file systens are to listed or if the file
systens are to be placed on their own Al X mnidisk, |ist them
on a separate worksheet.

If the specific block size of the user file systens are not known, use
the following as a guideline to determ ne the anount of Al X minidisk
space to all ocate:
a. Overhead = ( Nunber of files * 512 ) * 1.10
Thi s cal cul ates the overhead necessary for file system storage
(for exanple, space used for inodes and superblocks). A padding
factor of 10%is added for safety.
b. Data Storage = ( Nunber of files * Average file size ) * 1.10

This cal cul ates the anount of space devoted to actual data
storage. A padding factor of 10%is added.

| Copyright IBM Corp. 1989, 1991
6.3.24-1



AIX/370 Planning Guide
Calculating DASD Requirements

c. Total Space (in 1024 blocks) = ( Overhead + Data Storage ) / 1024

d. Record the Total Space anpunt in the Al X mnidisk user colum of
the Al X m nidi sk worksheet.

It nust be enphasized that this is a guideline and gives a starting
point only. Fromthis point on, it will be up to the System

Adm ni strator to observe carefully whether the anmount of space

all ocated neets the actual needs, and to adjust the future use of
these fornul ae accordingly.

The way to apply these guidelines in actual practice is to break users
down into |ogical groups (for exanple, programers, text processors,
and accounting users), then inspect their files carefully to arrive at
an average file-size for each group. Apply the second, third, and
fourth calculations to each group; this will yield Total Space val ues
for each group. These values will provide the basis for the creation
of large file systens devoted to each departnent or group.

Li st any additional space that is required for the systemdefined Al X
m ni di sks in the appropriate colum. The default sizes of the

system defined Al X m nidisks can be found in "The Base Systent in
topic 6.3.2.1.

Sub-total the results of each Al X mnidisk colum (/ (root), /aix370,
/[ ai x370/tnp, user, dunp, and page) for each Al X minidisk worksheet.

If additional Al X mnidisk space is required for future expansion
record it in the Future Uses row.

Total the results of each Al X mnidisk colum (/ (root), /aix370,
/[ ai x370/tnp, user, dunp, and page) for each Al X minidisk worksheet.

If nmore than one Al X m nidi sk worksheet was conpl eted, add together
the colum totals for all the worksheets.

Conpl eting the VM M ni di sk Wrksheet: The VM m nidi sk worksheet is used

to calculate the total VM mnidisk requirenents for the Al X/ 370 operating
system These requirenents include:

Determining if ALX mnidisks are to be placed on

- The Base System VM mi ni di sk (defaul t)

- Their own VM mi ni di sk

- VM mi ni di sks in groups (for exanple, the page and dunp
system defined Al X m nidi sks may be place on one VM m nidi sk while
the other systemdefined Al X mnidisks are place on the Base
System mi ni di sk).

Determ ning the VM m nidisk siz

Recording the Volume ID or real address of where the VM mnidisk is t
be pl aced

Recording the starting block or cylinder (or noting if the entire dis
is to be used).

After conpleting the Al X mnidisk worksheet(s), follow these steps to
cal cul ate the VM mi ni di sk requirenents:
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Determne the type of site that is being installed from Table 6-1 and
enter the appropriate values for the Base Systemand the I/M System

Note: The follow ng table assunmes that you are installing PS/2 LPP s
in your cluster.
If you are only installing Al X370 use the | east of these
val ues.
________________________________________________________________________ +
Table 6-1. Base and I/ M System VM mi ni di sk requirenents |
I
I
Type of Site Being Installed | Base System . 1/ M System |
------------------------------------ R e S
Primary Site | 600, 000 bl ocks | 102,000 bl ocks
i 500 cylinders I 85 cylinders
------------------------------------ R e S
Secondary Site on the sane { 600, 000 bl ocks | Shared |
processor with a backbone copy of | 500 cylinders |
the file system | | |
------------------------------------ R e S
Secondary Site on the sane i 360,000 blocks | Shared |
processor with a secondary copy of | 300 cylinders | |
the file system | | |
------------------------------------ R e S
Secondary Site on a different | 600, 000 bl ocks | 102,000 bl ocks
processor with a backbone copy of | 500 cylinders I 85 cylinders
the file system | | |
------------------------------------ R e S
Secondary Site on a different | 360,000 blocks | 102,000 bl ocks
processor with a secondary copy of | 300 cylinders I 85 cylinders
the file system | | |
________________________________________________________________________ +

Determne if the AlLX minidisks Totals fromthe Al X m nidisk

wor ksheet (s) are to included on the Base System VM m nidisk (go to
Step 2a), if they are to be place on their own VM mnidisk (go to Step
2b, skip Step 2a), or if they are to be grouped VM m ni di sks (go to

Step 2b, skip Step 2a).
a. Add all the AIX mnidisk Totals fromthe Al X m nidi sk worksheet
toget her, then continue to Step 3.

b. Record how the Al X m nidisks are to be placed in the Al X m nidisk

rows, then continue to Step 3.
Convert all AI'X mnidisk 1024 bl ocks to FB-512 bl ocks by:
Nurmber of blocks * 2 = Nunber of FB-512 bl ocks

If a CKD device is used for a VM m ni di sk, convert the FB-512 bl ocks

to 3380 cylinders by:

Nunmber of FB-512 bl ocks / 1200 = Nunber of 3380 cylinders

If the Base System VM mnidisk is to include the Al X m nidisks, add
the converted number of FB-512 bl ocks or nunber of cylinders to it and
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record the total in the additional space for the Base Systementry in
VM m ni di sk worksheet. O herw se, record the converted Al X minidisk
totals in the proper AIX Mnidisk row [|If several Al X mnidisks are
grouped together, conbine their totals in the # of FB-512 bl ocks or #
of cylinders row.

Record the Volume ID or real address (fromyour systen) for each VM
m ni di sk.

Record the Starting bl ock/cylinder (or entire disk) of the disks to be
used.
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6.4 Pl anner's Checkli st

In addition to planning for Al X and VM mi ni di sks, the planner nust

consi der Transparent Conmputing Facility (TCF) requirenents. Planning a
TCF cluster requires nmany essential steps. Appendix A, "Wrksheets”
contains a Planner's Checklist which enunerates these inportant itens.
The followi ng table provides typical values for a heterogeneous cluster.

If this is your second pass through the material, you should now have
devel oped a full set of plans for a working cluster. Reproduce the

Pl anners Checklist at this point and fill it out. This will alert you to
any oversights.

Subt opi cs
6.4.1 Typical Cluster Requirenments
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6.4.1 Typical Cluster Requirenments

Refer to the following table for typical cluster requirenents.

o m o o o o e e e e e e e e e e e emeeoo - +
| Table 6-2. Typical Values for a Heterogeneous |
! C uster !
1 I
o |
: { Fixed | Nunber I Nunber |
I Item I Disk i of Blocks | of Files |
RS e oo - e e - e |
| /aix370 ) | 24000 i 1500 |
RS e oo - e e - e |
i/ (root) ) | 236000 i 16000 |
RS e oo - e e - e |
i dunp ) | 6250 | |
RS e oo - e e - e |
| page ) i 40000 | |
RS e oo - e e - e |
| /aix370/tnmp | O | 24000 | 6664 |
o m o o o o e e e e e e e e e e e emeeoo - +
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7.0 Chapter 7. The Al X/ 370 Guest System Virtual Machine

Subt opi cs

7.1 Contents

7.2 About This Chapter

7.3 Setting Up an Al X/ 370 Virtual Machine
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7.2 About This Chapter

Thi s chapter discusses how to set up a virtual machine suitable for an
Al X/ 370 guest system

| Copyright IBM Corp. 1989, 1991
72-1



AIX/370 Planning Guide
Setting Up an AlIX/370 Virtual Machine

7.3 Setting Up an Al X/ 370 Virtual Machine

VWhen planning for Al X/ 370, consideration nust be given to the virtual

machi ne where AIX/370 is to be initialized. For setting up Al X/ 370 under
VM these areas nmust be considered in addition to the information later in
the chapter:

0 Howto set up the user-directory

O Wiether a machine that is capable of XA node is to run in XA node o
370 node.

O VWhet her Al X/ 370 is to run

- V=R (virtual =real node)
- v=V (virtual =virtual node)
- V=F (virtual =fi xed node) ?

Note: V=F nmachines are only avail able on 3090 Series E (or later)
processors with the 3090 Multiple H gh Performance Guests
Support feature or the Processor Resource/ System Manager
(PRFSM feature installed. 1In addition, if VM XA SP
Rel ease 1 is used, the enhancement for multiple preferred
guests which is avail able on a program update tape (PUT)
nmust be install ed.

0 Wiether a VM processor with PR/'SM capability is to run the Al X/ 37
guest systemvirtual machine in PR/ SM node (in one of the PR SM
partitions) or in nornmal nbpde on the main processor.

O VMoptions for Al X 37

For VM options and paraneters, check with the VM adm nistrator. For
sonme installations, this may be the sanme person who acts as the

Al X/ 370 system adm nistrator. For nost installations, the VM

adm ni strator and the Al X/ 370 system admi nistrator will be separate,
especially if AIX/ 370 is a guest (anong others) running under VM For
information on VM options, refer to the VM XA System Product Pl anni ng
and Administration and VM SP Pl anni ng Gui de and Ref erence.

0 Wiich VM performance options to control scheduling algorithnms (fo
exanpl e, the System Resource Manager - SRM). For nore infornmation,
refer to "General Considerations for the VM Environnent,"” in either
the VM XA System Product CP Command Reference or the VM SP System
Product CP Conmand Ref erence.

O Whet her to use dedi cated di sks versus VM m nidisks. The thre
alternatives are under VM are:

- To dedicate an entire disk pack to Al X usage and | et Al X manage
the di sk space by its own nethods (dedi cated disk)

- To allocate an entire pack as one minidi sk assigned to Al X and | et
Al X manage the di sk space by its own nethods (full pack m nidisk)

- To all ocate sone segnent of a real pack as one mnidi sk assi gned
to Al X; space managenent is perforned by VM at the mnidisk |evel
and by ALX within the VM m nidi sk.
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0

1 General Considerations for the VM Environment
2 Initializing Al X/ 370

3 Coexistence with O her Guests

4 Virtual Machine Operating Environment

5 Directory of Al X 370
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7.3.1 General Considerations for the VM Environnent

The following el ements shoul d be considered when working in the VM
envi ronnent .

O

Each Al X/ 370 cluster site nmust be allocated enough service fromth
underlying VM systens so that it can respond reasonably to all offered
network load. Additionally, any Al X/ 370 cluster site which is

rel ayi ng packets in order to provide a conmmunication path between two
or nore other cluster sites nust be a systemw th sufficient conputing
cycles to forward the packet pronptly.

VM Par anet er

- Set ASSI ST ON (if supported by the hardware and the installed
version of VM for A X/ 370 to get full advantage of the VM assi st
functions if activated for the entire system

- For Al X/ 370, use a virtual storage size between the follow ng
val ues:

-- The possible virtual nenory size for V=R or V=F i s between the
following limts. The lower limt is 6Md. The upper Iimt is
the real nmachine size mnus VMrequired nmnenory. The VM
required nenory consists of the sumof the follow ng:

O Menory required for CP-nucl eus

O Menory required for free space

O Sufficient nenory to run the total nunber of CMS users
expect ed.

-- The possible virtual nenory size for v=vis from6M up to
16Mo (for Systeni 370 nmachines) and from 6Mo up to 999M (for
Syst eml 370XA machi nes).

As a general rule, the size of virtual nenory should be set to
no nore than 1.2 to 1.5 tinmes the value of the real storage
that can be nade available to the virtual machine. This
estimate i s dependent upon processor speed and the average

| oad being carried. A |lowend processor running a heavy | oad
will operate best with a | ower virtual -to-real -storage
setting. A high-end processor that is lightly | oaded and has
fast pagi ng devices can probably handl e a much hi gher setting.
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7.3.2 Initializing Al X/ 370

Assuming that VMis initialized, there are five possible ways to start up
Al X/ 370:

O

The start procedures for Al X/ 370

- AUTO IPL (Directory IPL statement)
- CMS EXECs.

Fromthe VM Directory, IPL CM5, and fromCMS, IPL Al X/370. The tw
directory exanples which followillustrate this first nmethod. The
second statenent in each directory perforns the I PL of the appropriate
formof CMs

Once CM5S is initialized, this process can be further automated by
having the IPL of Al X/ 370 perforned as part of a CM5 PROFI LE EXEC.
Such an EXEC may include the setting of the needed VM options. O her
VM set options need to be reset every tinme AIX/ 370 is initialized, and
these are ordinarily nmade part of an Al X/ 370 startup script.

This is an often used option. Its advantage is that CM5 is avail able
when needed for perform ng tasks (for exanple, formatting disks).

Note: In order to initialize AIX/ 370 froma CM5 EXEC in V=R node, a
speci al CM5 nucl eus nmay have to be built.

Fromthe VM Directory, IPL the device which serves as the Al X/ 370 Boo
Pack. Set the needed VM options manually or nmake them part of an
Al X/ 370 startup script.

Initialize Al X/ 370 manually. The VMdirectory contains no I P
statenent. Appropriate commands to bring up Al X/ 370 are given on the
VM command |ine. Further commands are given on the command line from
within Al X/ 370.

To sinplify the starting of Al X/ 370 under VM consider witing CM
EXECs to do the follow ng operations before AIX/370 is initialized:

- Defining and coupling Virtual - Channel -t o- Channel s
- Attachi ng devices (for exanple, LAN device, tapes, and printers)
before an I PL of Al X/ 370

Note: This requires that the Al X/ 370 userid have Cass B
privileges in the VMdirectory.

- Initializing the Al X/ 370 Base System VM minidisk. To sinplify
this EXEC, the devices can be defined in the directory rather than
attached when Al X/370 is initialized.

For information about witing EXECs, refer to the foll owi ng VM
docunent ati on:

- VM SP System Product Interpreter User's Quide
- VM XA System Product Interpreter User's QGuide
- VM SP System Product Interpreter Reference
- VM XA System Product Interpreter Reference.

Not e: The met hods outlined above attach devices during the
initialization of Al X/370. Devices can also be accessed by
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defining themin the VMdirectory; this makes them part of the
virtual machine prior to initializing Al X/ 370.
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7.3.3 Coexistence with O her Quests

In a VM environnent, Al X/ 370 can coexist with other guest operating
systens, but it is inportant to renenber that the requirements of the
ot her guests will influence the settings that were previously discussed.
The planner must take into account the total interaction between VM

Al X/ 370, and all other guests operating on the processor. For nore
information on determ ning these settings, refer to VM XA System Product
Pl anni ng and Adninistration and the VM SP Pl anni ng Gui de and Reference.
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7.3.4 Virtual Machine Operating Environnent

There are many performance consi derations to be addressed when Al X/ 370
operates under VM One of the critical concerns in the execution of any
operating systemis the amobunt of physical nmenory available to the system
In the case of VM this would translate to the amount of physical nenory
available to the Al X/ 370 virtual machine.

VM SP can execute a virtual machine in virtual equals real (V=R nenory
nmode and virtual equals virtual (v=Vv) nenory node. VM XA has an
addi tional menory node of virtual equals fixed (V=F).

Not e: V=F machines are only available on 3090 Series E processors with
the 3090 Multiple H gh Performance Guests Support feature or the
Processor Resource/ System Manager (PR/'SM feature installed. 1In
addition, if VM XA SP Release 1 is used, the enhancenent for
mul tiple preferred guests which is avail able on a program update
tape (PUT) nust be installed.

One virtual nmachine at a tinme on the physical nachine can be dedicated as
the V=R machine. For this virtual nmachine, it is possible to disable a
nunber of the translations that are nornmally necessary for a virtua

machi ne. The disabling of translations can typically be done by setting
t he NOTRANS option.

A VM SP virtual machine that is not V=R is referred to as V=V, for a VM XA
virtual machine, V=F is another option. There are al so perfornmance

consi derations, |ike expanded storage support, when using V=V. It is
possible in V=V node to dedicate a particular nunber of real pages for a
particul ar virtual nachine.

On VM XA machi nes, V=F node is another option. V=F machi nes have sone of
the characteristics of V=R machi nes and sonme of the characteristics of V=V
machi nes. Because of the m x of characteristics, performance for these
machi nes should be better than the sane nachi ne running as a V=V nmachi ne
and may be as good as the sanme nachine running as V=R

There are a nunber of performance flags that can be set which inpact
scheduling. For exanple, on a nulti-processor, it is possible to dedicate
a particular processor a particular virtual nachine. It is also possible
to set priorities and other scheduling paraneters by using the appropriate
SET option. For nore information on V=R, V=V, V=F, and performance
tuning, refer to the Al X/ 370 Adnministration Guide, the VM SP Pl anni ng

Qui de and Reference, and VM XA System Product Pl anning and Admi nistration.

Subt opi cs

7.3.4.1 The V=R Environnent
7.3.4.2 The V=V Environnent
7.3.4.3 The V=F Environnent
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7.3.4.1 The V=R Environnent

The V=R environnment is the preferred environnment for Al X/ 370.
Advant ages

0 Reduces the CPUtinme that is needed for nanagenent of storage, paging
and 1/0

0 Results in better response tine

0 VMrecovery

Di sadvant ages

O Alocates a fixed anobunt of namin storage, independent of the nunber o
users, which is unavailable to other users.

0 Cannot adjust the allocation of main storage to changi ng demand
because of changi ng wor kl oads wi t hout regenerating and rebooting VM
and Al X/ 370 (for exanple, loads from CM5 and ot her guests).

CGeneral Consi derations

0 Portion of real storage permanently allocated to Al X/ 37

0 Can be unl ocked when Al X/ 370 | ogs off, but can not be reclaine
wi thout an IPL of VM

Pagi ng i s handl ed by Al X/ 370 (and not by VM

No need for shadow table

Exploit VM assists to reduce CPU tim

No doubl e translation of channel conmand words (CCW)

[

Qperation for VM SP

0 During the CP nucl eus generation, prepare the V=R region. (At |eas
6Mb, preferably six or nore, depending on the expected | oad.)

0 Dedicate devices to Al X/ 370 to avoid CCWtransl ations. NOTRANS ON is
i gnored for devices that can be accessed on alternate paths.

0 Issue SET FAVOR (wi thout percent) after the virtual machi ne has | ogged
on.

0 Issue SET STBYPASS VR and SET NOTRANS ON after an IPL of Al X/ 370 has
been performed in the virtual machine.

Note: The last two SET commands are reset at every IPL of the virtual
machi ne. They can be issued manual ly, but the usual nmethod is
to include themin the Al X/ 370 startup scripts.

Qperation for VM XA

O During the CP nucl eus generation, prepare the V=R region | arge enoug
for V=R and V=F machi nes.

0 Dedicate devices to the V=R nachine to avoid CCWtransl ations

0 Dedicate a processor to the V=R machine if desired (this only applie
to a nmulti-processor configuration).

O Issue SET NOTRANS ON after an IPL of Al X/ 370 has been performed in the
virtual rmachi ne.

| Copyright IBM Corp. 1989, 1991
7.341-1



AIX/370 Planning Guide
The V=V Environment

7.3.4.2 The V=V Environnent

The V=V environnment should be used for testing, casual or noderate use of
Al X/ 370. This is the node to use for AIX/370 if some other operating
systemis being selected as a preferred guest (such as MWS).

