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AS/400’s Integration Provide

This is the
sixth part of a
series on IBM'’s
midrange com-
puter family,
the AS/400, a
pivotal part of
IBM’s strategy
to provide en-
hanced consts-
tency and con-

nectivity across
maultiple sup-
ported envi-
ronments.

The integrated
architecture of the AS/400 is the key to
its application-enabling environment.
The major system functions are integrat-
ed as part of the machine, rather than
being implemented as layers of soft-
ware. These functions include database
management, object addressing, security
and device-independence. The high de-
gree of integration isolates the applica-
tions developer from physical implemen-
tation details, and provides support for

the major application functions. In ef-
fect, much of the groundwork tradition-
ally associated with an application is al-
ready provided by the system.

The high-level interface of the AS/400
provides access to the machine through
a single set of operations incorporated
into the operating system. The interface
is implemented by a single command
language. There are no separate control
languages for programmers, operators or
Jjob control.

No Conversion Process Needed

The high-level interface isolates appli-
cations developers from machine imple-
mentations; this approach accommo-
dates changes in the machine's underly-
ing technology without any impact on
applications. In effect, applications de-
veloped on current models of the
AS/400 will be able to take advantage
of new technologies without requiring a
conversion process.

A single, integrated operating system,
0S/400, follows the design concepts of
the machine and provides a simple in-
terface to its underlying functions. The
operating system accommodates three
distinct operating environments: Sys-
tem/36, System/38 and AS/400. These

environments present a different inter-
face to system functions, but for the
most part they share a common imple-
mentation. This allows applications pro-
grammers with differing System/3X
baclkgrnunds to be productive immedi-
ately.

Similarly, the AS/400 command lan-
guage provides a single consistent inter-
me to the operating system's facilities.
It's simple to learn, employing a familiar
stru_!:lune based on a “verb, object, modi-
fier” syntax, and it has a very powerful
prompting facility.

i A_pplical.lmw developers can write

\eir own commands to perfos
functions. These usur-wri‘:fen gmmlgf
use the same command-processing facili-

ties as operating system commands, The

ability to create commands provides an
enormous benefit to applications pro-
grammers. Commands can be integrated
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with application programs by executing
them directly from within a program.
The AS/400 provides a high levgl of
integration of system features, as illus-
trated in the diagram. The necessary
functions for an integrated appllca_nons-
development environment are avallfible
on the machine; to date they haven't
been integrated at the developer level.
The central element of any applica-
tion is its data. As shown in the dia-
gram, all database management is inte-
grated with the AS/400 architecture.
This provides efficient performance for
the information system because the op-
erations are performed below the ma-
chine-interface level in a combination of

- and report definitions and to

d RPG to
AN, Pascal, PL/I, BASIQ an

ggﬂne individual application programs\.
All the utilities needed to create screer

e are integrated into a single

([iglblal;)arsoduct, Application Development
Is. .

’[b'?‘he variety of comprehensive end-
user tools available from bqth IBM a_nd
third-party vendors is growing, building
on a base first established for the S/38.
These include information-retrieval sys-
tems and decision-support systems, in
addition to IBM's OfficeVision product
for the AS/400. Many of the available
products provide some basic file-mainte-

nance capability and the ability to inter-

s 4th-Generation

define the

Platform

votion by midrange users (particu-
;;]l; System/36 and System/38) tf()i _IBM
products, which have so far not a =
dressed fourth-generation developmel
ts' .
CO’Ill“Eipmore advanced AS/400 installa-
tions and first-time users are adoptmg a
more pragmatic approach to applica-
tions development. This apprpaqh focus-
es on the use of generic application
packages, applications generators, end-
user computing and adherence to SAA
standards. .
Generic application packages provide
a customized application. There are
more than 8,000 application packages
already available for the AS/400.
A growing number of integrated de-
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. The appﬁcabons developé} interacts
..of which IBM plans to make SAA-compli
i+ outer layer wil then be ¢

the inner layers are mad

Three Integrated Layers of Software ' '
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. Relational
Database

2l ts |
t. Applications that work with the ' |
the database, even if changes to !'l L
S 4 e

velopment tools are becoming available
for the AS/400, including Synon from
Synon Ltd., Genesis V from Sofbro Ltd.,
Geode from SPS International, Lansa
from Aspect Computing Pty. Ltd. and
Metaview System Software from
Metafile Information Systems. All of
these are developed outside IBM. Synon
recently announced that IBM will mar-
ket the Synon product under the IBM
Cooperative Software Program.

Development Strategy

Future applications will be developed
independently of the target platform.
The implementation of distributed appli-
cations and cooperative-processing ap-
plications, exploiting the capabilities of
various architectures, will become in-
creasingly important. For example, the
use of a network of intelligent work-
stations attached to a host database
server will provide additional processing
power while maintaining central control
of the data. The availability of the inte-
grated relational database on the
AS/400 provides strong support for a
data-oriented approach to design.

As a result of its integrated functions,
the AS/400 provides a fourth-generation
platform for applications developers to-
day. We can expect to see this philoso- ’
phy extended beyond the hardware lev-
el with the evolution of more integrated
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The AS/400 command language provides a si
to the operating system’s facilities. It’s simple
loying a structure based on a “verb, object,

ngle interface

to learn, emp-
modifier” syntax.

microcode and hardware. In addition,
the integrity of data is guaranteed by
:.he ';ncegmt.ion of security at the object
evel.

The database implementation sup-
ports the relational data model. The two
major P of the database are
physical and logical files. A physical file
contains the actual data in records or
tables, each having the same field
attributes and record length. Logical
files provide alternative views of the da-

face to sucl
Lotus 1-2-3,
IBM has identified CSP as the pri
fourth-generation applications-dex\’rrelllcl):i-ry
ment language to be supported within
Systems Application Architecture
(SAA). An execution-only version of
CSP is expected to be available for the
AS/400 sometime this year,
. ’l‘hehn‘l])g(l’cit‘.lons-development ap-
roac! most i
FEoch ted g AS/400 environ-

popular PC programs as

applications-development tools that will
a.ddress all aspects of the application
life cycle. Most likely, SAA-compliant
computer-aided software engineering
tools, u_tilizing a common design reposi-
tory, will be implemented on desktop
workstations attached to distributed
networks of computers, These tools may
be used to develop applications that
support common user interfaces com-
mon programming interfaces, co}lnectiv-
ity, cooperative Processing and distribut-
ed data across multiple environments,
Next week, I'll review applicationsﬁe
velopment tools that are available for ‘
the AS/400 environment. §

The James Martin Productivi
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an mj:m-mation service upclizltg{izzzs,
lerly,_ s available through High Pro-
ductivity Software Inc, of Marble-

b Mass. (800) 2421240, For infor-
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