



















































































































































































































































































A Everyone will have a different opinion on
the ideal block size for any file. It is like ask-
ing what is the ideal temperature or the best
car. Each person you ask will tell you what he
likes best based on the environment. This
question may be answered with another ques-
tion like, ‘‘Under what conditions?’’ or ‘“What
are you trying to accomplish?’’ In short, you
will find what is good in one situation could
be bad in the next.

When looking for a block size standard in
your shop, you should develop it so it outlines
for your staff how to choose a block size rather
than setting one rigid number that everyone
must follow. In each situation the needs will
be different. One time you may need optimum
DASD utilization and the next time fast batch
through and in the next case efficient use of
virtual storage will be the overriding issue.
Develop a standard that helps people ask the
correct questions and find the best answers for
their situations rather than dictate a block size
for all files. I know it would make life simpler
if we set such a standard but, unfortunately,
life in DP is full of compromises.

There are some basic questions that will need
to be asked when choosing a block size. Some
of them are:

® What type of access is used most often
with this file, random or sequential?

B What is the record size?

® What is the file organization, sequential
or keyed?

B What is the file access method, VSAM,
ISAM, BDAM?

® Will the files be used in an on-line or
batch system?

B What type of DASD are you using?
® What is the track size of the DASD?

® Does my system have enough virtual stor-
age to handle large I/O areas?

There may be more questions that need to
be asked based on specific conditions in your
shop. However, those listed above should be
asked every time you choose a file block size.

After you have answered these questions,
then you can choose a block size based on the
answers you received. A simple set of rec-
ommendations might be the following.

® Sequential file processing — full-track or
half-track block sizes. This will give you
high DASD utilization, fewer I/Os but will
take more virtual storage for I/O buffers.
If the file is a VSAM file, then define the
CI Size as the MAX-CI available for your
device type. When you are using a device
with a large track capacity such as a 3380,

then use half-track blocking to reduce vir-
tual storage usage.

® Random file processing — I would rec-
ommend block sizes large enough to con-
tain a few records but not much larger
than 4K in size. This is especially true
with on-line files since in most cases you
will be working with only one record at
a time anyway. With random processing,
your biggest concern is how the applica-
tion program is coded and how it uses the
file. A poor application design could harm

you more than having a bad block size on
the file.

Remember that with most tuning activities
you are constantly compromising. Unfortu-
nately, there is no set rule that says this is good
and this is bad. If you would like more infor-
mation on using your DASD efficiently, I sug-
gest you read ‘“Water On The Rock’” by R.
Douglas Swords, July/August 1988 and/or
““VSAM Specification and Tuning’’ by Frank
Bereznay, May/June 1988. These articles have

helpful information on DASD use. &

e Batch Journaling
¢ File Recovery

e Automatic Journal
Backup

Recover CICS VSAM files in minutes. Even
simple mistakes can cause the loss of critical files.

File Recovery - DTA/RECOV is a
forward/backout recovery system for
DOS/VSE and MVS that can recover
an unlimited number of VSAM datasets
at one time, even while CICS is
running. You can even recover batch
updates, just by defining the files to be
journaled. Fast and easy to install.
DTA/RECOV is delivered to you with
step-by-step verification software.

Batch Journaling - Batch Journaling
support is provided without recompilation
of your DOS/VSE or MVS applications
with DTA/JOURNAL. The batch
journaling is controlled by a single
option table which gives you complete
control over which VSAM datasets are
journaled and when they are journaled.
User messages are generated which show
that the journaling process is working
properly. You won’t get to the end of a
job and find out that the journal has
not been created.

Automatic Journal Backup -
DTA/JMASTER provides an

automated mechanism for backing up
CICS Journals as they are filled by

DIA

CICS, plus protecting the CICS
Journals from being reused before the
backups have been completed. The
entire process is done automatically
without waiting for computer operator
intervention. With DTA/JMASTER the
size of journal files can be significantly
reduced saving valuable DASD space.

DTA Software - All of DTA’s
software is designed with the user in
mind. Understandable documentation
makes DTA’s software the one to use
when response time is critical. User
friendly runs much deeper than a simple
cliche when DTA software is in your
DP shop.

Responsive Customer Support -
Customer support is provided by the
DTA development staff. When you
need help, you talk with the experts on
our toll free customer hotline.

Contact DTA today to find out how
our software can help make your job
easier and more predictable. Just call
800-521-6773. In Canada and
Minnesota call 612-591-6100.

Software Products Group
550 Waterford Park

505 North County Road 18
Minneapolis, MN 55441
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n important consideration in mi-
grating to VSE 2.1 and higher is
the implementation and use of

Virtual Addressing Extensions (VAE)
storage. This is a new and sometimes

confusing concept to systems users who
have previously had no exposure to mul-
tiple address spaces. Multiple address
spaces and its architecture in VSE need
not be a stumbling block for users if pre-

@
& sented in its basic form.