Advant ages

0 Real storage can be shared with other application
0 Use of real storage above 16M

Di sadvant ages

0 Higher cost in CPU cycles for nmanagenent of resource
O Increase of response tim
0 My require conmplex trial-and-error tuning

CGeneral Consi derations

Mai n storage i s managed by both, Al X/ 370 and V
Needs shadow t abl

System does double CCWtranslatio

May result in double pagin

Needs nore CPU tine to nanage resource

May have hi gher response tine

I I o

Oper ati on
| ssue VM SET conmands (as needed) after the |ogon of Al X/ 370.
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7.3.4.3 The V=F Environnent

Advant ages

0 Reduces the CPU tinme that is needed for nanagenent of storage, paging
and 1/0
0 Results in better response tine

Di sadvant ages

0 Requires additional fixed storage in the V=R area, which becone
unavai l abl e to other users

0 Cannot adjust the allocation to changi ng denmands w thout restartin
Al X/ 370

0 Does not have the recovery facilities of V=R

0 Requires VM XA SP and PR/ SM har dwar e

CGeneral Consi derations

0 Portion of real storage permanently allocated to Al X/ 37

0 Can be used by other machines defined as V=F, but only if Al X/ 370 i
| ogged of f

0 Paging is handled by Al X/ 370 (and not by VM XA

0 Shadow tables are used, but not frequently update

O Exploit VMassists to reduce CPU timne

Operation for VM XA

0 During the CP nucl eus generation, prepare the V=R region | arge enoug
for V=R and V=F machi nes

0 Dedicate a processor to Al X/ 370 if enough resources are avail abl
(this only applies to a multi-processor installation).
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7.3.5 Directory of Al X 370

Figure 7-1 and Figure 7-2 show typical VMdirectories for the setup of two
different Al X/ 370 systenms. Figure 7-1 is a typical snall-sized Al X/ 370
systemrunning on a | owend processor. Figure 7-2 is a typical

| arge-si zed Al X/ 370 systemrunning on a high-end processor. In both
figures, the right colum is conprised of comments which may not actually
appear on the display. The note references (See Note #) in the comments
section of both figures are listed on page 7.3.5.

e e e e e e e e e ee e mmemmmmmsmmmemsmemMeemmmemmmmemmmmmmasmmmememem-mmmmmmemmmmmm .- m .. m——m—-—-———-a
I

I

|

| USER Al X370 password 6MB 16M G - Userid Al X370

| | PL CMVB - IPL CMB

| ACCOUNT 12345678 - Accounting

| OPTI ON ECMODE BMX V=R - ECMODE ON, V=R is optional

| CONSCLE 500 3215 A OPERATOR - See Note 1

| LINK userid 190 190 RR - See Note 2

| LINK userid 19D 19D RR - See Note 2

| LINK userid 19E 19E RR - See Note 2

| MDI SK 191 FB-512 84700 1000 PERF21 MU U - Define CVM5 mnidisk

| SPOOL 00A 1403 x - See Note 3

: SPOOL 00C 2540 READER *

| SPOOL 00D 2540 PUNCH A

| SPOOL 0OE 1403 A

| DEDI CATE 320 xxX - Dedicate all the disks to be
| DEDI CATE 340 xxX - assigned to Al X/ 370 and/ or

| DEDI CATE 341 xxx - specify VM m nidi sks

| DEDI CATE 342 xxX - as desired. See Note 4.

| DEDI CATE 344 xxXx - xxx defines the real

| DEDI CATE 345 xxXx - address of the Al X/ 370 vol unt
| MDI SK 360 FB-512 85700 400000 - Defines VM m nidisk for Al X :
| DEDI CATE 160 xxu - Dedicate 8232 LAN device, See
| DEDI CATE 161 xxv - Dedicate 8232 LAN device

| DEDI CATE 100 xxw - Dedicate CETI LAN device, See
| DEDI CATE 101 xxXx - Dedicate CETI LAN device

| DEDI CATE 102 xxy - Dedicate CETI LAN device

| DEDI CATE 103 xxz - Dedicate CETI LAN device

|

I

I

e e e e e e e e e ee e mmemmmmmsmmmemsmemMeemmmemmmmemmmmmmasmmmememem-mmmmmmemmmmmm .- m .. m——m—-—-———-a

Figure 7-1. Directory of a Small-sized Al X/ 370 System Runni ng under VM SP

I
I
LI NK userid 019E 019E RR - See Note 2 |
LI NK userid 031A 031A RR |

MDI SK 0191 3380 1645 0002 KOVB2B MNrpass wpass npass - Define CV5 ninidi

o m o o o o o o e e e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eama—ao-- +
I I

I I

I I

I I
. |

| USER Al X370-1 password 16M 256M G - Userid Al X37)-1

| | PL CVBXA - IPL CMB in X noC
| ACCOUNT 12345678 - Accounting |

| OPTI ON V=R - Optional |

| MACHI NE XA :

| CONSCLE 500 3215 T OPERATOR - See Note 1 |

| CPU 1 CPU D 073715 - Multiple Projesstc
| LI NK userid 0190 0190 RR - See Note 2 |

| LI NK userid 019D 019D RR - See Note 2

|

I

I

I

I
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MDI SK 0390 3380 0001 0380 KOMB2B MW rpass wpass npass - Define Al X mnidi
MDI SK 0391 3380 0381 0442 KOVB2B MNrpass wpass nmpass - Define AIX ninid
SPOOL 00A 1403 x - See Note 3
SPOOL 00C 2540 READER *
SPOOL 00D 2540 PUNCH A
SPOCOL 0OE 1403 A

SPOOL 01E 1403 A

I
I
I
I
I
I
I
I
I
I
I
I
|
: SPECI AL 0140 CTCA Al X370- 2 - See Note 7
| DEDI CATE 0392 0480 - Dedicate all|the
| DEDI CATE 0393 0481 - assigned to | I X/
: DEDI CATE 0394 0482 - specify VM nnidi
| DEDI CATE 0395 0483 - as desired. jeel
: DEDI CATE 0160 xxu - Dedicate 823} LAl
: DEDI CATE 0161 xxv - Dedicate 823} LAl
: DEDI CATE 0100 xxw - Dedi cate CET, LAl
: DEDI CATE 0101 xxX - Dedi cate CET, LAl
: DEDI CATE 0102 xxy - Dedi cate CET, LAl
: DEDI CATE 0103 xxz - Dedi cate CET, LAl
| l
I I
I I
o m o o o o o o e e e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eama—ao-- +
Figure 7-2. Directory of a Large-sized Al X/ 370 System Runni ng under VM XA

SP
Not es:

The followi ng notes refer to Figure 7-1 and Figure 7-2.

1. It is customary to use OPERATOR as the userid for the VM system
operator, although other userids can be used. OPERATOR can be defi ned
as a secondary user of Al X/ 370. This nmakes OPERATOR a secondary user
of the Al X/ 370 guest systemvirtual machine and it eases communication
wi th Al X/ 370 when:

O aprinter is closed
0 tapes or disks are detached
0 attached devices are queried.

The secondary user facility can only be used if AIX/ 370 is
di sconnected fromits logon termnal after it is initialized.

2. USERID (in the LINK statenment) is the user-identifier of the VM
adm ni strator (usually, this identifier is MAINT). Add links for al
VM syst em di sks.

3. Add this SPOOL statenent for console logging if a class other than A
is desired. The x should be substituted with the desired cl ass.

4. Add DEDI CATE statenments for disks or tapes as needed. ATTACH
statements can be used instead. For example, the follow ng conmand is
used to attach the tape to Al X/ 370:

ATTACH xyy Al X370 380
where xyy is the real address of the tape drive. For DASD allocation,
MDI SK statenents can al so be used. Depending on the installation, any

m xture of these statenents may be used when assigning di sk devices.

The DEDI CATE statenents for the LAN-attached devices match two col ums
of addresses. The VM system adm nistrator will provide one colum and
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the Al X adm nistrator will provide the other. They must work together
to provide the needed match.

Add DEDI CATE statenents for the 8232 LAN device if used. The xxu and
xxv refer to real addresses which increnent by 1, consecutively.

Not e: Each network interface within the 8232 requires two VM devi ce
addr esses.

Add DEDI CATE statenents for the CETI LAN device if used; the

i ntegrated LAN adapters of the 9370 are CETI LAN devices. The xxw,
Xxx, xxy, and xxz refer to real addresses which increnent by 1
consecutively. One LAN device uses four addresses.

This statement allows a virtual channel-to-channel connection between
Al X370-1 and Al X370-2, which are running on two different virtua
machines in the same processor. Either side nmust issue a CP COUPLE
conmand before the VCTCA can be used. If AIX/ 370 is executing on two
separate real machines, a CTCA (3088) may be dedicated to each end

i nstead of the VCTCA

The statenent for nultiple processors is optional
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8.0 Chapter 8. Custom zation Planning

Subt opi cs

8.1 Contents

8.2 About This Chapter

8.3 What Can Be Custom zed
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8.2 About This Chapter

Certain parts of the Al X/ 370 Operating System can be custom zed to suit
the needs and tasks of a particular installation. This chapter presents
custom zation details for shell scripts, system paraneters, and
applications as well as information on transferring prograns and device
drivers.
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8.3 What Can Be Custoni zed

Al X/ 370 and Al X PS/2 are distributed as object code only (OCO. That is,
no Al X source code is shipped. Therefore, Al X conmmands and routines that
are witten in C language or assenbly |anguage can not be custom zed
except as provided for in the distribution software.

Al though the Al X/ 370 is received as an object code only system the
foll ow ng can be custom zed:

0 Shell script
0 System paraneter
O Applications

In addition, the TCF cluster may be custom zed by addi ng your own prograns
and device drivers to it.

Subt opi cs

8.3.1 Shell Scripts

8.3.2 System Paraneters
8.3.3 Applications

8.3.4 Transferring Prograns
8.3.5 Device Drivers
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8.3.1 Shell Scripts

Some of the Al X/ 370 commands and procedures are distributed as shell
scripts for exanple, the startup and shutdown procedures.

Note: Before the Al X shell scripts are changed, save the original version
as backup. It can happen that programtenporary fixes (PTFs)
overlay certain shell scripts that have been custoni zed.

Therefore, check the PTFs to see whether they overlay custoni zed
shell scripts. |If they do overlay, nmake sure that the changes are
re-applied to the shell script after the PTF application. For nore
informati on on PTFs, refer to "Preventive Service for Al X/ 370" in
topic 13.3.1.
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8.3.2 System Par aneters
| nportant system paraneters can be changed, for exanple:

Buffer size buffer)

Nunber of nount-table entries for the local cluster site nount)
Nunber of global nmount-table entries for the entire cluster gnount)
Nunber of process-table entries procs).

OooOoOgood

For nore information on these paraneters, refer to Managing the Al X
Qperating System
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8.3.3 Applications

Applications can be custom zed by naki ng appropriate changes in the
correspondi ng configuration files. Some exanples of applications are:

cc TCP/ I P printer NFS
mai | prograns I Ned I Nnet | Nrmai |
accounti ng uucp

The exact |ocation of the configuration files for each these applications
is to be found in the appropriate Al X manual .
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8.3.4 Transferring Prograns

Prograns wwitten in C | anguage can be ported to the TCF cluster. Your own
commands and applications can al so be added to the TCF cluster. For nore
information, refer to Chapter 9, "Program Conpatibility Considerations."
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8.3.5 Device Drivers

Al though Al X/ 370 is received as an object code only system your own
device drivers can be added to the kernel (Al X/370 or Al X PS/2) of the
site(s) where the device is to function. For a description of interfaces
and systemroutines that can be used, refer to the "Device Drivers"”
appendi x in the Al X Operating System Techni cal Reference.
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9.0 Chapter 9. Program Conpatibility Considerations

Subt opi cs

Contents

About This Chapter

Differences between UNI X SystemV and the TCF O uster
Porting C Prograns to the Al X Platform

Al X/ 370 Assenbl er Restrictions

Al X/ 370 FORTRAN
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9.2 About This Chapter

Pl anning for the Al X/ 370 Operating System may involve the adaptation of
programs originally witten for a different operating system Prograns
witten in certain | anguages can be easily ported to the Al X/ 370
environnment. There should be virtually no problens in porting

UNI X System V applications to AIX if the applications are witten in C

| anguage. However, sone of the application prograns nmay need code changes
in certain areas. Porting support is provided on source code only.

There is high conmpatibility between Al X, UNI X SystemV, and 4.3BSD. This
chapter discusses the porting of programs witten in C, Assenbler, and
FORTRAN.
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9.3 Differences between UNI X System V and the TCF C uster

An Al X/ 370 or Al X PS/2 system contai ns changes, deletions, and additions
which affect certain UNI X System V and 4. 3BSD prograns. For infornmation
about these changes, refer to the Al X Operating System Commands Ref erence
and the Al X Qperating System Techni cal Reference.
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9.4 Porting C Prograns to the Al X Platform

The following may be required to transfer (or port) C code from
UNI X System V or 4.3BSD to the Al X platform

0 Conpile the code on the Al X system If the resultant program conpile
wi thout errors and/or warnings, the process is conplete.

O If errors and/or warnings occur, performthe follow ng steps

1. Attenpt to debug the program using standard techni ques:

a. Address all errors and/or warnings produced by the conpiler

b. Use the |int debugger (the -p flag will check for portability
pr obl ens)

2. |If standard debug procedures fail to resolve the problens, suspect
portability problens and performthe foll ow ng:

a. Reconpile the C code. Reconpile the code on the origina
system (that is, on the non-Al X system from which the program
is being ported). This reconpilation nmay produce warni ng
flags. Such warnings nmay represent problens that were m nor
on the original systemand were allowed to go unattended.
These unattended problenms nay not have affected the execution
of the code on the non-Al X system however, they may be
preventing the code fromexecuting on the Al X system The Al X
conpi l er has very strict requirenents.

b. Use |lint -p to detect other faults that may lead to
portability problens.

c. Resolve any portability problens that nay have been found by
changi ng the source code. For exanple, the size of constants
may have to be changed, since they are often
pr ocessor - dependent .

The foll owi ng section discusses the C conpiler and the main differences
between UNI X System V and the TCF cluster. Use this information when
executing the above steps.

Subt opi cs

Al X/ 370 C Conpi | er

C- Language Portability Considerations
Al X Boundary Al i gnment

External Variables for Al X/ 370

Bl ock Size

Data Type Size

Bit and Byte Ordering

Fl oati ng Poi nt Representation

Si gn Ext ensi on

10 Files

11 Fil e Nami ng Conventions

12 d ock Location and Supervisor Area
13 Preprocessor Nanme

14 Differences in System Calls and Subroutines
15 Transferring Al X Files

O©CoO~NOUr~WNE

©OOOOOOOOOOOOO®
N N N atata
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9.4.1 Al X/370 C Conpil er
The Al X/ 370 C compil er
0 Carries out extensive type checkin
0 Supports ANSI standard
0 Strictly enforces the rules for variable declaration and typ
checki ng.
The syntax for the assignnent operator is:
<oper at or >=

i nstead of:

=<oper at or >
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9.4.2 C Language Portability Considerations

The following are rules and hints for porting prograns from ot her

UNI X System V conpati ble systens to the TCF cluster. This list includes
general C portability issues.

O

O

Integer int) variables and constants are 32 bits for Al X/ RT, AlX
PS/ 2, and Al X/ 370.

De-referencing NULL (with read, wite, or execution accesses)
illegal. In user programs, a segnentation violation may occur. In
Kernel node, a Kernel protection node violation PANIC condition may
occur.

De-referencing a pointer or an array out of the bounds of th

poi nted-to structure or array is illegal and not portable. The
results may be the sane as de-referencing null. Statenents of the
form

for (cp = &rray[0]; cp < &array[ S| ZARRAY]; cp++)
myfun(cp);

are valid because there is no de-referencing inplied by

&ar r ay[ SI ZARRAY] .

Menory all ocation functions may not allocate the nmenory that wa
assunmed. In particular, the sbrk() function may not return nenory
contiguous with the previous allocations. The malloc() function is
preferred to the sbrk() function for nenory allocation, since the
mal | oc() function takes an unsigned integer paraneter and the sbrk()
function takes a signed integer.

Bitfields are not inplenented in all C conmpilers. Wen they are, n
field may be | onger than an integer, and no field can overlap an

i nteger boundary. |If necessary, the compiler will |eave gaps and nove
the field to the next boundary. Also, bitfield position is nmachine
dependent. Bitfields in unions cannot be expected to port at all.
Pointers are special in C Unlike other variables, only adding to an
subtracting fromthemis all owed; even then, the addition or
subtracti on must be done inside a data object. Do not assume that
text addresses are even.

No inmplicit assunption should be nmade that two data el enents declare
and initialized adjacently in code will end up being adjacent in
menory. Al so, the address may not necessarily be conparable to (that
is, greater than or |less than) any other address.

Menory may not be contiguous, in that physical nmenory may b

di sconti guous, and setting a pointer to zero and repeatedly
incrementing it may not be legal and may not result in scanning all of
nmenory.

The left shift operator <<) is a logical shift. This nmeans that it
noves zeroes into the vacated bits. The right shift operator (>>)
when applied to an unsigned quantity is a logical shift. Wen applied
to a signed quantity, the vacated bits may be filled with the sign bit
or my be filled with 0. To assure consistent and portable results,
mask out the offending bits, for exanple:

char c;
c=(c>3) & 0Oxif;

Constants used for conputation are integers unless they are cast t
long. The results of arithmetic with integer constants are al so
i ntegers unless at |east one of the conponents is as |ong.

Prograns witten for Al X/370 Version 1.2.1 Japanese | ocal es nust be
witten according to a particul ar codeset-independent technique. This is
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especially true for programs which will run in a m xed-|anguage
envi ronment where input may be single-byte ASCI|I characters or nultibyte
characters. For nore information on programmi ng for Japanese | ocal es,
refer to Al X Programmi ng Tools and Interfaces.
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9.4.3 Al X Boundary Alignment

The C conpilers available for sonme conputer architectures require that
vari abl es, arrays, and buffers be aligned on byte, word, or doubl e-word
boundaries. This restriction is inposed by the requirenents of the
processor which will be performng the conpilation

The processor itself does not actually require any alignnent fromthe
programmer. Each processor will automatically align the variables given
toit, but this takes a certain anmbunt of processor overhead. Code wl|
run faster and with greater efficiency if alignment is perforned by the
pr ogr amrer .

For Al X, one of two processors will be involved:

O AXPS/ 2 - The PS/2 processor imnmposes very sinple limtations. |[nt
vari abl es, which are four bytes |ong, should be aligned on doubl e-word
boundari es.

O A X/ 370 - The System 370 machi nes inpose various limtations. Th
conmpi l er usually handles alignnment efficiently, but the follow ng
areas must be nonitored

- A CCWrnust start on an 8-byte boundary

- An | DAW nust start on a 4-byte boundary

- An | nt variable nmust start on a 4-byte boundary
- A Short variable nust start on a 2-byte boundary
- Each instruction nust start on a 2-byte boundary.

The conpil er takes care of these alignnments automatically when each such
entity is declared al one, but, when they are conbined into a data
structure, the conpiler has no way to recogni ze them

A structure will always start properly aligned, but any of the above areas
that are declared within the structure are the responsibility of the
programmer to align. |In nost cases, the only effect of failing to do so
is a significant reduction in processing efficiency. However, failing to
properly align a CCWw || cause a systemfailure.

For nore general information on boundary alignnment, refer to the |BM
Syst enl 370 Extended Architecture Principles of Operation and | BM
System 370 Principles of Operation. For nore specifics of C language
usage, refer to the Al X C Language Guide and Al X C Language Reference.
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9.4.4 External Variables for Al X/ 370

An external variable should be defined only once anong all the functions
and files that nmake up the source program and all decl arations of that
vari abl e nmust be nmarked external

The foll owi ng points and exanple pertain to variable definitions and
external decl arations:

O If avariable is defined in File 1 (see Figure 9-1) and is used in
File 2 (see Figure 9-2), File 2 must have an external declaration of
that variable to connect the two occurrences of the variable.

O An external variable nust be declared external in each function tha
accesses the vari abl e.

This external declaration is not nandatory if the definition of the
vari abl e precedes the function definition in the sane source file, or
if a global external declaration (for an external variable that is
defined in another file) precedes the function definition in the sanme
source file.

O It may be helpful to keep a single copy of conmon externa
declarations in a header file which can be inserted in each source
file where it is needed using the #include file inclusion facility.

The followi ng code (refer to Figure 9-1 and Figure 9-2) illustrates some
of the proper uses of external declarations.

int x, z;
funct 1()
{
X =7; A
}

Figure 9-1. File 1

extern int Xx; B
funct 2()

{
externint z; C
externint y; D

z = 14;

y = 21;

X = 8; E
}
int y;

Figure 9-2. File 2

Not es:
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A The definition of external variable x precedes the definition of funct1.
Therefore, an external declaration of x is not required.

B x is defined in another file.

Cz is defined in another file.

D The definition of external variable y follows the definition of funct2
inthe sane file. Therefore, an external declaration of y is required

wi thin funct?2.

E A gl obal external declaration of x precedes the definition of funct2.
Therefore, an external declaration of x is not required within funct 2.
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9.4.5 Block Size

The bl ock size in both Al X/ 370 and AIX PS/2 is 4096 bytes. In the TCF
cluster, the system header file /usr/include/sys/paramh has a defined
constant BSI ZE which has the correct size for Al X/ 370 and Al X PS/ 2.

Correspondi ng constants should be changed in all prograns and utilities
whi ch have to know the bl ock size to use the constant. Witing in

mul tiples of BSIZE results in performance inprovenents over witing in
ot her si zes.
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9.4.6 Data Type Size

For Al X/ 370, AIX PS/2, and Al X/ RT, the sizes of basic C data types are:

T +
, Data type | Bits |
RS S N |
! char | 8 |
RS S N |
| int ! 32 |
RS S N |
| short | 16 |
RS S N |
il ong » 32
RS S N |
' {1 oat | 32
RS S N |
i doubl e I 64 |
T +
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9.4.7 Bit and Byte Ordering

Bits within a data type are nunbered fromleft to right. The presentation
of (signed) integers is as follows:

O Bit O0is the sign bi
0 Bits start at address
O Digits increase in significance frombit 31 to O

A 32-bit (signed) integer in Al X/ 370 has the follow ng fornmat:

Bt 0O MSB 7 8 16 16 2324 |SB 3
ll'A'l'l
Byte 0 1 2 3

A 32-bit (signed) integer in AlX PS/2 has the follow ng format:

Blt 24 LSB 31 18 23 8 16 0 MSB 7
"A!l
Byte 0 1 2 3
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9.4.8 Floating Point Representation

Al X/ 370 floating point nunbers can be represented in 32, 64, or 128 bits.
The exponent is 7 bits long and is expressed in excess 64 notation. The
radix is 16, rather than 2; this produces an approxi mate range of:
16(-64) to 16(63), or 10(-79) to 10(75).