This article offers some insight into the
organization and mechanics of VAE for
VSE. Follow the evolution of address
spaces from simple virtual storage through

» multiple address spaces. Along the way,
some important side issues will be ad-
dressed.

Beginning At Location Zero

In the beginning IBM created real stor-
age and the user said, ‘‘This is good! But
could we have a little more?’’ And so it
began, a never ending cycle of more and
more storage requirements: yesterday’s
abundance seems like a trifle today. There
is never enough!

The response, of course, was the idea
of virtual storage. Why hog real storage
if you were not using it? The problem
with this idea was stumbling up against
the 16MB limit of the 24-bit addressing
scheme. The response was in two dimen-
sions: Extended Addressing (XA) and
multiple address spaces. XA is not avail-
able in the VSE world but multiple ad-
dress spaces are.

One Address Space

Before looking at multiple address
spaces, an understanding of how a single
virtual address space is organized is in
order. The 370 architecture expects two
tables to tell the system which real page
represents which virtual page. The high-
est level table is the segment table; each

i L entry in the segment table represents 64K
ME zS a greut zdea of storage by pointing to a group of page
7 table entries. Each page table entry rep-

resents 4K of storage. Tell the system

eSpeCia lly for Shops that where to find the segment and page ta-

bles. The hardware handles where things

d wh i .
have outgrown a 16MB s i i o s
3 age is organized as shown in Figuref ll
Th i ides in “‘l ”* fol-
single space system. iy uims o
Shared Virtual Area (SVA) is located at

the high end of storage. The supervisor
and the SVA are allocated with a Protec-

By D. Robert Baﬂey tion Key of zero while problem partitions
are allocated with a Protection Key equal
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AUTOMATED OPERATIONS?
NOT UNTIL WE TALK TO THE PEOPLE
WHO KNOW IT BEST.

With more than 500 sites already using our
IMS AutoOPERATOR, Boole & Babbage knows
automated operations better than anyone. Now

that experience is incorporated in our new
AutoOPERATOR for MVS.

Our experience has shown us that the real power
of automated operations lies in the ability to integrate
automated console operations with your other
performance software to optimize operator efficiency
and system availability across the board.

As a standalone product, MVS AutoOPERATOR
gives you everything you look for in automated
operations software. Message suppression, message
event automation, timed event automation, complex
logic capabilities: all designed to relieve your
overburdened operators. ISPF and EXCP support to
make NetView easier to use. Even a powerful outboard
capability with its own presentation facilities.

But the real power of MVS AutoOPERATOR is
something you can't get anywhere else: seamless
integration with our wide range of performance
management software. Which means you can
anticipate and respond automatically to a wide range
of performance threatening problems. You can even
manage remote and multiple systems from a single
terminal, in a single session.

Get the real power of automated operations
from Boole & Babbage. Call Marty Johnson today.
In California: 800-624-5566. Outside California:
800-822-6653.

Boole & Babbage, Inc., 510 Oakmead Parkway,
Sunnyvale, California 94086.

International sales and support provided through The European
Software Company and a worldwide distribution network.
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VSE: Multiple Address Spaces

Multiple Address Spaces
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to its Partition Identification Key (PIK).

The hardware translates address refer-
ences by using information found in the
segment and page tables. If the page is
already allocated, the operation proceeds.
If the referenced address belongs to a page
that is currently out, a page fault occurs
and VSE reads the page into real storage
from the Page Dataset (PDS).

When 16MB Is Not Enough

When IBM announced virtual storage
with SIXTEEN MEGABYTES! “‘all us
poor programmers’’ thought we had died
and gone to storage heaven. We thought
all that storage was just for us. But it is
amazing how fast a dozen or more com-
peting jobs can use up ‘‘all that storage.”’
Soon DP managers everywhere were
complaining to their bosses and to IBM,
‘“We have used up all of our virtual stor-
age which really doesn’t exist but we can’t
buy any more!”’

After IBM had heard this for a while
and had given up on thinking about any
more vertical growth, some bright engi-
neer started thinking horizontally (or
sideways) and conceived the idea of mul-
tiple address spaces.
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If one table can be used to create one
address space, then why not use two ta-
bles to create two address spaces? Of
course, there are a few minor problems:
are there two supervisors? what about
shared modules? how does the system
know which table to use? who owns the
I/O devices? . . . Little problems like that.

As it turns out, however, the problem
has been solved by using shared partitions
and by making the supervisor and the SVA
areas common to all address spaces. The
organization of a three address space VAE
system is shown in Figure 2. Notice that
the supervisor, POWER, VTAM and the
SVA stretch all the way across and are
always available to all partitions. It should
not be a difficult transition to think of this
system as three separate systems with only
one running at any one time.