Al X PS/ 2 floating point nunbers can be represented in 32 bits (float) or
64 bits (double). Floats are stored with 8 bits of exponent (biased by
127), 23 bits of mantissa, and 1 sign bit. The approxi nate range of
floats is 8.43x10(-37) to 3.37x10(38). Doubles are stored with 11 bits of
exponent (biased by 1023), 52 bits of mantissa, and 1 sign bit. The
approxi mate range of doubles is 4.19x10(-307) to 1.67x10(308).
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9.4.9 Sign Extension

Al X PS/ 2 and Al X/ 370 do not produce a sign extension to a negative integer
when char is converted to int.
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9.4.10 Files

Changes have been nade to the constants, structures, and definitions in
several include files in /usr/include/sys. Users who use the information
in these files should first consult the Al X version of these files.
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9.4.11 File Nami ng Conventions

Al X follows the standard convention for naming files. The follow ng
suf fi xes shoul d be used:

oo m e e ao-- +
| Suffix, File |
R RS, o e e e e e e e oo |
| c i C | anguage |
R RS, o e e e e e e e oo |
| h I header |
R RS, o e e e e e e e oo |
| S | assenbly |
| il anguage |
R RS, o e e e e e e e oo |
: f ! FORTRAN :
R RS, o e e e e e e e oo |
| o] | obj ect |
oo m e e iooo- +
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9.4.12 dock Location and Supervisor Area

Wth Al X/ 370, it is not possible to directly read the clock |ocation or
the supervisor area. All such information nmust be accessed through the
appropriate systemcall.
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9.4.13 Preprocessor Nane

The preprocessor synbol for A X/ 370 is u370. The preprocessor synbol for
Al X PS/2 is i386.
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9.4.14 Differences in System Calls and Subroutines

O The | ockf systemcall has been changed to reflect the TCF cluster
environment. The deadl ock detection is only done at the |ocal site,
so nulti-site access of a file can possibly cause deadl ock. If the
fileis replicated, only the primary copy can be |locked. If a fileis
| ocked and the primary site of that file stops operating, Al X sends
your process a Sl GPl PE signal.

O The stat systemcall returns a global file systemnunber in st dev
rather than a major/mnor device nunber. In general, conparisons
between st _dev and st_rdev fail

O The first argument of the ustat systemcall is a global file system
nunber rather than a najor/m nor device nunber. The changes to both
st _dev and ustat are consistent when used in conjunction. The correct
information is obtained when they are used.

O The existing ttyslot subroutine does not function properly when
executed at a cluster site distinct fromwhere the termnal (tty) is
connect ed.

0 Since the access and nodification tinmes of a file result fromth
storage site clock value, programs expecting to do conpari sons between
these times and the result of time(), should expect to see a deviation
dependent upon the slight variations of the clocks on the machines in
the cluster.

O Since A X provides an atom c conmit mechanism overwiting a file
(that is, not truncating the file first) results in new data pages
being allocated to the file in replacenent of the old ones. Prograns
dependi ng on physical data bl ocks being at the sane |ocation do not
function properly in the Al X environnent.
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9.4.15 Transferring Al X Files

Al X/ 370 File Transfer: The tapes used to transfer files between two
Al X/ 370 systenms may be witten at 1600 or 6250 bpi density. Files from
other UNI X System V or 4.3BSD systens to Al X/ 370 systens should be witten
at 1600 or 6250 bpi density.

Because Al X/ 370 has a different internal inode-structure and uses the
bl ock size of 4096 bytes, any file transfer should be done by using the
cpio or tar utilities; do not use the utilities that generate binary
images to transfer file systens between Al X/ 370 and ot her UNI X System V
compati bl e systens.

For nore information on inodes, refer to Managi ng the Al X Qperating
System For nore information file formats, refer to the Al X Operating
System Techni cal Reference.

AlX PS/2 File Transfer: To transfer file systens fromAI X/ RT to Al X PS/ 2,
copy themonto diskettes or stream ng tape using the tar, cpio, or backup
command and read themin using the appropriate command under Al X PS/ 2.

Not e: Wen noving files between UNI X System V systens and any Al X
systens, use cpio with the -¢c flag. This copies the file with
ASCI | headers for portability.
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9.5 AI X/ 370 Assenbler Restrictions
The followi ng restrictions apply to the Al X/ 370 Assenbl er.

Subt opi cs

Assenbl y Language Routi nes
Restrictions in Pseudo-Operations
Unsupported Attributes

Assenbl er Synbol s

Macr os

Condi ti onal Assenbly Instructions

©©O©0©ooo
ao oo oo
OO, WN P
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9.5.1 Assenbly Language Routi nes

Routines witten in a machine | anguage nmust be rewitten in Al X/ 370
Assenbl er or C | anguage.

The follow ng explains the restrictions that apply to the Al X/ 370
Assenbl er as conpared with the Systenm 370 Assenbl er Language (al so known
as Basic Assenbl er Language or BAL).
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9.5.2 Restrictions in Pseudo-Qperations

The fol | owi ng pseudo- operati ons are not recogni zed:

CcoPY
START
com
DXD
CXD
| CTL
| SEQ

The fol | owi ng

PUNCH
REPRO
OPSYN
PUSH
PCP
ACTR

pseudo-operations are tolerated (the operations are

recogni zed, but no action is taken):

PRI NT
EJECT

The fol | owi ng

EQU
DC

MEND
MNOTE
WKTRN

TI TLE
SPACE

pseudo- operati ons have restrictions as foll ows:

The optional |ength and type argunments are ignored.
Modifiers S and E are not supported.

Types L, P, Z, S, and Q are not supported.

May not contain a sequence synbol .

The severity nunber, if present, is ignored.

Is treated as EXTRN.
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9.5.3 Unsupported Attributes

Unsupported attributes are: S and |'.

Partially supported attributes are:

g T, N, and K may only be applied to variable synbols (& synbols)
O T (type) and L' (length) attributes, when used in conditiona

assenbly statenents, may only be applied to synbols previously
encount er ed.
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9.5.4 Assenbl er Synbols

Arrays of Set Synbols are not allowed. The only System Variable Synbol s
supported are:

&SYSECT
&SYSLI ST
&SYSNDX

| Copyright IBM Corp. 1989, 1991
954-1



AIX/370 Planning Guide
Macros

9.5.5 Macros

An operation field within a macro may not contain a variable synbol .
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9.5.6 Conditional Assenbly Instructions
Branchi ng backwards via the conditional assenbly instructions AG and Al F
is not permtted in open code.
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9.6 Al X/ 370 FORTRAN

Al X offers a VS FORTRAN Version 2 conpiler, which produces highly
optim zed code. For nmore informati on on FORTRAN, refer to "FORTRAN' in

topic 10. 3. 2.
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10.0 Chapter 10. Application Programm ng Pl anni ng

Subt opi cs

10.1 Contents

10. 2 About This Chapter

10. 3 Hi gh-Level Languages Supported
10.4 Tools for Application Programm ng
10.5 Installing Prograns
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10. 2 About Thi s Chapter

When planning for the Al X/ 370 system allow for the devel opment of new,
custom applications. This chapter describes the application program
devel opnent tools that are avail abl e.
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10. 3 Hi gh-Level Languages Supported

The follow ng section discusses the high-level |anguages that are
supported in the Al X/ 370 environnent.

Subt opi cs

10. 3.1 C Language
10. 3. 2 FORTRAN
10. 3.3 VS Pascal
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10. 3.1 C Language

C |l anguage can be used for structured progranmng. Cis useful for
witing operating systens; for exanple, nost of AIXis witten in this
| anguage. Furthernore, the | anguage can be used to wite

machi ne-i ndependent application prograns, especially if used with the C
program checker |int.
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10. 3. 2 FORTRAN

FORTRAN is a mat hematically-oriented, high-Ievel, procedural |anguage used
to solve nunerical problenms. The FORTRAN | anguage supported by VS FORTRAN
Version 2, including its mathematical function provisions, is conpatible
with the standards | anguage for FORTRAN, ANSI X3.9-1978 and | SO 1539-1980.
VS FORTRAN Version 2 also provides conpatibility with prograns witten

usi ng FORTRAN | anguage X3.9-1966 and supports nmany | BM extensions to
FORTRAN- 77.

The VS FORTRAN Version 2 product is a full-functioned offering that
i ncl udes support for the 3090 vector facility. It has the ability to
performvector and standard sequential processing within a single program

Al X/ 370 includes a VS FORTRAN Version 2 conpiler.
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10. 3. 3 VS Pascal

VS Pascal is only avail able on Al X PS/ 2.
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10.4 Tool s for Application Programi ng

Al X offers a set of tools for program devel opnent. Most of these tools
are contained in the Application Devel opnent Tool kit, which is a separate
Li censed Program Product. Sone of the inportant conponents of the
Application Devel opnent Tool kit are:

adm n

as

bs

CcC

cdc

conb

ct ags

dbx

delta

dump

dunpbsd

get

i ndent
| d
lint

| order

make

Used to enter a file into the SCCS systemand give it a
description which will be stored by SCCS

Used to process assenbly | anguage statenents into machi ne
| anguage.

Conpi l es a | anguage that offers rapid devel opment features
drawn from C, BASIC, and SNOBCL.

Compi | es standard C | anguage code.

Used to change the comments and nodification requests in an
SCCS delta file (refer to delta).

Combi nes SCCS files into conposite nodul es and changes the
history files to reflect the nerger

Used in conjunction with the vi and ex editors to create files
of tags that are used to rapidly find tagged objects within
specified text files. This allows rapid updating of functions
within C, VS Pascal, or FORTRAN source code files.

Used to exam ne object and core files. A synbolic debugger
for use with C and/or VS Pascal prograns. Provides a
control |l ed environment for running prograns.

Used to incorporate editing changes nade to a source code file
and to establish the new, edited version as a new SCCS file.

Used to dunp specific parts of an object file. Functions
simlar to the UNIX System V dunp conmand.

Wrks the same as dunp, but in a fashion characteristic of the
4. 3BSD versi on.

Gets a SCCS file so that it may be read or edited.

Used to format C source code files in many different styles.
Combi nes object files into one file.

Checks C code for syntax errors and other problens.

Checks the object files stored in an archive or library and
lists all their external identifiers.

Used to performmacro processing so that repeated functions
may be stored as sinple codes.

Keeps track of the sequence of steps necessary to conpile a
program whi ch i s conposed of nmany different nodul es; traces
patterns of dependency so that, when a change is nmade to one
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nm

prs

rdunp

regcnp

rest or ebsd
r ndel

rrestorebsd

sact

sccshel p

shlib2

size
strip

synor der

sysdunp(370)

unget

uni f def

val

VvC

what
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nmodul e, all the nodul es dependent on it can be changed in a
correspondi ng fashion.

Used to create files of error messages, thus reducing system
overhead in the execution of prograns with | arge nunbers of
error messages.

Used to print a table of the nanmes or synbols used in a
program

Used to print any sel ected segnment of an SCCS file.

A file systemdunp that works across a network; copies al
files changed after a certain date.

Used to conpil e Regul ar Expressions, of the sort handl ed by
the ed, sed and grep conmmands.

Used to read tapes dunped with the dunpbsd command.
Used to renove one of the versions of an SCCS file.

Used to restore file systen(s) across a network. Restores
files dunped with rdunp or dunpbsd

Used to print a record of which SCCS files are currently
checked out for editing.

Provides help within the SCCS program

Used to create a shared library froma set of unshared object
or archive files (for PS/ 2 only).

Used to find the size of an object file.
Used to strip an object file of all synbolic references.
Rearranges a list of nanes (synmbols) into a new order. This
program was designed to decrease the overhead of getting
synbol s fromthe kernel

Initiates various kinds of dunps. Oten used to take a
snapshot of a certain section of nenory in order to diagnose
probl ens.

The reverse of the get command; informs SCCS that a file which
was renmoved for editing will not be edited.

Used to renove froma source code file those |lines which begin
with "ifdef". The rest of the file is not affected.

Used to validate an SCCS file; checks for proper version
nunber and other identifying information.

Used for Version Control in SCCS tracking operations.
Used to search SCCS files for a particular nodule, which is

recogni zed by identifier conments that have been placed in the
t ext.
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xstr Used to formand maintain a file called strings which contains
often-used text strings frommany |arge prograns. These
shared strings are stored in hashed formfor rapid access.

For nore information on the tools available for the devel opnent of
application prograns, refer to Al X Progranming Tools and Interfaces and
the Al X Operating System Commands Reference.
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10.5 Installing Prograns

When a new application programis finished, it is often installed on
systens other than the one on which it was developed. Fromtine to tineg,
old prograns need to be nodified and/or updated. AIX sinplifies and
streanlines these procedures by automating themwith the installp and
updat ep commands. Only a nmenber of the system group or superuser can use
t hese commands.

In addition to providing an easy-to-interface for the person installing
the programor update, installation and update services also help ensure
that the installation is correct by:

0 Mintaining an accurate record of the revision state of the programo
the system

0 Checking the revision | evel of other needed progranms to ensure tha
they will work with the program being installed

O Providing instructions to install the progra
O Providing online copies of changes to docunentation

Subt opi cs
10.5.1 Program Installati on Requirenents
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10.5.1 Program Installati on Requirenents

The primary site (where the primary copy of the replicated root file
systemis stored) nmust be operational. The installp command will need to
make changes to the files in the primary copy of the root system so that
t hose changes may | ater be propagated to all cluster sites.

The following is required to performthe installation:

O Afull set of control files for controlling library function

O Afull set of programfiles (the executabl e nodul es)

These files nmust be installed on the installation mediumusing the backup
-i command (backup by individual name) before using the installp and
updat ep commands. For full details on the installp and updatep

procedures, refer to Al X Progranming Tools and Interfaces and Managi ng the
Al X Operating System
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11.0 Chapter 11. Operation Pl anning

Subt opi cs

11.1 Contents

11.2 About This Chapter

11. 3 Considerations for System Adm nistrators

11.4 Loading, Starting, Restarting, Stopping Al X 370
11.5 Recording Information on the TCF C uster

11.6 System Accounti ng

11.7 Status Information on Facilities for TCF cluster
11.8 Problens in Qperation

11.9 Using The Install ation/Mai ntenance System To Recover
11. 10 Coredunp Generation and Autonatic Extractions
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11.2 About This Chapter

In planning for the Al X/ 370 system consider what operations need to be
known and what duties have to be perfornmed by the staff. This chapter
descri bes procedures that will ensure efficient use of resources and aids
in the deci sion about which procedures should be automated. It also
covers what information system adm nistrators need to collect and the
procedures used to recover from problens that may ari se.

A wel | prepared operation plan ensures the efficient use of resources and
hel ps to reduce problens during operation to a mnimm In planning for
t he operation task, consider the follow ng:

0 What resources will be needed

0 Wiat is the relationship between resources (for exanple, names an
addr esses) ?

0 What procedures protect against |oss of resources

0 What procedures can be used to control the operation of an Al X/ 370 an
Al X PS/ 2. cluster?

0 What options can be used to check the status of program execution

0 What abnormal events may occur, and what procedures can be used t
recover from abnormal events?
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11. 3 Considerations for System Adm nistrators

The system adm nistrator of Al X/ 370 and Al X PS/2 systens nust be famliar
with the follow ng concepts:

O Wiat file systens are (refer to the Managi ng the Al X Qperating
System .

00 Howto use file protection (refer to the Using the Al X Qperating
System .

O A wide range of general user conmands, such as

cp
| s.

0 Distributed processing commands, such as

f ast on
fastsite pt n

| oads site.
m grate

0 Many of the system admi nistration comuands, such as

fsck m ni di sks
f sdb nount .

For nore information on these commands, refer to the Al X Operating System
Commands Ref er ence.

The system adm ni strator mnust understand how t he peripheral devices work.

Peri pheral devices include term nals, PC/ AT and PC/ XT wor kstati ons running
DCS using Al X Access for DOS Users and PCs erulating termnals. For nore
information, refer to the users guide for the appropriate package.

The system adm ni strator nmust be aware of:
0 WwWo can be |l ogged into what conputer in the cluster and how that use
is going to use the system This pertains to privileges and |ogin
i ssues.
0 Systemstartu
- How file systemintegrity checking (fsck) is done?
- How the initialization sequence (inittab) is tailored?
- Whi ch processes are to run and when?
- When cl uster communi cation should be initialized?
O  System shut dow
- Wien and how system down-tine is scheduled (/etc/notd and wall)?
- How the systemis shutdown (shutdown)?
- When cl uster conmuni cation shoul d be di sabl ed?
00 Personal Conputer use, configuration, and nmanagenent

- Defini ng the environnent
- Setting up and using file protection.
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O Tailoring the environnmen
- Adapting prototype files that control the environnment to the needs

of the installation
- Under st andi ng performance tuning.
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11.4 Loading, Starting, Restarting, Stopping Al X 370

0 Because Al X/ 370 runs as a guest under VM consideration must be give
to the VM environnent. The follow ng i ssues nust be consi dered

- Shoul d the system adm nistrator start Al X/ 370 by using CMS
procedur es?

- Shoul d the system admi nistrator start Al X/ 370 by using Al X
procedur es?

O A X/ 370 provides several procedures to automate
- Starting and stopping of accounting
- Starting and stopping the system activity package
- Devi ce on/off for devices.

These procedures can be changed to suit the requirenents of the
i nstal | ation.
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11.5 Recording Information on the TCF C uster

Consider all the information that is needed at the installation and deci de
whi ch informati on nmust be recorded. For exanple:

Consol e | og For troubl e shooting. The log is produced
automatically as a VM spool file on Al X/ 370 as wel |
as being placed in /usr/adn messages.

Accounting informati on For |ooking at user accounting data. The
information is recorded by the TCF C uster
Accounti ng System

System activity For getting information about systemload. The
information is recorded by the Al X/ 370 Activity
Package.

CPEREP on VM For getting information about hardware and software
errors.

Decide if information collecting is to be automated, or if it is to be
performed by the system adm nistrator. Data can be collected two ways:

0 The cron conmmand automatically collects data in fixed intervals.

0 Data can also be collected manually in shell scripts that are used b
the system adm ni strator.
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11.6 System Accounti ng
The Al X Accounting System provi des nethods to:

Col | ect resource utilization data
Record connect sessions

Monitor disk utilization

Charge fees to specific |ogins

[

If the Al X Accounting Systemis to be installed and used at your
installation, consider the foll ow ng:

O Wiich type of accounting records are needed

0 Wich accounting procedure should be run

0 How often nust records be coll ected

0 At what tinmes nmust the procedures run to collect records

O Is there enough space on the file systens to acconmpbdate the wante
accounting information; is nore disk space required?

0 Wien should the accounting files be cleaned up to free space on disks

0 Should system accounting be automated? |f yes, how should the cro

envi ronment be set up? Should the startup/shutdown procedures be
changed to turn system accounting on and off?

Pass answers to these questions to the system adm nistrator for further
action. The administrator can custom ze the Al X Accounting System by
changing the setup files that are shipped with Al X/ 370.

A set of conmands and shell procedures are provided to process this
accounting data into summary files and reports. For nore infornmation
about the functions of systemaccounting, refer to Managing the Al X

Qperating System
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11.7 Status Information on Facilities for TCF cl uster

For various purposes, personnel at the installation may need infornmation
about program and data status. The follow ng commands can be used in the
system adm ni strator environnent to obtain this information.

Subt opi cs
11.7.1 Program St at us
11.7.2 Data Status
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11.7.1 Program St at us

Command Function

acct/* ot ai ns accounting information.

crash Exami nes the internal structure of an operating system

| netstat Provides statistics about the cluster.

| oads Lists sites that are currently active in the cluster and their
wor kI oads.

nmount Shows what file systens are nounted.

ps Li sts process status.

pst at Provi des information contained in certain systemtables.

ptn Lists the current sites in the cluster

sar ot ai ns system | oad informati on on Al X/ 370.

site Shows the site the user is currently |ogged into.

unane Provi des informati on about the current site.

who Li sts | ogged-in users.

The system adm ni strator can get snapshots of alnpost all data that is
needed by using the cron conmand. This information can be printed or
into a file.
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11.7.2 Data Status

Command Functi on

df Shows the state of the file systemincluding bl ocks and i node
usage.
du Shows di sk usage.
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11.8 Problenms in Qperation

When pl anning for the operation environnent, be aware of the probl ens that
may occur. Then, decide on the procedures the operation staff has to
follow to recover froma problem For problens that may occur, refer to
Managi ng the Al X Operating System and the Al X/ 370 Di agnosis Qui de.

Per sonnel responsible for system operation should also be familiar with
the contents of these manuals as well as Al X Qperating System Messages.

To recover from system probl ens, the system adm ni strator shoul d be
familiar with the tools described in the Al X/ 370 Di agnosis Gui de, and
shoul d know how to use the VM commands CP TRACE and CPEREP.

For the conveni ence of the VM system adm nistrator, consider providing a
set of CM5S EXECs or PF key settings for entering predefined comuands.
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11.9 Using The Install ation/ Mai ntenance System To Recover From Probl ens

The Installation/Maintenance (I/M System can be booted and used to do
emer gency nai ntenance on the system It can also be used to rearrange the
Base System vol unme shoul d perfornmance requirenents suggest such a change.
Consult Installing and Custonizing the Al X/ 370 Operating System for

di rections on booting the I/M system
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11. 10 Coredunp Generation and Automati c Extractions

When a systemfails (crashes), a kernel nenory image dunp (coredunp) is
made. This coredunp can be anal yzed to:

0 Determne why the systemfailed
0 Solve the problenms that caused the systemfailure

After a coredunp has been generated, the system adm ni strator nust use the
savecore conmand to give the coredunp a uni que nane. The coredunp is then
pl aced where it will not be overwitten in the case of another failure.
This enabl es the system adm nistrator to analyze the dunp to determ ne the
cause of the systemfailure at sone later tine.

The Al X/ 370 dunp areas contain only enough space for a small number of
si mul t aneous coredunps. Wen a systemfailure occurs, the coredunp is
taken to the next avail able coredunp area. |In nost circunstances, this
prevents previous coredunps from being overwitten should many system
failures occur between the first failure and the next tine the systemis
successful |y brought up.

In the unlikely event that the dunp area conpletely fills before the next
successful boot, subsequent coredunps are not saved until the coredunp
area is cleared. This ensures that the earliest dunps are retained. Wen
the systemreboots after generating a coredunp, existing coredunps mnust be
moved fromthe dunp area to another file systemarea for analysis.

The Al X PS/ 2. system does not provide the multiple dunp storage nmechani sm
of the Al X/370. Kernel coredunps are sinply dunped to the specified
m ni di sk or diskettes.
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12.0 Chapter 12. Diagnosis Pl anning
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12.2 About This Chapter

Since problens may occur in any computer installation, overall planning
for Al X/ 370 must include problem di agnosis techniques. This chapter
outlines the instructions that nay be prepared for system operators. The
responsibilities for handling various kinds of problens are explained and
tools for problem di agnosis are presented.
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12. 3 Resol ving Probl ens

In planning for problemdiagnosis, work out instructions for the operator
when problens occur. Usually, the instructions would include:

Reporting Wio to contact if a problem occurs?

I nformation collection How, when, and which type of dunp is to be
perforned (unl ess dunps are generated by the system
automatical ly)?

Saving information Make sure that all additional information pertaining
to the state of the operating systemis also preserved
(for exanple, console logs and any information on
presented | oad).

Recovery How to restart the system (if restart is possible)?

For help in defining these and further instructions, refer to the Al X/ 370
Di agnosi s Qui de.

| BM provi des support for resolving problens that nay ari se when using Al X
When problens occur, it is the systemadmnistrator responsibility to find
out if:

0O The cause of the problemrelates to software (known as probl em
det er mi nati on) ?

0 Wiether the cause of the problemcan be traced to I BM prograns or t
progranms that do not originate from|BM (known as probl em source
identification)?

Probl ens that can be traced to | BM code should be reported to IBM The
reported problem may either be a problem al ready known to IBM or it may
be accepted by IBMas a new problem If it is a known problem |BM
supplies an existing code correction (fix); if it is a new problem |BM
supplies a fix as soon as one becones avail abl e.

Figure 12-1 in topic 12.3.1 sumuarizes the steps and responsibilities for
handl i ng problens that may occur while using the TCF cluster.

Subt opi cs
12.3.1 Docunentation for Problem Di agnosis
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12.3.1 Docunentation for Problem Di agnosis

Met hods to anal yze and handl e problens that may relate to the TCF cluster
are described in detail in the Al X/ 370 D agnosis Quide.
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Customer Actlvitles IBM Responsibllitles

1. Do initial evaluation
to determine whether
the problem is in the
IBM code.

2.1f IBM code is at fault,
build a symptom string
and report it to your
IBM support center——p Enter the problem in
RETAIN, and search RETAIN
with customer-supplied
gsymptom string as a search
argument.

Furnish search results to
the customer:_

The problem Is known:

3. Install the fix offered
by IBM (it may be in or:
form of a PTF or an
APAR).

The problem Is new:

v -

Verify your original
findings to make sure

that IBM code has caused
the problem.

4. |f further analysis
confirms your original
assumption, submit
information for an APAR. Process the APAR;

— 1 " provide a fix.

|

5.wstall the IBM-supplied
fix and provide feedback
on the results.

Figure 12-1. |1BM Service Concept Overview
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12. 4 Di agnostic Aids

To isol ate defective Al X code, use the follow ng conmands and utilities:

Comrand
crash
dbx

dunmp
fsck

f sdb

| net st at
net st at
od

ps

pst at

savecore

sysdunp(370)

Function

Exami nes the internal structure of an operating system

(a synbolic debugger) Can be used with C and FORTRAN prograns.
Dunps sel ected parts of an object file.

Audits and interactively repairs inconsistent conditions in
file systens.

(a file system debugger) Used to patch up a danaged file
system after a systemfailure

Warni ng: This command shoul d not be used by inexperienced
per sonnel

Provi des statistics about the cluster.

Provi des statistics about TCP/IP activity.

Views a file in various formats.

Provi des informati on about active processes in the system
Provi des information contained in certain systemtables.

Provi des several functions for maintaining the system dunp
files.

Initiates various types of dunps. This command is often used
to take a snapshot of a certain section of nenory in order to
di agnose probl ens.

For information about which aid to use for a problem refer to the Al X
Operating System Techni cal Reference and Al X Operating System Conmands

Ref er ence
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13.0 Chapter 13. Service Planning
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13.2 About This Chapter

Part of overall planning is to decide what service is required for the
system and when it should be perfornmed. This chapter describes various
types of services that are available for AIX/370. This aids in the

sel ection of service that is nost suitable for the installation.

| Copyright IBM Corp. 1989, 1991
13.2-1



AIX/370 Planning Guide
IBM Service

13.3 | BM Servi ce

Program service for Al X/ 370 and AIX PS/2 is available fromIBMas a
central service, including | BM Support Centers.

The followi ng outlines avail able service and provides basic information
for the user.

Subt opi cs
13.3.1 Preventive Service for Al X/ 370

| Copyright IBM Corp. 1989, 1991
13.3-1



AIX/370 Planning Guide
Preventive Service for AIX/370

13.3.1 Preventive Service for Al X/ 370

Preventive service is the practice of applying all currently available
fixes to the system even if the fixes are for problens that currently do
not affect the users. Preventive service is intended to prevent problens
from happening. |BM provides preventive service packages to all Al X/ 370
custoners; each package contains all Program Tenporary Fi xes (PTFs) made
avail able since the |ast release of the product or the |ast preventive
package, whichever is later. The preventive services package is sent on
tape and can be applied to the Al X/ 370 system on a conponent - by- conponent
basis, resulting in a cumnul ative upgrade of the entire system

In addition to the Al X/ 370 service, the preventive servi ce package
automatically includes service to any of the Al X PS/2s that may be
installed. This ensures that all installed Al X products are synchronized.
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13.4 Planning for Service Application

The follow ng section describes preventative service, history files,
syst em backup, network-w de service and schedul i ng.

Subt opi cs

13.4.1 Preventive Service

13.4.2 History Files

13. 4.3 System Backup

13. 4.4 Network-w de Service Application
13.4.5 Scheduling Service Application
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13.4.1 Preventive Service

Preventive service can install all Al X/ 370 problemfixes known to date.
This includes fixes for problens that are not apparent at a particul ar
installation, but may becone troublesone in the future. Preventive
service may entail nore downtine, therefore careful resource planning for
preventive service application is necessary.
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13.4.2 History Files

To ensure that proper records are kept, list and retain history
informati on of the system before and after service. History information
for the systemis kept in the file /usr/lpp/<conponent>/I|pp.hist where
conponent is the nane of the software conponent involved. The file
contains a record of when each fix was installed and to what overall |evel
the conponent is currently located. The global history file /etc/l|pp/ghf
contains a surmmary of all the history files.

Rermenber to maintain equivalent service |levels across all Al X products.
If a certain conponent of the Al X/ 370 systemis upgraded, any installed
Al X PS/ 2 systens nust have the same conponent upgraded to that |evel.
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13. 4.3 System Backup

Fatal errors (for exanple, handling errors or machine errors) can occur
during a service application. Therefore, always have an entire system
backup copy available to recover the systemif necessary. The updatep -r
command nmay be used to return to a prior service |level.

The service strategy should be synchronized with the overall backup
strategy for a particular installation. Ensure that enough tine is
allocated to performservice, as well as enough space for the backup.
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13. 4.4 Network-w de Service Application

When any service package is installed on Al X, it should be installed from
the primary site, that is, the site where the primary copy of the root
file systemactual |l y resides.

When any application is installed that involves the entire cluster, such
as an inconpatible kernel, the installation should be perforned on all
cluster sites at once. |If the installation cannot be installed on all
sites at the sane tine, refer to Managi ng the Al X Operating System for
details on the special procedures needed to performthe installation.
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13.4.5 Scheduling Service Application

Servi ce procedures should be scheduled to avoid conflict with the daily
system operations of the installation. Therefore,

O

Try to schedul e service applications directly foll owi ng the regul a
backup of the entire system

Schedul e service application for specific conponents. For exanple
service can be applied to the C conpiler by suspending conpil ations of
C prograns. Thus, other processes can continue w thout interruption.
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A. 0 Appendix A Wrksheets

Subt opi cs

A.1 Pl anner's Checkli st
A.2 Al X M nidi sk Wrksheet
A.3 VM M ni di sk Wr ksheet
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A.1 Pl anner's Checkli st

A full
fol |l ow

O

set of plans for the TCF cluster will require, at |east, the
ng actions and deci sions.

Has the hardware diagram which shows the |ogical structure of the
cluster (not the physical |ayout), been conpleted? Refer to
Chapter 3, "The TCF Custer" for nore information

Has the hardware/ software di agram been conpl eted? Refer to
Chapter 3, "The TCF Custer" for nore information

Has t he nane/ address di agram been conpl eted? Refer to Chapter 3,
"The TCF Cluster” for nore informtion

- Has the VM node (V=V, V=R, V=F) been deci ded for each
System 370 machi ne? Refer to Chapter 7, "The Al X/ 370 Guest
System Virtual Machine" for nore informtion

- Has the LAN type (Ethernet or Token Ring) been decided for
each LAN?

- Has the Internet address been decided for each site in the
cluster? Refer to the AIX Operating System TCP/IP User's
Qui de.

- Has a particular Systenf 370 machi ne been chosen to run as
the Al X/ 370 primary site?

- Has the nunber and size of the virtual machines running on
each Systenf 370 been determ ned?

- Has the software which is to be run on each virtual machine
been sel ect ed?

- Have names been chosen for each site in the cluster?

- Have numbers been chosen for each site in the cluster?

Is the final cluster diagramconplete? Refer to Chapter 3, "The
TCF Cluster” for nore information

- Has a Systenf 370 site been selected to hold a backbone copy
of the file systenf

- Has a site(s) been selected to hold secondary copies of the
file systenf

- Have the hosts, which will support user term nals, been
chosen?

- What style of required adapter (Ethernet, Token Ring, and/or
serial) has been selected for each PS/ 2 host?

I's minidisk allocation conplete?
- Has it been deci ded whether to use VM m nidi sks, Al X
m ni di sks, or dedi cated DASD?
- Has the Al X m nidi sk worksheet been conpleted? Refer to

Chapter 6, "Installation Planning" for nore information
- Has the VM m ni di sk worksheet been conpleted? Refer to
Chapter 6, "Installation Planning" for nore information

Has t he backup process been planned for?

- Has it been determ ned which sites will hold which file
systens?

- Has it been determ ned which file systens will require
backup? At what intervals wll backups be required?
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A 2 Al X M nidi sk Wrksheet

+
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I
I
I
I
I

Nunmber of 1024 byte bl ocks in each Al X M nidi sk

!
1
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A.3 VM M ni di sk Wor ksheet

A-2. VWM mnidisk requirenents for the Al X/ 370 guest system

# of FB-512
bl ocks

or # of
cylinders

7,000 bl ocks

5 cylinders

Starting

bl ock/ cyl i nder
(or entire

di sk)

|

|

I Vol unme |
i or real
| address
I
1

i The 1/ M System shoul d be installed on a separate physi cal

addresses 342 to 345 and 392 to

395) can be used to store the systemdefined Al X m nidisks

If these Al X m nidisks virtual

addresses are not defined in the Al X/ 370 guest system virtual

Tabl e

|
Cont ents of i Virtual
VM ni ni di sk | address

I

:

I
________________ o e e e e e e e e oo -
"A" (191) Disk ; 191

I
________________ e
I/ M Syst en | 340 (FBA)

i 390 (CKD
________________ o e e e e e e e e oo -
Base System | 341 (FBA)

| 391 (CKD)

I
________________ e
Al X M nidisk?, | 342 (FBA)
| | 392 (CKD

I
________________ e
Al X M nidisk?, | 343 (FBA)

: | 393 (CKD

I
________________ e
Al X M nidisk?, | 344 (FBA)
| | 394 (CKD

|
________________ o e e e e e e e e oo -
Al X M nidisk?, | 345 (FBA)

: I 395 (CKD

I
________________ e
Al X M ni di sk? |

|

I

I
________________ o e e e e e e e e oo -
Al X M ni di sk? |

|

I
0 0O 0
0)

vol unme from the Base System vol une.
() 2These VM minidisks (virtua

and user Al X m nidi sks.

machi ne,

m ni di sks (user) wll

VM m ni di sk.
0)
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VM Minidisk Worksheet
of these VM m nidi sks may not be needed. However, if
addi ti onal storage space is required on other than these four
virtual addresses, the Al X/ 370 kernel nust be regenerat ed.
Addi tional virtual addresses are defined by using the Al X/ 370
devi ces conmmand.
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B. 0 Appendi x B. Exanples and Conpl eted Sampl e Worksheets

Subt opi cs
B.1 Exanpl es and Compl et ed Wor ksheets
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B.1 Exanmpl es and Compl et ed Wor ksheets

The follow ng section includes exanple diagrans and conpl et ed wor ksheet s.
They nay be used as an aid during the planning process. These conpleted
di agrans and worksheets represent the type of information that nust be

pl anned for prior to the installation of Al X 370.

Subt opi cs

Har dwar e Di agram Exanpl e

Har dwar e/ Sof t war e Di agr am Exanpl e
Si t enanme/ Addr ess Di agr am Exanpl e
Final TCF C uster Di agram Exanple
Conpl eted Pl anner's Checkl i st
Conpl eted Al X M ni di sk Wor ksheet
Conpl eted VM M ni di sk Wor ksheet

Wwwwomwm
i
N~NoUuhrwNBRE
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B.1.1 Hardware D agram Exanpl e

Figure B-1 is an exanple of a hardware diagram This sketch shows the
| ogi cal configuration of the TCF cluster devices. The physical |ayout may
be entirely different.
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Note: This artwork cannot be shown in softcopy.

Figure B-1. An example of a hardware diagramfor the TCF cluster
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B. 1. 2 Hardwar e/ Sof t ware Di agram Exanpl e

Figure B-2 shows the software packages that are to be executed on each TCF

cluster

site.
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Note: This artwork cannot be shown in softcopy.

Figure B-2. An exanple of a hardware/software diagramfor the TCF cluster
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B. 1. 3 Sitenane/ Address Di agram Exanpl e

Fi gure B-3 shows:

O The site nane of each cluster sit

O The Internet address for each cluster sit

0 The type of LAN to be use

0 The virtual machi nes executing in each processo

O The software that executes in each virtual machine

e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
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Note: This artwork cannot be shown in softcopy.

Figure B-3. An exanple of a nane/address diagramfor the TCF cl uster
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Di agr am Exanpl e

TCF d uster

B.1.4 Final

TCF cluster diagram

Fi gure B-4 shows the final

This artwork cannot be shown in softcopy.
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Figure B-4. An exanple of a final TCF cluster diagram
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B.1.5 Conpl eted Pl anner's Checkli st

Figure B-5 is an exanple of a conpleted Planner's Checklist.

This artwork cannot be shown in softcopy.
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Figure B-5. An exanple of a conpleted Planner's Checkli st
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B.1.6 Conpleted Al X M nidi sk Wrksheet

Figure B-6 is an exanple of a conpleted Al X M nidi sk Wrksheet.

This artwork cannot be shown in softcopy.
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Figure B-6. An exanmple of a conpleted Al X M nidisk Wrksheet
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B.1.7 Conpleted VM M ni di sk Wr ksheet

Figure B-7 is an exanple of a conpleted VM M ni di sk Worksheet .

This artwork cannot be shown in softcopy.
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Figure B-7. An example of a conpleted VM M ni di sk Wor ksheet

| Copyright IBM Corp. 1989, 1991
B.1.7-2



AIX/370 Planning Guide
Appendix C. AIX/370 Default Device Addresses

C.0 Appendix C. Al X/ 370 Default Device Addresses

Subt opi cs
C. 1 Devi ce Addresses
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C. 1 Devi ce Addresses

The followi ng tables contain the default device addresses which are known
to the Al X/ 370 kernel. To change or add nore addresses, use the devices
command. For nore information on the devices command, refer to Installing
and Custom zing the Al X/ 370 Operating System

Subt opi cs
C. 1.1 DASD Addresses
C. 1.2 LAN Addresses
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C. 1.1 DASD Addresses

Table CG1 list the default addresses for VM DASD devi ces.

| Table GL Default DASD device addresses
| FBA Address | OKD Address 1 comtemts 7
Va0 T A Ciimsystem T
Ve T Ve T Base systemvolume
342 1o 345 | 392 to 305 CAXmmdises T
AR SR SRR SRS
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C. 1.2 LAN Addresses

Table G2 list the default addresses for LAN devices.

e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
| Table C-2. Default LAN device addresses

e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
i Et her net . Token-Ri ng | 8232

o m e e e eaaaooo - o m e e e aioo-- oo e e e e e e oo
i 100 to 103 i 120 to 123 i 160 and 161

e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
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access. To obtain computing services.

access permission. A group of designations that determ ne who can access
a particular AIX file and how the user may access the file.

account. The login directory and other information that give a user
access to the system

activity manager. A collection of system prograns allowi ng users to
manage their activities. Provides the ability to list current activities
(Activity List) and to begin, cancel, hide, and activate activities.

Al Points Addressable (APA) display. A display that allows each pixel to
be individually addressed. An APA display allows for inages to be

di spl ayed that are not made up of inages predefined in character boxes.
Contrast with character display.

all ocate. To assign a resource, such as a disk file or a diskette file,
to performa specific task.

al phabetic. Pertaining to a set of letters A through Z.

al phanuneric character. Consisting of letters, nunbers, and often other
synmbol s, such as punctuati on marks and mat hemati cal synbol s.

Arerican National Standard Code for Information Interchange (ASCII). The
code devel oped by ANSI for information interchange anong data processing
systens, data communication systens, and associ ated equi prent. The ASCI
character set consists of 7-bit control characters and synbolic
characters.

Anerican National Standards Institute (ANSI). An organization sponsored
by the Computer and Busi ness Equi pnent Manufacturers Associ ation for
establishing voluntary industry standards.

APAR. Aut horized Program Anal ysis Report.

application. A programor group of progranms that directly apply to a
particul ar user problem such as inventory control, word processing, or
accounts receivabl e.

application program A programused to performan application or part of
an application.

argunent. Nunbers, letters, or words that affect the way a command worKks.
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ASClI|. See Anmerican National Standard Code for Infornmation Interchange.

assenbler. A conputer programthat converts assemnbly | anguage
i nstructions into object code.

asynchronous transm ssion. |n data comunication, a nmethod of

transm ssion in which the bits included in a character or block of
characters occur during a specific tine interval. However, the start of
each character or block of characters can occur at any tine during this
interval. Contrast with synchronous transmi ssion.

attribute. A characteristic. For exanple, the attribute for a displayed
field could be blinking.

authorize. To grant to a user the right to conmunicate with, or nake use
of, a conputer systemor display station.

aut hori zed program anal ysis report (APAR). A report of a problem caused
by a suspected defect in a current unaltered rel ease of a program

auto carrier return. The systemfunction that places carrier returns
automatically within the text and on the display. This is acconplished by
nmovi ng whol e words that exceed the line end zone to the next |ine.

backend. The programthat sends output to a particular device. There are
two types of backends: friendly and unfriendly.

background process. (1) A process that does not require operator
intervention that can be run by the conputer while the work station is
used to do other work. (2) A node of program execution in which the shel
does not wait for program conpletion before pronpting the user for another
conmand.

backup copy. A copy, usually of a file or group of files, that is kept in
case the original file or files are unintentionally changed or destroyed.

backup diskette. A diskette containing information copied froma fixed
di sk or from another diskette. It is used in case the origina
i nformati on beconmes unusabl e.

bad bl ock. A portion of a disk that can never be used reliably.

BAL. Basic Assenbl er Language.

base address. The begi nning address for resolving synbolic references to
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| ocations in storage.

base nane. The last elenment to the right of a full path name. A filenane
specified without its parent directories.

batch printing. Queueing one or nore docunents to print as a separate
job. The operator can type or revise additional docunents at the sane
time. This is a background process.

bat ch processing. A processing nethod in which a program or prograns
process records with [ittle or no operator action. This is a background
process. Contrast with interactive processing.

binary. (1) Pertaining to a systemof nunbers to the base two; the binary
digits are 0 and 1. (2) Involving a choice of two conditions, such as
on-of f or yes-no.

bit. Either of the binary digits O or 1 used in conputers to store
information. Eight bits make a byte. See also byte.

bl ock. (1) A group of records that is recorded or processed as a unit.

Sanme as physical record. (2) In data conmunication, a group of records

that is recorded, processed, or sent as a unit. (3) A physical block in
Al X is 4096 bytes long. (4) A logical block in AIX/370 and AIX PS/2 is

1024 bytes. (5) A logical block in AIX/ RT is 512 bytes.

block file. A file listing the usage of blocks on a disk.

bl ock special file. A special file that provides access to an input or
out put devi ce capabl e of supporting a file system See also character
special file.

boot. To prepare a conputer system for operation by |oading an operating
system

bootstrap. A small programthat |oads |arger prograns during system
initialization. Sonetines referred to as IPL (Initial Program Load).

Bourne shell. A flexible command | anguage that can be custonized to
specific applications or user needs.

bpi. bits per inch.

bps. bits per second.

branch. |In a conputer program an instruction that selects one of two or
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nore alternative sets of instructions. A conditional branch occurs only
when a specified condition is net.

breakpoint. A place in a conputer program usually specified by an
i nstruction, where execution may be interrupted by external intervention
or by a nonitor program

BSD. Berkeley Software Distribution.

buffer. (1) A tenporary storage unit, especially one that accepts
information at one rate and delivers it at another rate. (2) An area of
storage, tenporarily reserved for performng input or output, into which
data is read, or fromwhich data is witten.

burst pages. On continuous-form paper, pages of output that can be
separated at the perforations.

byte. The anmobunt of storage required to represent one character; a byte
is 8 bits.

call. To activate a programor procedure at its entry point. Conpare
w th | oad.

cal louts. An Al X kernel parameter establishing the maxi mum nunber of
schedul ed activities that can be pendi ng sinultaneously.

cancel. To end a task before it is conpleted.

carrier return. (1) In text data, the action causing |ine ending
formatting to be perfornmed at the current cursor |ocation foll owed by a
| i ne advance of the cursor. Equivalent to the carriage return of a
typewiter. (2) A keystroke generally indicating the end of a conmmand
l'ine.

case sensitive. Able to distinguish between uppercase and | owercase
letters.

CCwW Channel Conmand wor d.

central processing unit. The part of a conputer that includes the
circuits that control the interpretation and execution of instructions.

character. A letter, digit, or other synbol.

character display. A display that uses a character generator to display
predefined character boxes of images (characters) on the screen. This
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ki nd of display cannot address the screen any |ess than one character box
at a tine. Contrast with Al Points Addressabl e display.

character key. A keyboard key that allows the user to enter the character
shown on the key. Conpare with function keys.

character position. On a display, each |ocation that a character or
synmbol can occupy.

character set. A group of characters used for a specific reason; for
exanpl e, the set of characters a printer can print or a keyboard can
support.

character special file. A special file that provides access to an input
or output device. The character interface is used for devices that do not
use block 1/O  See also block special file.

character string. A sequence of consecutive characters.

character variable. The nane of a character data item whose val ue may be
assi gned or changed while the programis running.

child. (1) Pertaining to a secured resource, either a file or library,
that uses the user list of a parent resource. A child resource can have
only one parent resource. (2) In the AIX Operating Systemchild is a
process spawned by a parent process that shares the attributes of the
parent process. Contrast with parent.

C language. A general -purpose programm ng | anguage that is the primary
| anguage of the Al X Qperating System

class. Pertaining to the I/O characteristics of a device. AlX devices
are classified as bl ock or character.

close. To end an activity and renove that w ndow fromthe display.

cluster. (1) Any configuration of workstations for the purpose of sharing
resources (for exanple, Local Area Networks (LANs) and host attached
wor kstations). (2) A group of storage |locations allocated at one tine.

Cvs. Conversational Mnitoring System

code. (1) Instructions for the computer. (2) To wite instructions for
the conputer; to program (3) A representation of a condition, such as an
error code.
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code segnent. See segnent.

col l ati ng sequence. The sequence in which characters are ordered wi thin
the computer for sorting, combining, or conparing.

col or display. A display device capable of displaying nore than two
colors and the shades produced via the two colors, as opposed to a
nonochr one di spl ay.

colum. A vertical arrangenment of text or nunbers.

col uim headi ngs. Text appearing near the top of colums of data for the
purpose of identifying or titling.

command. A request to perform an operation or run a program \Wen
paraneters, argunments, flags, or other operands are associated with a
command, the resulting character string is a single conmmand.

command interpreter. A program (such as the Bourne or C shell) that sends
instructions fromthe command line to the kernel

command |ine. The area of the screen where comrands are displayed as they
are typed.

command |line editing keys. Keys for editing the command |ine.

command nane. (1) The first or principal termin a conmand. A comrand
nane does not include paraneters, argunents, flags, or other operands.
(2) The full name of a command when an abbreviated formis recogni zed by
the conputer (for exanple, print working directory for pwd).

command progranm ng | anguage. Facility that allows progranm ng by the
conbi nati on of conmands rather than by witing statenents in a
conventional programm ng | anguage. See shell procedure.

conmuni cation adapter. A hardware feature enabling a conputer or device
to becone part of a data communi cati on networKk.

conpile. (1) To translate a programwitten in a high-level programm ng
| anguage into a machi ne | anguage program (2) The conputer actions
required to transforma source file into an executable object file.

conpress. (1) To nove files and libraries together on disk to create one
conti nuous area of unused space. (2) In data comrunication, to delete a
series of duplicate characters in a character string.
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concatenate. (1) To link together. (2) To join two character strings.

concentrator. (1) In data transmission, a functional unit that permts a
conmon nediumto serve nore data sources than there are channels currently
avail able within the transm ssion medium (2) Any device that conbines

i ncom ng nmessages into a single nmessage (concentration) or extracts

i ndi vi dual messages fromthe data sent in a single transm ssion sequence
(deconcentration).

condition. An expression in a program or procedure that can be eval uated
to a value of either true or false when the programor procedure is
runni ng.

configuration. The group of machi nes, devices, and prograns that nake up
a conputer system See al so system custom zation.

configuration file. A file that specifies the characteristics of a system
or subsystem for exanple, the Al X queuei ng system

consistent. Pertaining to a file system w thout internal discrepancies.

console. (1) The main Al X display station. (2) A device nane associ ated
with the main Al X di splay station.

constant. A data itemwth a value that does not change. Contrast with
vari abl e.

context search. A search through a file for a character string.

control block. A storage area used by a programto hold control
i nformati on.

control comuands. Commands that allow conditional or |ooping |ogic flow
in shell procedures.

control program Part of the Al X Operating Systemthat determ nes the
order in which basic functions should be perforned.

controll ed cancel. The system action that ends the job step being run,
and saves any new data already created. The job that is running can
continue with the next job step.

copy. The action by which the user makes a whole or partial duplicate of
al ready existing data.

coredunp. A kernel nenory inmage dunp that is given a unique name so that
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it will not be over-witten in case of another failure. This enables the
system adm ni strator to anal yze the dunp and deterni ne the cause of
failure at sonme later tine.

coupler. A device connecting a nodemto a tel ephone networKk.

CPU. Central Processing Unit.

crash. An unexpected interruption of conputer service, usually due to a
serious hardware or software mal function.

CTC. Channel -t o- Channel

current directory. The directory that is the starting point for relative
pat hnanes.

current line. The line on which the cursor is |ocated.

current synchronization site (CSS). The site in the cluster containing
the primary copy of the replicated file system

current working directory. See current directory.

cursor. (1) A novable synmbol (such as an underline) on a display, used to
indicate to the operator where the next typed character will be placed or
where the next action will be directed. (2) A marker that indicates the
current data access location within a file.

cursor novenent keys. The directional keys used to nove the cursor

custom ze. To describe (to the systen) the devices, progranms, users, and
user defaults for a particular data processing system

cylinder. Al fixed disk or diskette tracks that can be read or witten
wi t hout noving the disk drive or diskette drive read/wite nechanism

daenon. See daenobn process.

daenon process. A process begun by the root or the root shell that can be
stopped only by the root. Daenon processes generally provide services
that nust be available at all tinmes to nore than one task or user, such as
sending data to a printer

DASD. Direct Access Storage Device.
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data bl ock. See bl ock

data communi cation. The transm ssion of data between conputers, and/or
renote devices (usually over |ong distance).

data link. The equiprment and rules (protocols) used for sending and
recei ving data.

data stream Al information (data and control information) transmtted
over a data |ink.

debug. (1) To detect, locate, and correct mstakes in a program (2) To
find the cause of problens detected in software.

default. A value that is used when no alternative is specified by the
oper at or.

default directory. The directory nane supplied by the operating systemif
none i s specified.

default drive. The drive nanme supplied by the operating systemif none is
speci fied.

default value. A value stored in the systemthat is used when no other
val ue is specified.

delete. To renpve. For exanple, to delete a file.

dependent work station. A work station having little or no standal one
capability, that must be connected to a host or server in order to provide
any neani ngful capability to the user.

device. An electrical or electronic machine that is designed for a
specific purpose and that attaches to your conputer, for exanple, a
printer, plotter, or disk drive.

device driver. A programthat operates a specific device, such as a
printer, disk drive, or display.

devi ce manager. Collection of routines that act as an internediary

bet ween devi ce drivers and virtual nmachines for conplex interfaces. For
exanmpl e, supervisor calls froma virtual nachine are exam ned by a device
manager and are routed to the appropriate subordi nate device drivers.

devi ce nane. A nane reserved by the systemthat refers to a specific
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devi ce.

di agnostic. Pertaining to the detection and isolation of an error.

di agnostic aid. A tool (procedure, program reference nmanual) used to
detect and isolate a device or program nal function or error.

di agnostic routine. A conputer programthat recognizes, |ocates, and
explains either a fault in equipnment or a mstake in a conputer program

digit. Any of the nunmerals fromO through 9.

directory. A type of file containing the nanmes and controlling
information for other files or other directories.

di sable. To nmake nonfuncti onal

discipline. Pertaining to the order in which requests are serviced, for
example, first-come-first-served (fcfs) or shortest job next (sjn).

disk 1/O  Fixed-disk input and out put.

di skette. A thin, flexible magnetic plate that is permanently sealed in a
protective cover. It can be used to store information copied fromthe
di sk or anot her diskette.

di skette drive. The nechanismused to read and wite infornmati on on
di skett es.

di spl ay device. An output unit that gives a visual representation of
dat a.

di splay screen. The part of the display device that displays information
vi sual | y.

di splay station. A device that includes a keyboard from which an operator
can send information to the systemand a display screen on which an
operator can see the information sent to or received fromthe conmputer

distributed file system A file systemwhose files, directories, and
ot her conponents are stored on different sites in a particular cluster

di stributed operating system An operating systemwhere nultiple machines
cooperate to seem|i ke one nachine.
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di stributed processing. Results when a user involves nultiple cluster
sites in a single operation--for exanple, by editing a renote file and
starting a task on another cluster site using the on, fast, fastsite, and
m grate commands.

Distributed Services (DS). A licensed programthat allows you to share
files with other Al X systens in a network. You can nmount the file systens
| ocated on other Al X systens to created file trees that are independent of
the file systens.

DCS. Disk Operating System

dunb terminal. See fixed-function term nal

dunb workstation. See fixed-function workstation

dunp. (1) To copy the contents of all or part of storage, usually to an
out put device. (2) Data that has been dunped.

dunp diskette. A diskette that contains a dunp or is prepared to receive
a dunp.

dunp formatter. Program for analyzing a dunp.

EBCDI C. See extended binary-coded deci mal interchange code.

EBCDI C character. Any one of the synbols included in the 8-bit EBCDIC
set.

edit. To nodify the formor format of data.

edit buffer. A tenporary storage area used by an editor.

editor. A programused to enter and nodify prograns, text, and other
types of docunents and dat a.

emul ation. Imtation; for exanple, when one conputer imtates the
characteristics of another conputer.

enable. To make functional.

enter. To send information to the conputer by pressing the Enter key.
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entry. A single input operation on a work station

environnment. The settings for shell variables and paths associated with
each process. These variables can be nodified later by the user.

EREP. Environnental Recording Edit and Print program

error-correct backspace. An editing key that perforns editing based on a
cursor position; the cursor is noved one position toward the begi nning of
the line, the character at the new cursor |ocation is deleted, and al
characters followi ng the cursor are nmoved one position toward the
beginning of the Iine (to fill the vacancy left by the del eted el enent).

escape character. A character that suppresses the special neaning of one
or nore characters that follow

ESSL. Engineering and Scientific Subroutine Library.

Et hernet. A physical medi umthrough which conmputers in the same or
different clusters can conmmuni cate and share fil es.

exit value. A nuneric value that a command returns to indicate whether it
conmpl eted successfully. Sone commands return exit values that give other
i nformati on, such as whether a file exists. Shell prograns can test exit
values to control branching and |ooping. Exit values are also called

Ret urn Codes.

expression. A representation of a value. For exanple, variables and
constants appearing alone or in combination with operators.

ext ended bi nary-coded deci nmal interchange code (EBCDIC). A set of 256
ei ght-bit characters.

feature. A programm ng or hardware option, usually available at an extra
cost.

field. (1) An area in a record or panel used to contain a particular
category of data. (2) The smallest component of a record that can be
referred to by a nane.

FIFO. See first-in-first-out.

file. A collection of related data that is stored and retrieved by an
assi gned narne.

file name. The name used by a programto identify a file. See also
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| abel .
filename. |In DOS, that portion of the file nanme that precedes the
ext ensi on.
file specification (filespec). The nanme and |ocation of a file. |In DOS a

file specification consists of a drive specifier, a path name, and a file
name.

file system A collection of files and directories stored on |ogical and
physi cal devices (such as disks) and |ogically organized in a hierarchical
fashi on.

filetab. An Al X kernel paraneter establishing the maxi mum nunber of files
that can be open sinul taneously.

filter. A command that reads standard input data, nodifies the data, and
sends it to standard out put.

first-in-first-out (FIFO. A naned permanent pipe. A FIFO allows two
unrel ated processes to exchange information using a pipe connection

fixed disk. A flat, circular, non-renovable plate with a nmagnetized
surface |layer on which data can be stored by magnetic recording.

fixed-disk drive. The nmechanismused to read and wite information on
fixed disk.

fi xed-function ternminal. A termnal designed to performa particular set
of operations and that cannot be programred to perform other functions.
Contrast with programrabl e term nal

fi xed-function workstation. A workstation that is designed to performa
particul ar set of operations and that cannot be programmed to perform
ot her functions. Contrast with progranmmabl e workstati on.

flag. A nodifier that appears on a command [ine with the command nane
that defines the action of the command. Flags in the Al X Operating System
are al nost al ways preceded by a dash.

font. A famly or assortment of characters of a given size and style.

foreground. A node of program execution in which the shell waits for the
program speci fied on the command line to conplete before returning your

pronpt .
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format. (1) A defined arrangenent of such things as characters, fields,
and lines, usually used for displays, printouts, or files. (2) The
pattern which determ nes how data is recorded.

formatted di skette. A diskette on which control information for a
particul ar computer system has been witten but which may or may not
contain any data.

FORTRAN. A progranmm ng | anguage prinmarily used to express conputer
programs by arithnetic fornulas and nuneric conputations.

free list. A list of available space on each file system This is
sometimes called the free-block list.

free-block list. See free |ist.

full path nane. The nane of any directory or file expressed as a string
of directories and files beginning with the root directory.

function. A synonymfor procedure. The C |anguage treats a function as a
data type that contains executable code and returns a single value to the
calling routine.

function keys. Keys that request actions but do not display or print
characters. Included are the keys that normally produce a printed
character, but when used with the code key produce a function instead.
Compare with character key.

gateway. A functional unit that connects two conputer networKks.

generation. For sone renote systens, the translation of configuration
i nformation i nto nmachi ne | anguage.

G d. See group nunber.

global. Pertains to infornation available to nore than one program or
subrouti ne.

gl obal action. An action having general applicability, independent of the
context established by any task.

gl obal character. The special characters * and ? that can be used in a
file specification to match one or nore characters. For exanple, placing
a?inafile specification nmeans any character can be in that position.
See pattern-nmatching character.
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gl obal search. The process of having the system| ook through a docunent
for specific characters, words, or groups of characters.

gl obal variable. A synbol defined in one program nodul e but used in other
i ndependent|y assenbl ed program nodul es.

graphic character. A character that can be displayed or printed.

group nane. A nane that uniquely identifies a group of users to the
system

group nunber (G d). A unique nunber assigned to a group of related users.
The group nunmber can often be substituted in comuands that take a group
nane as an argumnent.

hardware. The equi pnent, as opposed to the progranmm ng, of a computer
system

header. Constant text that is formatted to be in the top margin of one or
nore pages.

header |abel. A special set of records on a diskette describing the
contents of the diskette.

here docunent. Data contained within a shell program or procedure (also
called inline input).

hexadecimal. Pertaining to a system of nunbers using base sixteen
hexadeci mal digits range fromO (zero) through 9 (nine) and A (ten)
through F (fifteen).

hi erarchical tree structure. The organization of files on AlX, simlar to
tree-structured directories, with each file like a snmall branch of a

| arger branch that represents the file's parent directory. A directory
can al so be contained in another higher level directory, with the parent
of all directories represented by the tree's root (root or root

directory).

hi ghlight. To enphasize an area on the display by any of several methods,
such as brightening the area or reversing the color of characters within
t he area.

history. A C-shell nechanismthat |ists previously executed conmmands.
These conmands can be re-executed with the | command.

history file. A file containing a |og of systemactions and operator
responses.
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hog factor. |In systemaccounting, an analysis of how many tinmes each
command was run, how much processor time and nenory it used, and how
i ntensive that use was.

hone directory. The directory a user accesses when he logs in. Here he
may create and delete files and directories to organize his work. Synonym
for login directory.

hone site. The conputer that stores the nodifiable copy of a user's hone
directory. This is the cluster site with the primary copy of his home
directory if it is replicated. A user typically logs in to the computer
that is his home site.

I/Q See input/output.

| D I dentification.

| DAW I ndirect Addressing Word.

| EEE. Institute of Electrical and El ectronics Engineers.

| F expressions. Expressions within a procedure, used to test for a
condi tion.

i ndirect block. A block containing pointers to other blocks. Indirect
bl ocks can be single-indirect, double-indirect, or triple-indirect.

INed. A full screen editor that al so features w ndows.

i nformati onal nmessage. A nessage providing information to the operator
that does not require a response.

initial programload (IPL). The process of |oading the system prograns
and preparing the systemto run jobs. See initialize, bootstrap.

initialize. To set counters, sw tches, addresses, or contents of storage
to zero or other starting values at the beginning of, or at prescribed
points in, the operation of a conputer routine.

inline input. See here docunent.

i node. The internal structure for managing files in the system |nodes
contain all of the information pertaining to the node, type, owner, and
| ocation of a file. A table of inodes is stored near the beginning of a
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file system

i -nunber. A nunber specifying a particular inode on a file system

i nodetab. An Al X kernel parameter that establishes a table in nenory for
storing copies of inodes for all active files.

input. Data to be processed.

i nput device. Physical devices used to provide data to a conputer.

input file. A file opened by a programso that the programcan read from
that file.

input list. A list of variables to which values are assigned frominput
dat a.

input redirection. The specification of an input source other than the
standard one.

input-output file. A file opened for input and output use.

i nput - out put devi ce nunber. A value assigned to a device driver by the
guest operating systemor to the virtual device by the virtual resource
manager. This nunber uniquely identifies the device regardl ess of whether
it is real or virtual

i nput/output (1/0Q. Pertaining to either input, output, or both between a
computer and a devi ce.

intelligent termnal. See progranmmmable termna

intelligent workstation. See progranmabl e workstation

interactive processing. A processing nethod in which each system user
action causes response fromthe programor the system Contrast with
bat ch processing.

interface. A shared boundary between two or nore entities. An interface
m ght be a hardware conponent to link two devices together or it m ght be
a portion of storage or registers accessed by two or nore comnputer
prograns.

interl eave factor. Specification of the ratio between contiguous physi cal
bl ocks (on a fixed-disk) and |l ogically contiguous blocks (as in a file).
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interrupt. (1) To tenporarily stop a process. (2) In data conmunication,
to take an action at a receiving station that causes the sending station
to end a transm ssion. (3) A signal sent by an I/O device to the
processor when an error has occurred or when assistance is needed to
complete I/O. An interrupt usually suspends execution of the currently
executing program

interrupt character. A key sequence (Alt-Pause on sone systens) typed in
to cancel a foreground process.

IPL. Initial Program Load.

job. (1) Aunit of work to be done by a system (2) One or nore related
procedures or progranms grouped into a procedure.

job control. A feature that lets the system accept your commands to stop
and start processes (jobs) and nove them between background and
foreground. The conmmands ps and jobs report the status of jobs, (each of
whi ch is assigned a Process ldentification Nunber or PIDto showits
process status), and the kill command can be used to stop them

job nunber. A nunber assigned to a background process when it is started.
The job nunber is displayed when the process is started and when the jobs

or ps command is invoked. It can also be used to kill the process.
j ob queue. A list, on disk, of jobs waiting to be processed by the
system

justify. To print a docunment with even right and [eft margins.

kbuffers. An Al X kernel paraneter establishing the nunber of buffers that
can be used by the kernel

K-byte (Kb). See kil obyte.

kernel . The menory-resident nucleus of the Al X Operating System

contai ning functi ons needed i medi ately and frequently. The kerne
supervi ses the input and output, manages and controls the hardware, and
schedul es the user processes for execution.

kernel paraneters. Variables that specify how the kernel allocates
certain systemresources.

key pad. A physical grouping of keys on a keyboard (for exanple, nuneric
key pad, and cursor key pad).
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keyboard. An input device consisting of various keys allow ng the user to
i nput data, control cursor and pointer |ocations, and to control the
di al og between the user and the display station

keyl ock feature. A security feature in which a |ock and key can be used
to restrict the use of the display station.

keyword. One of the predefined words of a programm ng | anguage; a
reserved word.

keyword argunent. One type of variable assignment that can be nade on the
conmand | i ne.

kill. An Al X Operating System command that stops a process.

kill character. The character that is used to delete a |line of characters
entered after the user's pronpt.

kil obyte. 1024 bytes.

kprocs. An Al X kernel paraneter establishing the maxi mum nunber of
processes that the kernel can run sinmultaneously.

| abel. (1) The name in the disk or diskette volune table of contents that
identifies a file. See also file name. (2) The field of an instruction
that assigns a synbolic nane to the location at which the instruction

begi ns, or such a synbolic nane.

LAN. Local Area NetworKk.

left margin. The area on a page between the |eft paper edge and the
| eft nost character position on the page.

left-adjust. The process of aligning lines of text at the left margin or
at a tab setting such that the leftnost character in the line or file is
in the leftnost position. Contrast with right-adjust.

library. A collection of functions, subroutines, or other data.

i censed program (LP). Software prograns that remain the property of the
manuf acturer, for which custoners pay a |license fee

line editor. An editor that nodifies the contents of a file one line at a
tine.
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|inefeed. An ASCII character that causes an output device to nmove forward
one line.

|ink. A connection between an i node and one or nore file nanes associ at ed
with it. Synonymfor UNI X |link or hard I|ink.

literal. A synbol or a quantity in a source programthat is itself data,
rather than a reference to data.

|oad. (1) To nove data or prograns into storage. (2) To place a diskette
into a diskette drive, or a nmagazine into a diskette nagazi ne dri ve.
(3) To insert paper into a printer.

| oader. A programthat reads run files into main storage, thus preparing
them for execution.

|ocal. Pertaining to a device directly connected to your system w thout
the use of a comunication line. Contrast with renote.

<LOCAL> alias. The <LOCAL> alias can translate into different strings on
different cluster sites for different processes. Wen <LOCAL> is the
first conmponent of the destination name for a synbolic link, it is
replaced with its alias string, normally / machi nenane.

| ocal area network (LAN). A physical nediumthat allows conputers in the
sanme or different clusters to communicate and share files. FEthernet and
Token-Ring are two exanples of a LAN.

|ocal cluster site. The site on a cluster that the user is |logged in to.
The term|ocal normally refers to a TCF cluster site.

<LOCAL> file system The part of the root file system hierarchy
conmprising systemdirectories and files (such as the /etc/nmotd "nmessage of
the day" file) defined uniquely on a particular conputer in the cluster
These files are not replicated. The nane of the <LOCAL> file system
appears in response to the site-l1 command.

| ocation transparency. Allows an object to change |ocation w thout the
user's or program's knowl edge if that location is not part of the object's
nane. For exanple, /u/joel/glossary nmay have been a file on eyore |ast
week, but it is a file on pooh this week. Joe does not need to know that
the file was on either eyore or pooh. |If, however, Joe wants to find out
where the site is | ocated, he nay invoke the where command.

log. To record; for exanple, to log all messages on the system printer
Alist of this type is called a |og, such as an error | og.
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log in. To begin a session at a display station.

log off. See |og out.

log on. See log in.

log out. To end a session at a display station.

| ogi cal device. A file for conducting input or output with a physical
devi ce.

login directory. See hone directory.

| ogin shell. The program or command interpreter, started for a user at
log in.

login user ID. The ID the user uses to log in. The systemuses this ID
to trace all user actions to their source.

| oop. A sequence of instructions perfornmed repeatedly until an ending
condition is reached.

LP. See |icensed program

macro. A set of statenents defining the nanme of, format of, and
conditions for generating a sequence of assenbler statements froma single
source statenent.

mai | box. An area designated for storage of mail nessages directed to a
specific system user.

mai n storage. The part of the processing unit where prograns are run

mai nt enance system A special version of the Al X Operating System which
is |loaded fromdi skette and used to perform system nmanagenent tasks.

maj or device nunber. A systemidentification nunber for each device or
type of device.

mapped files. Files on the fixed-disk that are accessed as if they are in
menory.

mask. A pattern of characters that controls the keeping, deleting, or
testing of portions of another pattern of characters.
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matrix. An array arranged in rows and col ums.

maxprocs. An Al X kernel paraneter establishing the maxi mum nunber of
processes that can be run sinultaneously by a user.

MBCS. multibyte character set

M byte (M). Megabyte (1,048,576 bytes).

menory. Storage on electronic chips. Exanples of nenory are random access
menory, read only nmenory, or registers. See storage.

menu. A displayed list of itenms fromwhich an operator can meke a
sel ecti on.

message. (1) A response fromthe systemto informthe operator of a
condi ti on which may affect further processing of a current program

(2) Information sent fromone user in a nulti-user operating systemto
anot her.

mnidisk. A logical division of a fixed disk.

nm nor device nunmber. A nunber used to specify various types of
i nforrmati on about a particul ar device, for exanple, to distinguish anong
several printers of the sane type.

nmode word. An inode field that describes the type and state of the inode.

nodem  See nodul at or - denodul at or .

nodul ati on. Changing the frequency or size of one signal by using the
frequency or size of another signal.

nodul at or - denodul at or (nodem). A device that converts data fromthe
computer to a signal that can be transmtted on a conmunication |ine, and
converts the signal received to data for the conputer.

module. (1) A discrete programm ng unit that usually perfornms a specific
task or set of tasks. Moddules are subroutines and calling prograns that
are assenbl ed separately, then |inked to make a conplete program (2) See
| oad nodul e.

mount. To meke a file system accessible.
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nmount point. Any directory which has a file systemnounted to it.

mount ab. An Al X kernel paraneter establishing the maxi rum nunber of file
systens that can be nmounted sinultaneously.

mul ti byte character set (MBCS). A nethod of encoding a set of witten
synbols so that the coded set is |arge enough to enconpass all of the
world's witten | anguages. The MBCS system handl es character sets which
range in encoding size fromone to four bytes.

mul ti progranm ng. The processing of two or nore prograns at the sane tine
on the sane | ogical system

mul tivolume file. A diskette file occupying nore than one diskette.

mul ti-user environnment. A conputer systemthat provides termnals and
keyboards for nore than one user at the sane tine.

WS. Miltiple Virtual Storage.

nest. To incorporate a structure or structures of sone kind into a
structure of the sane kind. For exanple, to nest one |oop (the nested

| oop) within another |oop (the nesting loop); to nest one subroutine (the
nested subroutine) w thin another subroutine (the nesting subroutine).

network. A collection of conputers that can comuni cate with each other
A network can consist of several interconnected conmputers or one conputer
with a nunber of rempte terminals connected to it. Any of a variety of
conmuni cati on nedia can be used, such as RS-232, Ethernet, Token-Ri ng, or
PC Net .

Network File System (NFS). A licensed programthat allows you to share
files with other conputers in one or nmore networks that have a variety of
machi ne types and operating systenms. You can nount file systens | ocated
on network servers and use renote files as if they were on your

wor kstations by creating file trees that are independent of the file
systens.

newline character. A control character that causes the print or display
position to nove to the first position on the next |ine.

node. An individual elenment of a full pathname. Nodes are separated by
sl ashes (/).

nul | . Having no val ue, containing not hing.
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nul |l character (NUL). The character hex 00, used to represent the absence
of a printed or displayed character.

nunmeric. Pertaining to any of the digits O through 9.

obj ect code. Machi ne-executable instructions, usually generated by a
conpiler fromsource code witten in a higher level |anguage. It consists
of directly executabl e machine code. For prograns that nust be |inked,

obj ect code consists of rel ocatabl e machi ne code.

octal. A base eight nunbering system

OCO  (pject Code Only.

online. Being controlled directly by, or comunicating directly with, the
computer, or both.

open. To nmake a file available to a program for processing.

operating system Software that controls the running of prograns; in
addition, an operating system may provi de services such as resource
al | ocation, scheduling, input/output control, and data nanagenent.

operation. A specific action (such as nove, add, multiply, |oad) that the
comput er performs when requested.

operator. A synbol representing an operation to be done.

output. The result of processing data.

out put devices. Physical devices used by a conputer to present data to a
user.

output file. A file that is opened by a programso that the program can
wite to that file.

out put redirection. The specification of an output destination other than
t he standard one.

overflow condition. A condition that occurs when part of the output of an
operati on exceeds the capacity of the intended storage unit.

override. (1) A parameter or value that replaces a previous paraneter or
value. (2) To replace a paraneter or val ue.
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overwite. To wite output into a storage or file space that is already
occupi ed by data.

owner. The user who has the highest |evel of access authority to a data
obj ect or action, as defined by the object or action.

pad. To fill unused positions in a field with dumy data, usually zeros
or bl anks.

page. A block of instructions, data, or both.

page space. The area on a fixed disk that tenporarily stores instructions
or data currently being run. See also ninidisk.

pagi nati on. The process of adjusting text to fit within nmargins and/or
page boundari es.

pagi ng. The action of transferring instructions, data, or both between
real storage and external page storage.

PANI C. An error nessage generated by the kernel indicating that an error
has occurred which is sufficiently severe to prohibit kernel recovery.

paral |l el processing. The condition in which nultiple tasks are being
perforned sinmultaneously within the sane activity.

paraneter. Information that the user supplies to a command or function.

parent. Pertaining to a secured resource, either a file or library, whose
user list is shared with one or nore other files or libraries. Contrast
with child.

parent directory. The directory one |evel above the current directory.

partition. See mnidisk.

Pascal . A high-level, general purpose progranm ng | anguage, related to
ALGOL. Programs witten in Pascal are block structured and consi st of

i ndependent routines. They can run on different conputers with little or
no nodification.

password. A string of characters that, when entered along with a user
identification, allows an operator to login to the system
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password security. A program product option that hel ps prevent the
unaut hori zed use of a display station by checking the password entered by
each operator at log in.

path name. The sequential |ist of directory name(s) that identify the

| ocation of a particular directory, and directory nanme(s) and file nane
that identify the location of a particular file in the file hierarchy.

The path nanme is displayed in response to the pwd (print working
directory) command (the ~, or tilde, may appear if you're in your home
directory). Each file has a full path nanme, beginning with / (the root
directory) and ending with the file's nane. The file's relative path nane
does not begin with /.

pattern-matching character. Special characters such as * or ? that can be
used in search patterns. They are sonetinmes used in a file specification
to match one or nore characters. For exanple, placing a ? in a file
specification nmeans any character can be in that position.
Pattern-matching characters are also called wldcards.

PC. Personal Computer

perni ssion code. A three-digit octal code, or a nine-letter alphabetic
code, indicating the access perm ssions. The access perm ssions are read,
wite, and execute.

pernmission field. One of the three-character fields within the
perm ssions colum of a directory listing indicating the read, wite, and
run perm ssions for the file or directory owner, group, and all others.

phase. One of several stages of file system checking and repair perforned
by the fsck command.

physi cal device. See device.

physical file. An indexed file containing data for which one or nore
alternative i ndexes have been created.

physical record. (1) A group of records recorded or processed as a unit.
Same as block. (2) Awunit of data noved into or out of the conputer.

PID. See process |ID

pipe. To direct the data so that the output from one process becones the
i nput to another process.

pi peline. A direct, one-way connection between two or nore processes.
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pitch. Awunit of width of typewiter type, based on the nunber of tines a
letter can be set in a linear inch. For example, 10-pitch type has 10
characters per inch

pl aten. The support nechanismfor paper on a printer, commonly
cylindrical, against which printing nechanisns strike to produce an
i mpression.

pointer. (1) A logical connection between physical blocks. (2) Alink to
sonmething el se. (3) An address.

port. (1) To nmake the progranm ng changes necessary to allow a program
that runs on one type of computer to run on another type of conputer

(2) A part of the systemunit or renpote controller to which cables for
di splay stations and printers are attached.

position. The location of a character in a series, as in a record, a
di spl ayed nessage, or a conputer printout.

positional paraneter. A shell facility for assigning values fromthe
command line to variables in a program

PCSI X. Portable Operating System for Conputer Environments.

preprocessor. (1) A functional unit that effects preparatory conputation
or organi zation. (2) A programthat exam nes the source programfor
preprocessor statenments which are then executed, resulting in the
alteration of the source program

primary copy. Each replicated file systemhas a copy designated as the

pri mary copy, Which is the copy that nay be nodified. It resides on the
primary site and its purpose is to guarantee that file updates are kept

consi stent.

primary site. The cluster site that naintains the primary copy of a
replicated file system

print queue. A file containing a list of the nanes of files waiting to be
print ed.

printout. Information fromthe conputer produced by a printer.

priority. The relative ranking of itens. For exanple, a job w th high
priority in the job queue will be run before one with medi umor | ow
priority.

priority nunber. A nunber that establishes the relative priority of
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printer requests.

privileged user. The account with superuser authority.

probl em deternmi nation. The process of identifying why the systemis not
working. Often this process identifies prograns, equipnent, data
conmuni cation facilities, or user errors as the source of the problem

probl em det erm nati on procedure. A prescribed sequence of steps ainmed at
recovery from or circunvention of, problemconditions.

procedure. See shell procedure.

process. A program now running. A foreground process executes as soon as
you type in the command |ine and conpl etes before returning the system
pronpt to accept your next command. You can start one or nore background
processes to run independently while you type in a separate conmand for
anot her process to run in the foreground.

process accounting. An analysis of the use each process nakes of the
processing unit, nenory, and I/O resources.

process ID (PID). A unique nunber assigned to a process that is running.

process transparency. The ability to execute and control tasks on any
site in the cluster, regardl ess of where the user is logged in (to find
out where that is, type the site comand). The sane systemcalls and
commands are used, no matter where the process is |ocated. For exanple, a
renote job is stopped the same way that a |local job is stopped.

profile. (1) Afile containing custom zed settings for a system or user
(2) Data describing the significant features of a user, program or
devi ce.

program A set of instructions for the conputer to interpret and execute.

programmable ternminal. A user termnal that has conputational capability
and that can be progranmmed to perform user-determ ned functions. Contrast
with fixed-function term nal

progranmmabl e workstation. A workstation that has conputational capability
and that can be progranmmed to perform user-determ ned functions. Contrast
with fixed-function term nal

programtenporary fix (PTF). A tenporary solution or by-pass of a problem
di agnosed by IBMas resulting froma defect in a current unaltered rel ease
of the program
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pronpt. A displayed request for information or operator action.

propagation tinme. The time necessary for a signal to travel from one
poi nt on a comunication |ine to another.

protocol. In data comunication, the rules for transferring data.

protocol procedure. A process that inplenments a function for a device
manager. For exanple, a virtual term nal nanager may use a protoco
procedure to interpret the nmeaning of keystrokes.

PR/ SM  Process Resource/ Syst em Manager .

gdaenon. The daenon process that maintains a |ist of outstanding jobs and
sends themto the specified device at the appropriate tine.

queue. A line or list forned by itens waiting to be processed.

queued nessage. A nessage fromthe systemthat is added to a |ist of
nmessages stored in a file for viewing by the user at a later tine. This
is in contrast to a nessage that is sent directly to the screen for the
user to see imediately.

quit. A key, command, or action that tells the systemto return to a
previous state or stop a process.

quote. To mask the special nmeaning of certain characters; to cause them
to be taken literally.

radi x. The positive integer by which the weight of the digit place is
multiplied to obtain the weight of the digit place with the next higher
wei ght; for exanple, in the decimal nuneration table, the radix of each
digit place is 10, in a binquinary code the radix of each fives position
is 2.

random access. An access nmode in which records can be read from witten
to, or renoved froma file in any order

ratfor. Rat i onal FORTRAN

read-only. Pertaining to file systemnounting, a condition that allows
data to be read, but not nodified.

real storage. The mmin storage in a virtual storage nachine.
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recovery procedure. (1) An action performed by the operator when an error
nmessage appears on the display screen. Usually, this action permts the
programto continue or permts the operator to run the next job. (2) The
met hod of returning the systemto the point where a major systemerror
occurred and running the recent critical jobs again.

redirect. To divert data froma process to a file or device to which it
woul d not normally go.

reference count. In an inode, a record of the total nunber of directory
entries that refer to the inode.

rel ati onal expression. A |logical statenment describing the relationship
(such as greater than or equal) of two arithnetic expressions or data
itens.

rel ati onal operator. The reserved words or synbols used to express a
rel ational condition or a relational expression

rel ati ve address. An address specified relative to the address of a
synmbol. When a programis relocated, the addresses thenselves wll
change, but the specification of relative addresses renmains the sane.

rel ative addressing. A neans of addressing instructions and data areas by
designating their locations relative to sone synbol .

relative path nane. The nane of a directory or file expressed as a
sequence of directories followed by a file nane, beginning fromthe
current directory.

renote. Pertaining to a systemor device that is connected to your system
t hrough a comunication line. Contrast with |ocal

renote cluster site. A site on the cluster that the user is not |ogged in
to. The termrenote normally refers to a TCF cluster site.

replicated root file system The replicated root file systemis a file
systemw th key common files and directories for basic system operation

Al nost all systembinaries, prograns and libraries are in the replicated
root file system Oher user and systemfile systens (like the local file
systen) are mounted on top of directories in the replicated root file
system

reserved character. A character or synbol that has a speci al
(non-literal) neaning unless quoted.
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reserved word. A word that is defined in a progranm ng | anguage for a
speci al purpose, and that nust not appear as a user-declared identifier.

reset. To return a device or circuit to a clear state.

restore. To return to an original value or inmage. For exanple, to
restore a library fromdiskette

right adjust. The process of aligning lines of text at the right margin
or tab setting such that the rightnost character in the line or fileis in
the rightnost position

right justify. See right align.

right margin. The area on a page between the |ast text character and the
ri ght upper edge.

right-adjust. To place or nove an entry in a field so that the rightnost
character of the field is in the rightnost position. Contrast with
| ef t-adj ust.

root. (1) Another name sonetines used for superuser. (2) The main file
systemto which others are appended.

root directory. The top level of a tree-structured directory system

routine. A set of statements in a program causing the systemto perform
an operation or a series of related operations.

RSCS. Renpte Spooling Commruni cations Subsystem

RTM Real Time Mnitor.

run. To cause a program utility, or other nmachine function to be
perf or ned.

run-time environment. A collection of subroutines and shell variables
that provide comonly used functions and information for system
component s.

SCCS. Source Code Control System

scratch file. A file, usually used as a work file, that exists until the
programthat uses it ends.
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screen. See display screen.

scroll. To nove information vertically or horizontally to bring into view
information that is outside the display screen boundaries.

secondary copy. A read-only copy of the primary copy of a replicated file
system Files in the secondary copy are automatically nodified or deleted
when the corresponding file in the primary copy is nodified or del eted.
New files added to the primary copy will be automatically added to the
secondary copy only if the appropriate fstore value has been set.

sector. (1) An area on a disk track or a diskette track reserved to
record information. (2) The smallest anmount of information that can be
witten to or read froma disk or diskette during a single read or wite
oper ati on.

security. The protection of data, system operations, and devices from
accidental or intentional ruin, damage, or exposure.

segment. A contiguous area of virtual storage allocated to a job or
systemtask. A program segnment can be run by itself, even if the whole
programis not in main storage.

semantic transparency. Allow the same conmand to function identically
fromall cluster sites. It provides, for exanple, for the grep command to
have the same options and give the same results no natter where it is

i nvoked.

semaphore. An indicator used to control access to a file: for exanple, in
a multi-user application, a flag that prevents sinultaneous access to a
file.

separator. A character used to separate parts of a command or file.

sequential access. An access nmethod in which records are read from
witten to, or renoved froma file based on the |ogical order of the
records in the file.

server. A programthat handl es protocol, queuing, routing, and other
tasks necessary for data transfer between devices in a computer system

session. The period of tine during which programs or devices can
comuni cate with each ot her

session records. In the accounting system a record of tinme connected and
Iine usage for connected display stations, produced fromlog in and | og
out records.
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set flags. Flags that can be put into effect with the shell set command.

shadow page table. A table that naps real storage allocations
(first-level storage) to a virtual machine's virtual storage (third-Ievel
storage) for use by the real machine in its pagi ng options.

shared printer. A printer that is used by nore than one work station.

shell. See shell program

shell options. The shell provides two different types of options. Set
options are put into effect with the set command and alter the way the
shell runs. Command |ine options are entered on the command |ine (but not
with the set conmand) and alter the way the shell starts.

shel | procedure. A series of commands conbined in a file that carry out a
particular function when the file is run or when the file is specified as
an argunent to the sh conmand. Shell procedures are frequently called
shel | scripts.

shell program A programthat accepts and interprets commands for the
operating system (there is an Al X shell programand a DOS shell program

shel|l pronpt. The character string on the command |ine indicating the
system can accept a conmand (typically the $ character).

shell script. See shell procedure.

shel|l variables. Facilities of the shell programfor assigning variable
val ues to nanes.

size field. In an inode, a field that indicates the size, in bytes, of
the file associated with the inode.

SNOBOL. A programm ng | anguage designed for string processing and pattern
mat chi ng.

sof tware. Prograns.

sort. To rearrange sone or all of a group of itens based upon the
contents or characteristics of those itens.

source diskette. The diskette containing data to be copi ed, conpared,
restored, or backed up
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source program A set of instructions witten in a progranm ng |anguage,
that nust be translated to machi ne | anguage and conpil ed before the
program can be run.

special character. A character other than an al phabetic or nuneric
character. For example, *, +, and %are special characters.

special file. Special files are used in the Al X systemto provide an
interface to input/output devices. There is at |east one special file for
each device connected to the conputer. Contrast with directory and file.
See al so bl ock special file and character special file.

spool file. (1) Adisk file containing output that has been saved for
later printing. (2) Afile used in transmtting data anong devi ces.

SRM  System Resource Mnager

st andal one shell. A limted version of the shell program used for system
mai nt enance.

st andal one work station. A work station that can be used to preformtasks
i ndependent of (w thout being connected to) other resources such as
servers or host systens.

standard error. The place where many prograns place error nessages.

standard input. The primary source of data going into a comuand.
Standard i nput comes fromthe keyboard unless redirection or piping is
used, in which case standard input can be froma file or the output from
anot her conmand.

standard output. The primary destination of data comi ng froma conmand.
Standard output goes to the display unless redirection or piping is used,
in which case standard output can be to a file or another commuand.

stanza. A group of lines in a file that together have a common function
Stanzas are usual ly separated by blank |ines, and each stanza has a nane.

statement. An instruction in a program or procedure.

status. (1) The current condition or state of a program or device. For
exanpl e, the status of a printer. (2) The condition of the hardware or
software, usually represented in a status code

storage. (1) The location of saved information. (2) In contrast to
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menory, the saving of information on physical devices such as disk or
tape. See nenory.

storage device. A device for storing and/or retrieving data.

string. A series of characters to be taken literally by the system A
string may be specified for a context search, for instance, or for globa
substitutions.

su. (1) An Al X command that runs a shell and allows you to operate there
with the privileges of the specified user (by default root). (2) See
super user.

subdirectory. A directory contained within another directory in the file
system hi erarchy.

subprogram A program invoked by another program such as a subshell

subroutine. (1) A sequenced set of statenents that nmay be used in one or
nore conputer prograns and at one or nore points in a conputer program
(2) Aroutine that can be part of another routine.

subscript. An integer or variable whose value refers to a particular
element in a table or an array.

subshell. An instance of the shell programstarted from an existing shel
program

substitution. A procedure used by a text editor like ed or vi to replace
one specified string of characters with another. |If a global substitution
is made, all occurrences of the specified text pattern are replaced with

t he new one.

substring. A part of a character string.

subsystem A secondary or subordinate system usually capabl e of
operating independently of, or synchronously with, a controlling system

super bl ock. The nost critical part of the file system containing
i nformati on about every allocation or deallocation of a block in the file
system

superuser. (1) Super user authority. (2) Root perm ssions.

supervisor. The part of the Al X/ 370 Operating System control program that
coordi nates the use of resources and maintains the flow of processing unit
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operati ons.

synchronous. Cccurring in a regular or predictable sequence.

synchronous transm ssion. |n data comunication, a nethod of transni ssion
in which the sending and receiving of characters is controlled by timng
signals. Contrast with asynchronous transm ssion.

system The conputer and its associ ated devices and prograns.

superuser. The user who can operate without the restrictions designed to
prevent data | oss or danmage to the system (User ID 0). Al so known as
superuser O su.

superuser authority. The unrestricted ability to access and nodify any
part of the operating system associated with the user who manages the
system The authority obtai ned when one logs in as root.

synbolic link. Type of file that contains the path nane to another file
as a directory; it functions as a pointer to the other file or directory.
See | i nk.

system adninistrator. The person at a conputer installation who designs,
controls, and manages the use of the conputer system

systemcall. A request by an active process for a service by the system
ker nel .

system cust om zation. A process of specifying the devices, prograns, and
users for a particular data processing system

system date. The date assigned by the systemuser during setup and
mai nt ai ned by the system

system dunp. A copy of nenory fromall active prograns (and their
associ ated data) whenever an error stops the system Contrast with task

dunp.

syst em managenment. The tasks involved in maintaining the systemin good
wor ki ng order and nodi fying the systemto neet changi ng requirements.

system parameters. See kernel paraneters.

systemprimary site. The machine (cluster site) designated to hold the
primary copy of the replicated root file system VWen files are changed
inthe replicated root file system the primary site for the cluster nust
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be avail abl e.

systemprofile. A file containing the default values used in system
operati ons.

systemreplicated file system One that contains files and directories
accessed by many users regardl ess of the users' specific applications.
These systemfiles, prograns and directories are replicated on different
sites in a cluster.

systemunit. The part of the systemthat contains the processing unit,
the disk drives, and the diskette drives.

system user. A person, process, or other resource that uses the
facilities of a conmputer system

systens network architecture (SNA). A set of rules for controlling the
transfer of information in a data communi cation networKk.

target diskette. The diskette to be used to receive data froma source
di skette.

task. A basic unit of work to be perfornmed. Exanples are a user task, a
server task, and a processor task.

task dunp. A copy of nmenory froma programthat failed (and its
associ ated data). Contrast with system dunp.

Transparent Conputing Facility (TCF). A facility that automatically
allows for data, process, nane, |ocation and semantic transparency.
Process transparency is the ability to execute and control tasks on any
cluster site, no matter where the user programis currently executing. A
TCF LPP is required to obtain support.

TCF cluster. A group of conputers operating under the Al X Operating
System and using the Transparent Computing Facility (TCF).

TCP/IP. Transm ssion Control Protocol/Internet Protocol

terminal. An input/output device containing a keyboard and either a
di spl ay device or a printer. Terminals usually are connected to a
computer and allow a person to interact with the conputer.

text. A type of data consisting of a set of linguistic characters (for
exanpl e, al phabet, numbers, and synbols) and formatting controls.
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text application. A programdefined for the purpose of processing text
data (for exanple, menos, reports, and letters).

text editing program See editor and text application.

texttab. A kernel paraneter establishing the size of the text table, in
menory, that contains one entry each active, shared programtext segnent.

Token-Ring network. A network that uses a ring topology, in which tokens
are passed in the circuit fromnode to node. A node ready to send can
capture the token and insert data for transm ssion

trace. To record data that provides a history of events occurring in the
system

trace table. A storage area into which a record of the perfornmance of
computer programinstructions is stored.

track. A circular path on the surface of a fixed disk, diskette, magnetic
tape, or CD ROM on which information is magnetically recorded and from
whi ch recorded information is read.

transfer. To nove data fromone location to another in a conmputer system
or between two or nore systens.

transmi ssion control characters. |n data conmmunication, special
characters that are included in a nmessage to control conmmunication over a
data link. For example, the sending station and the receiving station use
transm ssion control characters to exchange information; the receiving
station uses transm ssion control characters to indicate errors in data it
receives.

transparency. The obscuring of nachine boundaries in a distributed
system The Al X/ 370 system supports several kinds of transparency,
i ncludi ng nane, |ocation, semantic, data, and process transparency.

trap. An unprogrammed, hardware-initiated junp to a specific address.
Cccurs as a result of an error or certain other conditions.

tree-structured directories. A nethod for connecting directories such
that each directory is listed in another directory except for the root
directory, which is at the top of the tree.

truncate. To shorten a field or statenent to a specified |ength.

TTY. Designates a terminal. On a systemw th nore than one termnal, the
TTY field of the process status displayed by the ps command indicates
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which term nal started the process.

typematic key. A key that repeats its function nmultiple tinmes when held
down.

typestyle. Characters of a given size, style and design

U d. See user nunber.

UNI X link. A nechanismthat lets you use the |n command to assign nore
than one name to a file. Both the new nane and the file being linked to
must be in the sanme file system A file is deleted when all the UN X
links (including the first |ink--the original nane) have been renoved.
Synonym for hard |ink

update. An inprovenent for sone part of the system

user. The nane associ ated with an account.

user account. See account.

user ID. See user nunber.

user list. A list, containing the user identification and access |evels,
of all operators who are allowed to use a specified file or library.

user name. A nane that uniquely identifies a user to the system

user nunmber (Uid). A unique nunber identifying an operator to the system
This string of characters limts the functions and information the
operator is allowed to use. The U d can often be substituted in comrands
that take a user's nane as an argunent.

user profile. A file containing a description of user characteristics and
defaults (for exanple, printer assignnent, formats, group ID) to be
conveyed to the systemwhile the user is signed on

user-replicated file system A file systemcontaining files and
directories accessed only by specific users or for particular
applications. These user files and directories are replicated on
different sites in a cluster.

utility. A service; in programmng, a programthat perforns a conmon
service function.
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V=F. Virtual =Fi xed node.

V=R. Virtual =Real nvode.

Vv=V. Virtual =Virtual node.

valid. (1) Allowed. (2) True, in conformng to an appropriate standard
or authority.

value. (1) In Usability Services, information selected or typed into a
pop-up. (2) A set of characters or a quantity associated with a paraneter
or nane. (3) In programm ng, the contents of a storage |ocation.

variable. A nane used to represent a data item whose val ue can change
while the programis running. Contrast with constant.

VCTC. Virtual Channel -t o-Channel.

verify. To confirmthe correctness of somnething.

version. Information in addition to an object's nane that identifies
different nodification | evels of the sanme |ogical object.

vi. A full screen editor.

virtual device. A device that appears to the user as a separate entity
but is actually a shared portion of a real device. For exanple, several
virtual term nals may exist sinultaneously, but only one is active at any
gi ven tine.

virtual machine (VM. A functional sinmulation of a conputer and its
rel ated devi ces.

VM HPO.  Virtual Machine H gh Performance Option.

VM HPO PMA. Virtual Machine H gh Performance Option Preferred Machine
Assi st .

VM SP. Virtual Machi ne/ System Product.

VM XA. Virtual Machi ne/ Ext ended Architecture.

VM XA SP. Virtual Machi ne/ Extended Architecture System Product.

| Copyright IBM Corp. 1989, 1991
GLOSSARY - 40



AIX/370 Planning Guide
Glossary

virtual storage. Addressable space that appears to be real storage. From
virtual storage, instructions and data are napped into real storage
| ocati ons.

virtual termnal. Any of several |ogical equivalents of a display station
avail abl e at a single physical display station.

Volune ID (Vol ID). A series of characters recorded on the diskette used
to identify the diskette to the user and to the system

VTAM Virtual Tel ecommuni cati ons Access Met hod.

wi | dcard. See pattern-matching characters.

word. A contiguous series of 32 bits (4 bytes) in storage, addressable as
a unit. The address of the first byte of a word is evenly divisible by
four.

work file. A file used for tenporary storage of data being processed.

wor kstation. A device at which an individual may transmt information to,
or receive information from a conputer for the purpose of performng a
task, for exanple, a display station or printer. See progranmabl e work
station and dependent work station.

working directory. See current directory.

wrap around. Mvenent of the point of reference in a file fromthe end of
one line to the beginning of the next, or fromone end of a file to the
ot her.

XA. Ext ended Architecture.
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Speci al Characters
/[ (root) mnidisk 4.3.4 6.3.2.1
/ai x370 4.3.8
/aix370 minidisk 4.3.4 6.3.2.1
[aix370/tnmp mnidisk 4.3.4 6.3.2.1
/bin directory 4.3.6
/ bin/awk program 4. 3. 10
/dev 4.3.7
/dev/dunp 4.3.7
/dev/dump facility 4.3.12
/[dev/dump file 4.3.14
/dev/swap facility 4.3.13
/dev/swap file 4.3.14
/etc/sitegroup 3.6.3.1
[tmp 4.3.7
fu 4.3.7
/umnidisk 4.3.4 6.3.2.1
funix file 4.3.14
{usr/| pp/ <conponent >/l pp. hist file 13.4.2
&SYSECT 9.5.4
&SYSLI ST 9.5.4
&SYSNDX 9.5.4
<< (left shift operator) 9.4.2
>> (right shift operator) 9.4.2
Nuneri cs
3088 connection 2.4.1.1
8232 channel station 2.4.5.1
9370 processor, integrated LAN adapter 2.4.5.2
A
accounti ng
acct/* command 11.7.1
custom ze 8.3.3
i nformation, recording 11.5
systemactivities 11.6
acct/* command 11.7.1
activity package, TCF cluster 11.5
ACTR 9.5.2
addresses, default device C 1
adduser conmand 3.6.3 3.6.3.1
Al X Access for DOS Users
connecting with Al X/ 370 3.3.7.1
connecting workstations to Al X/ 370 3.3.7.2
description of 2.4.6.3
DOS workstations and 2.6.2
progranmabl e workstation and 3.3.7
vi editor 2.4.6.3
Al X mnidisk 4.3.1
Al X m nidisk, definition of 6.3.2
Al X PS/ 2
coredunps 11.10
DCS server and 2.4.6.3
nodel nunbers 2.4.6.3
VS Pascal 10. 3.3
Al X PS/ 2 preprocessor synbol (i386) 9.4.13
Al X/ 370
Accounting System 11.5
Activity Package 11.5
advant age of refresh release 13.3.1
Al X Access for DOS User's connection 3.3.7.1 3.3.7.2
and UNI X System V functions 9.3
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assenbl er restrictions 9.5
aut omat e operati on procedures 11.4
backing up data 4.4.1
backup, plan for 13.4.3
C |l anguage support 10.3.1
cluster site, initial, space for 5.3.2
cluster site, secondary site a different physical processor, space for 5.3.:
cluster site, secondary site on the same processor, space for 5.3.2
clusters, types of 3.3.3.2
coexi stence with other operating systens 7.3.3
combi ned configurations 3.5.4
conmmands
acct/* 11.7.1
adduser 3.6.3 3.6.3.1
backup 4.4.1
chgrp 3.6.3
chnmod 3.6.3
chown 3.6.3
cpio 4.4.1
crash 11.7.1 12. 4
cron 11.5
dbx 12.4
DDR 4. 4.1
device C 1
df 11.7.2
du 11.7.2
dump 12.4
fastsite 3.4.2
ff 4.4.1
find 4.4.1
fsck 12.4
fsdb 12.4
i nformati on about 1.3.1
installp 10.5
Inetstat 11.7.1 12.4
loads 3.4.2 11.7.1
Is 4.3.10
mgrate 3.4.2
m ni di sks 4. 3.
nount 4.3 4. 3.
netstat 12.4
od 12.4
on 3.4.2
onhost 2.4.2.1
ps 11.7.1 12.4
pstat 11.7.1 12.4
ptn 11.7.1
restore 4.4.1
sar 11.7.1
savecore 12.4
site 11.7.1
sysdunp(370) 12.4
tar 4.4.1
unane 11.7.1
update 13.4.3
updatep 10.5
uucp 2.5.1 3.5.3
who 11.7.1
conpared to UNI X SystemV 1.3
conmpi ler functions 9.4.1

6.3.2.3
1

1
8 11.7.1

| Copyright IBM Corp. 1989, 1991
INDEX - 2



AIX/370 Planning Guide
Index

configuration, types of 3.5.1 to 3.5.4
coredunps 11.10

corrective service for 13.3

DASD devi ces supported by 5.3.3

DASD space al l ocation 6.3.2

data, backing up 4.4.1

description of 1.3

devi ce addresses, default C 1

devi ces supported by 5.3.3

di agnostic aids 12.4

DCS server and 2.4.6.3

DOS wor kstations and 2.6.2

editors supported 1.3

enhancenents to UNI X SystemV 1.3
file nam ng conventions 9.4.11

files,
fixed-function termnals, attaching 3.3.6
FORTRAN 9. 6

functions 1.3

gener al
guest systemvirtual machines, connecting to each other 2.4.1
guest systemvirtual machines, connecting to other virtua
har dware confi guration, mnimm 5. 3.2

history information file 13.4.2

| BM support for resolving problens 12.3

initializing

i nodes 4.3.2

| ong di stance connections 2.4.4

mnidisk 4.3.4

mnidisks 4.3.1 6.3.2

multi-site configuration, exanple of 3.5.2

networ k connectivity options 2.4

net wor k devi ces supported 5.3.3

obj ect code only delivered 8.3

operator console for 5.3.2

pl an custom zation 8.2

pl an for problem diagnosis 12.3

plan for servicing Al X/ 370 13.2

pl anning for servicing 13.4

preprocessor synbol 9.4.13

preventive service for 13.3

printers supported 5.3.3

probl em handl i ng responsibilities 12.3

problemreporting 12.3

processor storage requirenments 5.3.2

processors supported by 5.3.2

program conpatibility with other processors 1.3.3
progranmabl e wor kstation attachnment 3.3.7

progranmng tools 1.3

PS/ 2 host connection to 2.6

gueui ng system 3.6.4

recording information 11.5

refresh rel ease 13.3.1

requi
requi
servi
servi
servi
setti
setti

re
re
ce
ce
ce
ng
ng

transferring 9.4.15

considerations for the VMenvironnent 7.3.1

ments 5.3

ments in VM 5. 3.2

application, scheduling 13.4.5
supplied by I1BM 13.2

support 5.3.1

up under VM 7.3

VM paranmeters 7.3.1
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single-site configuration, exanple of 3.5.1

software required 5.3.1

software, basic types of 1.3.2

starting 7.3.2

storage, virtual, estimating 6.3.1.1

support provided 1.3

system accounting 11.6

tape device for installation 5.3.2

tape devi ces supported 5.3.3

TCP/ 1 P connections 3.3.7.4

TCP/IP, relationship to 2.4.6.1

t el ecomuni cati ons configuration, example of 3.5.3

transferring files 9.4.15

u370 (Al X/ 370 preprocessor synbol) 9.4.13

V=F environnent 7.3.4.3

V=R environnent 7.3.4.1

V=V environnent 7.3.4.2

virtual storage, estimating 6.3.1.1

virtual storage, size of 7.3.1

VM service level 5.3.1

VS FORTRAN Version 2 10.3.2

VS FORTRAN Version 2 conpiler 10.3.2

what can be changed 8.3

wor kst ations, connecting 2.4.6

X- W ndows connection 3.3.7.3
Al X/ 370 preprocessor synbol (u370) 9.4.13
Application Devel opnent Toolkit, list of conponents for

admn 10.4

as 10.4

bs 10.4

cc 10.4

cdc 10.4

conb 10.4

ctags 10.4

dbx 10.4

delta 10.4

dunmp 10.4

dumpbsd 10.4

get 10.4

i ndent 10.4

ld 10.4

lint 10.4

| order 10.4

nd 10. 4

make 10. 4

nmkstr 10.4

nm 10. 4

prs 10.4

rdunmp 10.4

regcnp 10.4

rendel 10.4

restorebsd 10. 4

rrestorebsd 10.4

sact 10.4

sccshel p 10. 4

shlib 10.4

size 10.4

strip 10.4

synorder 10.4

sysdunp(370) 10.4
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unget 10.4
uni fdef 10.4
val 10.4
vc 10.4
what 10.4
xstr 10.4
appl i cation programmng tools 10.4
applications, customzing 8.3.3
ASCl |
characters, printer for 5.3.2
assenbl er restrictions 9.5
aut omat e operation procedures 11.4
B
backing up files 4.4
backup
backup command 4.4.1
backup, plan for 13.4.3
bal ancing clusters 3.4
Base System
DASD space for 5.3.2
definition of 6.3.2.1
devi ces supported for 5.3.2
on VM mnidisk 5.3.2
Basic Network Utilities (BNU) 2.5.1
binary files, organizing 4.3.10
bit ordering, presentation of 9.4.7
bl ocks, BSIZE value 9.4.5
bl ocks, definition of 4.3.1 6. 3.
BNU (Basic Network Wilities) 2.
boundary alignnent 9.4.3
BSI ZE val ue 9.4.5
byte ordering, presentation of 9.4.7
C
C code, porting 9.4
C compiler, portable 9.4.1
C data types 9.4.6
C | anguage support 10.3.1
C | anguage, use of 10.3.1
central service 13.3
channel -t o-channel adapter (CTCA) connection 2.4.1.1
chgrp conmmand 3. 6.3
chnmod conmmand 3. 6. 3
chown conmmand 3. 6. 3
clock | ocation, reading 9.4.12
cluster balancing 3.4
clusters, TCF
See al so TCF clusters
connecting 3.3.4
definition of 3.3.1
joining 3.3.4
types of 3.3.3 3.3.3.3
coexi stence 7.3.3
COM 9.5.2
command mechani sm 4. 3. 2
comands
See al so Al X/ 370, conmmands
i nformation about 1.3.1
commt mechanism 9. 4. 14
comuni cati on
bet ween users 1.3

2
5.1 2.5 2
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bet ween users and the TCF cluster 1.3
conmpiler 9.4.1
consi derati ons
aut omat e operati on procedures 11.4
operation procedures, sinplify 11.4
recording information 11.5
system accounting 11.6
console for Al X/ 370 5.3.2
console log 11.5
controllers supported by Al X/ 370 5.3.3
COPY 9.5.2
coredunps 11.10
corrective service 13.3
cpio 9.4.15
cpio command 4.4.1
crash conmmand 11.7.1 12.4
cron command 11.5
CTCA (channel -t o-channel adapter) connection 2.4.1.1
current VM service level 5.3.1
custom zed, what can be 8.3
CXD 9.5.2
D
DASD
Al X m nidisk definition 6.3.2
Al X/ 370 initial cluster site, space for 5.3.2
Al X/ 370 secondary cluster site on a different physical processor, space for
Al X/ 370 secondary cluster site on the sanme processor, space for 5.3.2
Base System devices supported for 5.3.2
Base System space for 5.3.2
calculating requirements 6.3.2.4
devi ce addresses for, table of C 1
devi ces supported for data storage 5.3.3
I nstal | ati on/ Mai nt enance System devices supported for 5.3.2
requi rement for Al X/ 370 5.3.2
space allocation for Al X/ 370 6.3.2
VM m nidisk definition 6.3.2
VM requirenments 6.3.2
dat a
backing up 4.4.1
protecting against loss 4.4.1 6.3.2.3
service file system®6.3.2.3
data distribution on devices 5.3.3
data on systemactivities 11.6
data status information 11.7.2
data type size 9.4.6
dbx command 12.4
DC 9.5.2
DDR command 4.4.1
deadl ock detection 9.4.14
dedi cate devices 7.3.5
devi ce addresses, default C 1
device command C. 1
device drivers
/dev/dunmp 4.3.12
/dev/swap 4.3.13
addi ng your own 8.3.5
description of 4.3.12
Devi ce Support Facilities (DSF) 5.3.1
devi ces
attach 7.3.5
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dedi cate 7.3.5
supported by Al X/ 370 5.3.3
df command 11.7.2
di agnostic aids
di agnosi ng problens 12.4
dump a file in different formats 12.4
dunpi ng object file, command for 12.4
file system check conmand 12.4
file system debug conmand 12.4
for application progranmm ng 10.4
mai ntain systemdunp file 12.4
system core, exam ning, command for 12.4
rectory
/bin/awk 4.3.10
hi dden 4. 3. 10
of Al X/ 370, example 7.3.5
synmbolic links 4.3.14
di sk
devi ces supported for data storage 5.3.3
space required for Al X/ 370 5.3.2
DOS wor kst ati ons
connecting to Al X/ 370 2.6.2
offloading editing to 3.4.3.2
DSF (Device Support Facilities) 5.3.1
du command 11.7.2
dunb term nal s
See fixed-function term nals
dump
/[ dev/dunp 4.3.12
object file 12.4
space, allocating, guidelines for 4.3.12
dunmp command 12. 4
dunp files, maintaining, command for 12.4
dump mnidisk 4.3.4 6.3.2.1
dunps, initiating, command for 12.4

d

DXD 9.5.2
E
editing

DCS nmachi ne, offl oading tasks to 3. 2
editor and data file placement 3.4.
edi tor usage, balancing 3.4.3
guidelines 3.4.3.5
large files 3.4.3.3
of floading to a DOS machine 3.4.3.2
PS/ 2 cluster host, offloading to 3.4.3.1
vi editor 3.4.3.3
editors supported 1.3
EJECT 9.5.2
Envi ronmental Recording Edit and Print program (EREP) 5.3.1
envi ronnent s
V=F 7.3.4.3
V=R 7.3.4.1
V=V 7.3.4.2
EQU 9.5.2
EREP (Environnental Recording Edit and Print) program5.3.1
estimating virtual storage 6.3.1.1
exanpl e
directory of AIX/ 370 7.3.5
external variables (conpiler) 9.4.4
F

4. 3.
3.4
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fastsite command 3.4.2
ff conmand 4.4.1
file
dunmp in different formats 12.4
gen. h renoved 9. 4. 10
genfld. h replacing gen.h 9.4.10
locking 1.3
object file, dunping, comrand for 12.4
transferring, utilities for 9.4.15
file | ocking support 1.3
file systens
<local> 4.3.7 4.3.8
Al X versus UNI X 4. 3.2
checki ng, conmand for 12.4
debuggi ng, command for 12.4
definition of 4.3
pl anni ng consi derations 4.5
primary copy 4.3.6 4.3.11
replicated root 4.3.6
replication, advantages of 4.3.2 4.3.3 4.3.7
root, structure of 4.3.14
secondary copy 4.3.6 4.3.11
service 6.3.2.3
transferring, utilities for 9.4.15
user 4.3.9
files
backing up 4.4
bal ancing 3.4.1
bi nary, organizing 4.3.10
editing and file size 3.4.3.3
history information 13.4.2
include files changes 9.4.10
nam ng conventions for 9.4.11
protecting 4.4
renote systemaccess to 2.5
restricting access to 3.6.3.1
sharing 2.5.2 3.3.2
synmbolic links 4.3.14
TCF and 3.3.2
transferring fromUN X SystemV 9.4.15
find conmand 4.4.1
fixed-function termnals
attaching to Al X/ 370 3.3.6
definition of 3.3.5
fixes, system service package for 13.3.1
floating point representation 9.4.8
fsck command 12. 4
fsdb conmand 12. 4
G
gen.h file change 9.4.10
gener abl e system paraneters 9.4.10
genfld.h file 9.4.10
gl obal file system4.3.7
guest system console 5.3.2
H
har dwar e devi ces
8232 channel station 2.4.5.1
9370 processor, integrated LAN adapter 2.4.5.2
typical diagramof B. 1.1
hardware errors, information on 11.5
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har dware requirenents 5.3.2
for primary site Al X/ 370 guest system 5.3.2
for secondary site Al X/ 370 guest systemon the sanme processor 5.3.2
het er ogeneous clusters 3.3.3.3
hi dden directories 4.3.10
hi gh-1evel |anguages support 10.3
hi ghlighting in this book PREFACE. 3.1
history information, collecting 13.4.2
honogeneous clusters 3.3.3.1 3.3.3.2
host, TCF 3.3.1
[
I' attribute 9.5.3
I/M(Installation/Mintenance System, problemrecovery and 11.9
I/M(Installation/Mintenance) System 6.3.2.2
i 386 (Al X PS/ 2 preprocessor synbol) 9.4.13
ICTL 9.5.2
include files 9.4.10
I Ned custom ze 8.3.3
initializing AIX/ 370 7.3.2
| Nmai | custom ze 8.3.3
I Nnet custom ze 8.3.3
installation
di splay station for 5.3.2
requirements for prograns 10.5.1
software, planning 6.3
Instal |l ati on/ Mai ntenance (1/M System 6.3.2.2
I nstal | ati on/ Mai nt enance System (1/M, problemrecovery and 11.9
installp command 10.5
i ntegrated LAN adapter for 9370 2.4.5.2
intelligent workstations
See progranmabl e wor kst ati ons
I nter-user Communication Vehicle (1UCV) 2.4.3.1

| SEQ 9.5.2

I UCV (Inter-user Communication Vehicle) 2.4.3.1
K

K attribute 9.5.3

L

L' attribute 9.5.3
LAN (Local Area Networ k)
configurations and perfornmance 3.6.1
connecting an Al X/ 370 virtual machine to 2.4.5
devi ce addresses for, table of C 1
left shift operator (<<) 9.4.2
Iicensed program definition of 1.3.2
links for VM systemdisks 7.3.5
i nks, symbolic 4.3.14
lint debugger (to find portability problenms) 9.4
| netstat command 11.7.1 12.4
| oadi ng Al X/ 370, planning for 11.4
| oads command 3.4.2 11.7.1
Local Area Network (LAN)
See LAN (Local Area Network)
local file system4.3.7 4.3.8
| ocal service 13.3
| ockf systemcall 9.4.14
I's conmand 4. 3.10
M
machi ne | anguage routines, rewite 9.5.1
maint facility 4.3.12
mai nt enance
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advant age of refresh release 13.3.1
systemdunp file 12.4
mal | oc() function 9.4.2
MEND 9. 5.2
nessages
m grate command 3.4.2
m ni di sks
/[ (root) 6.3.2.1
[aix370 6.3.2.1
[ai x370/tnmp 6.3.2.1
/fu6.3.2.1
Al X versus VM 4.3.1
Al X, definition of 6.3.2
bl ocks 6.3.2
dump 6.3.2.1
exanpl e of conpleted Al X M nidi sk Wrksheet B.1.6
exanpl e of conpleted VM M ni di sk Wrksheet B. 1.7
for Base System 5. 3.2
page 6.3.2.1
supported for data storage 5.3.3
systemdefined 4.3.4
types of 4.3.4
types of systemdefined during installation 6.3.2.1
user-defined 4.3.5 6.3.2.3

VM definition of 6.3.2
m ni di sks conmmand 4.3.1 6.3.2.3
MNOTE 9.5.2
11.7.1

nmount conmand 4.
nmount point 4. 3.
N
N attribute 9.5.3
name transparency 3.3.2
nam ng files, conventions for 9.4.11
net stat command 12.4
net wor k devi ces supported by Al X/ 370 5.3.3
Network File System (NFS)

See NFS (Network File System
net wor ki ng (uucp) 1.3
networking facilities, accessing VM 2.4.3
NFS (Network File System

description of 2.5.2

DOS wor kst ations and 2.6.2

file sharing 3.3.7.5
NOTRANS option 7.3.4
O
obj ect code only system (Al X/ 370) 8.3
object file, dunping, comrand for 12.4
od (dunmp a file in different formats) 12.4
of floading editing to a DOS rmachine 3.4.3.2
on command 3.4.2
onhost command 2.4.2.1
operating system definition of 1.3.2

34.3.8
8 4.3.9

operation
pl anni ng for possible problens 11.8
oper at or
di splay station for 5.3.2
OPSYN 9.5.2
organi zing binary files 4.3.10
P

page mnidisk 4.3.4 6.3.2.1
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pagi ng area, allocating, guidelines for 4.3.13
pagi ng, definition of 6.3.2.1
Pass- Through Virtual Machine (PVM 2.4.3.1
PC AT 8232 channel station 2.4.5.1
PC Interface
See Al X Access for DOS Users
perfor mance
file access balancing and 3.4.1
LAN configuration and 3.6.1
of floading editing 3.4.3.2
VM operating environment 7.3.4
anni ng
avoi ding problens 11.8
custom zation 8.2
exanpl e of conpleted Planner's Checklist B. 1.5
file systems 4.5
history information, collect 13.4.2
information collection 11.5
pr obl em di agnosi s 12.3
problemreporting 12.3
procedures for problemhandling 11.8
recovery from problem 12.3
service for Al X/ 370 13.4
servi ce schedule 13.4.5
servicing Al X/370 13.2
PMA (Preferred Machine Assist) 5.3.1
POP 9.5.2
porting C code
lint debugger 9.4
rules 9.4.2
steps for 9.4
Preferred Machi ne Assist (PMA) 5.3.1
preprocessor name 9.4.13
prerequisites for Al X/370 5.3
preventive service 13.3
primary file system4.3.6
PRINT 9.5.2
print facility 1.3
printers
characters, non-printable 5.3.3
devi ces supported by Al X/ 370 5.3.3
for Al X/ 370 5.3.2
for ASCI| characters printing 5.3.2
restriction of support (ASCII characters) 5.3.2
probl em
determ nation 12.3
di agnosis aids 12.4
handl i ng, responsibilities defined 12.3
recovery from problem planning for 12.3
reporting 12.3
reporting, planning for 12.3
resolving, defined 12.3
resol ving, |BM support for 12.3
source identification 12.3
probl ens, avoiding 11.8
procedures
automatic information collection 11.5
for operation, automate 11.4
manual information collection 11.5
pl an for problem handling 11.8

P
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recording information 11.5
process execution transparency 3.3.2
process mgration 3.3.2
processes, command for showi ng status 12.4
processor storage required 5.3.2
processors supported 1.3 5.3.2
program fi xes, service package for 13.3.1
program service 13.2
Program Tenporary Fi xes (PTF) 13.3.1
progranmabl e wor kst ati ons
Al X/ 370 attachnment 3.3.7
definition of 3.3.5
editing and 3.4.3.2
in an Al X/ 370 system illustration of 2.6.3
PS/2 and Al X/ 370 attachnment 3.3.6.2
PS/ 2 functioning as 2.6
progranmng tools 1.3
prograns in C code, porting 9.4
protecting files 4.4
ps command 11.7.1 12.4
PS/ 2 wor kst ati ons
Al X Access for DOS Users and 2.6
connecting to Al X/ 370 2.6
fixed-function termnal attachnment 3.3.6.1
het er ogeneous clusters 3.3.3.3
honobgeneous clusters 3.3.3.1
LAN and 2.6
TCP/IP and 2.6
X-W ndows and 2.6
pstat conmmand 11.7.1 12.4
PTF (Program Tenporary Fixes) 13.3.1
ptn conmand 11.7.1
PUNCH 9.5. 2
PUSH 9. 5. 2
PVM ( Pass- Through Virtual Machine) 2.4.3.1
Q
gueui ng system 3.6.4
R
RCTE (Renpote Control Term nal Echoing) 3.3.7.1
real storage required 5.3.2
record | ocking support 1.3
recording information 11.5
Reduced | nstruction Set Conputer (RISC) 3.3.3.4
refresh release Al X/ 370 13.3.1
Renote Control Term nal Echoing (RCTE) 3.3.7.1
Renot e Spool i ng Conmuni cati ons Subsystem (RSCS) 2.4.3.2
replicated root file system
advant ages of 4.3.7
definition of 4.3.6
primary and secondary copies of 4.3.6 4.3.11
REPRO 9.5. 2
requirements
DASD space for Al X/ 370 5.3.2
in VMfor Al X/ 370 5.3.2
m ni mum hardware configuration for Al X/ 370 5.3.2
processor storage for Al X/ 370 5.3.2
to run Al X/ 370 5.3
resource
status information, obtaining 11.7
restarting Al X/ 370, planning for 11.4
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restore command 4.4.1
restricting access to file systens 3.6.3.1
rexec 3.3.7.5
right shift operator (>>) 9.4.2
Rl SC (Reduced Instruction Set Conputer) 3.3.3.4
root file system4.3.6
primary and secondary copies 4.3.11
structure of 4.3.14
RS-232 2.6
RSCS (Renmote Spool i ng Conmuni cations Subsysten) 2.4.3.2
RT computers, clusters and 3.3.3.4
S
S attribute 9.5.3
sar comand 11.7.1
savecore command 12.4
sbrk() function 9.4.2
SDLC (Synchronous Data Link Control) 2.4.4
service 5.3.1
service application, scheduling 13.4.5
service file system®6.3.2.3
service planning 13.2
setting up Al X/370 7.3
sharing files 2.5.2
shel | scripts, customzing 8.3.1
sign extension 9.4.9
site command 11.7.1
site permssions 3.6.3.1
SNA (System Network Architecture) 2.4.4
software errors, information on 11.5
sof tware packages, in a TCF cluster, typical diagramof B.1.2
software requirenments 5.3.1
space 9.5.2
spool queue handling 1.3
START 9.5.2
starting
Al X/ 370 7.3.2
procedures, planning for 11.4
starting Al X/ 370 7.3.2
stat systemcall 9.4.14
status information on resources, obtaining 11.7
st or age
Al X/ 370 5.3.2
guest system initial, real storage required for 5.3.2
guest system secondary site on the same processor, real storage required fc
virtual, address space for processes 6.3.1
virtual, estimating 6.3.1.1
virtual, requirements for processes 6.3.1
supervi sor area, reading 9.4.12
synmbolic links 4.3.14
Synchronous Data Link Control (SDLC) 2.4.4
sysdunp(370) command 12.4
system
accounting 11.6
activity information 11.5
backup, plan for 13.4.3
base, definition of 6.3.2.1
core, exam ning, command for 12.4
failure 11.10
header file 9.4.5
history information 13.4.2
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I nstal |l ati on/ Mai nt enance, definition of 6.3.2.2
m ni mum hardware configuration for Al X/ 370 5.3.2
paraneters, custom zing 8.3.2
systemdunp file, maintaining 12.4
tabl es, conmand for show ng 12.4
system fi xes, service package for 13.3.1
System Network Architecture (SNA) 2.4.4
T
T attribute 9.5.3
Tl lines 2.4.4
t ape
density for file transfer 9.4.15
devi ces supported by Al X/ 370 5.3.3
tape device for installation 5.3.2
tar 9.4.15
tar comand 4.4.1
TCF clusters
bal ancing 3.4
connecting 3.3.4
definition of 3.3.1
description of 1.3
DOS server and 2. 4.
features of 3.3.2
joining 3.3.4
multi-site configuration, exanple of 3.5.2
name transparency 3.3.2
porting C prograns to 9.4
process execution transparency 3.3.2
process mgration 3.3.2
PS/ 2 workstation functions and 2.6
recording information on 11.5
replicated root file systens 4.3.6
single-site configuration, exanple of 3.5.1
site nanes and addresses, typical diagramof B.1.3
sof t ware packages, typical diagramof B.1.2
statistics for, comand for generating 12.4
status information, comands for obtaining 11.7
t el ecomuni cati ons configuration, example of 3.5.3
term nals, arrangenent of 3.3.8 to 3.3.8.2
transferring C prograns to 9.4
types of 3.3.3
typi cal hardware diagramB.1.1
TCF comands 3. 4.2
TCP/I P (Transm ssi on Control Protocol/Ilnternet Protocol)
connecting workstations to Al X/ 370 3.3.7.4
description of 2.4.6.1
DOS wor kstations and 2.6.2
statistics for, comand for generating 12.4
VM 2.4.4
tel ephone line connections 2.4.4
between Al X/ 370 and Al X PS/2s 2.4.5
LAN 2.4.5
termnal s
arrangenents in clusters 3.3.8 to 3.3.8.2
fixed-function, definition of 3.3.5
pl anni ng consi derations 3.3.8.3
progranmabl e, definition of 3.3.5
TITLE 9.5.2
transfer file systens, utilities for 9.4.15
transferring ALX files 9.4.15

3.3
6.3
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Transm ssion Control Protocol/Internet Protocol (TCP/IP)
See TCP/ I P (Transmi ssion Control Protocol/Internet Protocol)
Transparent Conmputing Facility (TCF) clusters
See TCF clusters
ttysl ot subroutine 9.4.14
U
u370 (Al X/ 370 preprocessor synbol) 9.4.13
unanme conmmand 11.7.1
UNI X System V versus Al X/ 370 functions 9.3
update command 13.4.3
updat ep conmand 10.5
user file systens 4.
ustat systemcall 9.
uucp comand 2.5.1
uucp custom ze 8. 3.
\Y
V=F environnent 7.3.4.3
V=R environnent 7.3.4.1
V=V environnent 7.3.4.2
VCTC (virtual channel-to-channel) connection 2.4.1.2
vi editor 2.4.6.3 3.4.3.3
vi rtual channel -to-channel adapter (VCTC) connection 2.4.1.2
virtual machines, connecting 2.4.1
virtual space per process 1.3
virtual storage, Al X/ 370 requirenents 7.3.1
Virtual Tel ecommuni cation Access Method (VIAM 2.4.3.3
VM (Virtual WMachine)
console for Al X/ 370 5.3.2
envi ronnment s
V=F 7.3.4.3
V=R 7.3.4.1
V=V 7.3.4.2
HPO PMA restriction for Al X/ 370 5.3.1
HPO restriction for AIX/ 370 5.3.1
m ni di sk for Base System 5. 3.2
networking facilities, accessing 2.4.3
operator console for 5.3.2
paraneters, setting for AIX/ 370 7.3.1
performance of Al X/ 370 under 7.3.4
printer for Al X/ 370 5.3.2
processor storage for Al X/ 370 5.3.2
required for AIX/ 370 5.3.1
requirements to run Al X/ 370 5.3.2
storage limts 7.3.1
system di sks, links for 7.3.5
TCP/IP 2.4.4
TCP/IP and 2.4.6.1
TCP/ 1P, requirenents for Al X/ 370 2.4.6.1
what to do for Al X/ 370 7.3.1
VM mi ni di sk, definition of 6.3.2
VM networking facilities, accessing 2.4.3
VM service |level, current 5. 3.1
vol copy 9.4.15
VS FORTRAN Version 2 10.3.2
VS FORTRAN Version 2 conpiler 10.3.2
VS Pascal 10.3.3
VTAM (Vi rtual Tel ecommuni cation Access Method) 2.4.3.3
w
who command 11.7.1
wor kst ati ons, connecting to Al X/ 370 2.4.6

3.9
4.1

4
3.5.3
3
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WKTRN 9. 5. 2
X
X- W ndows
connecting workstations to Al X/ 370 3.3.7.3
description of 2.4.6.2
DOS workstations and 2.6.2
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