Implementation of these multiple ad-
dress spaces is accomplished in just that
way. The segment table is replicated to
map three address spaces and the page
table is expanded to allow for 40MB as
shown in Figure 3. The portions of the
segment tables for all address spaces that

Although IBM now
supports up to nine
address spaces in a
system (thanks in
no small measure
to Pete Clark),
adding address
spaces contributes
to overhead.

refer to supervisor, SVA or shared parti-
tions will point to the same page table
entries. The non-shared or private por-
tions of the segment table will point to
unique portions of the page table.

The effective real address of any stor-
age will be:

00 SS P BBB where

SS comes from the segment table, P comes
from the page table, and BBB comes from
the original virtual address.

Segment Tables
Segment Page
Tables Table
Supervisor ‘-—Q)»s“pem ok
Private s
Partitions R & Real
SVA = Storage
Address
Address Space 1
Space 1
Private
- Partitions
Supervisor
= Address
Private
Partitions b»Smw 2
Private
Sl e Partitions
Address I3 .
Space 2 | Address
Space 3
Supervisor SVA
Private __, =
Partitions
SVA =il
Address
Space 3
Other Points

All system control blocks reside in
shared areas: either the supervisor or the
SVA. This is necessary since an I/O or
page-in can complete at any time whether
the address space is active or not. Also,
there is no ‘‘swapping out’ of address
spaces as there is in MVS. All pages for
a particular address space could eventu-
ally be paged out if all of its partitions
are inactive but there is no conscious ef-
fort on the part of the system to do this.

Observe that for a given number of ad-
dress spaces in a given system, shared
areas come at the expense of non-shared
areas. Although IBM now supports up to
nine address spaces in a system (thanks
in no small measure to Pete Clark of Olan
Mills), adding address spaces contributes
to overhead. Nothing is free!

You should also pay attention to the
high likelihood that paging rate will in-
crease. By how much depends on how
much real storage is already in your sys-
tem and how much paging was going on
beforehand. If paging becomes a prob-
lem, IBM will be only too happy to sell
you more storage. As I said, nothing is
free.

One final point. Although it is possible
to implement VAE on a VM guest ma-
chine, this is not a good idea. With a sin-
gle space 16MB guest, VM handles all
the paging; for a VAE guest, VM and the
guest handle paging. In effect, there can
be double paging. In any event, there is
only one VAE guest allowed per VM sys-

o See VSE page 98
March 1989



PROBLEMS:

The DOS/VSE Label Area is a performance bottleneck.
Slow disk, relative to CPU, limits performance.

SOLUTION: BIM-VIO
The DOS/VSE ‘Virtual’ Disk Drive
and Resident Label Area Product.

Think of it as a disk drive with zero seek time and rotational delay,
having no electrical, air conditioning, or floor space requirements!

BIM-VIO uses a facility in DOS/VSE/SP called
“VIO” to map all I/O requests for a non-existent
disk address to a virtual memory area outside the
normal VSE address space areas. Since this area
is in virtual storage, references to it are satisfied
at CPU speeds and no actual disk I/O takes place,
except possibly if memory paging results. The net
result is a potentially significant performance
improvement of programs using this area.

The virtual disk can be used for almost anything
that does not require permanent retention beyond
system start-up (IPL). Examples are compiler work
files, SORT work files, temporary files used within
or between application jobs. Application programs
are not affected, the JCL is simply changed to point
to the virtual disk drive ‘address’.

[3ealml

B | MOYLE ASSOCIATES, INC.
5788 Lincoln Drive
Minneapolis, MN 55436

A built-in aspect of the product is that the DOS/VSE
Label Area is relocated to the virtual disk. This area
is one of the most frequently accessed in most DOS
sites, so moving it to the virtual disk should result
in significant performance improvement to the
overall system, regardless of any other specific use
of the virtual disk capability.

BIM-VIO is priced at $3600 for a permanent
license, $1800 on an annual lease or $180 on a
monthly rental.

B | Moyle Associates, Inc. has been dedicated to
providing cost effective software solutions, which
improve system performance and user productivity,
for over 10 years. For more information on BIM-VIO
or any of our other quality software products and
services, call Jim Kingsbury at 612-933-2885 today.

612-933-2885
Telex 297 893 (BIM UR)

Member Independent Computer Consultants Assn.
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Solid State from page 63

full platter rotation so that the head is again
positioned correctly over the data. This
process takes 16 ms for an IBM 3380 type
disk during which time an IBM 3090
Model 200E could have processed about
800,000 instructions had the data been
available.

One other common approach is to ov-
erallocate disk space dedicated to paging.
By overallocating paging space that is used
to store data temporarily while the CPU
is performing work with other data, un-
used disk space is tolerated in an attempt
to improve system performance. Along
with the overallocation of paging space
comes an overallocation of channels ded-
icated to that paging function. It is not
uncommon to find a site that has dedi-
cated more than 1,000MB of storage (an
entire 3380 drive) to the paging function
with only 10 to 20 percent of that storage
actually actively being used for paging.

All of these techniques require tremen-
dous resources of either hardware or pro-
gramming time to be successful. And
while they can help to shorten the per-
formance gap between disk and CPU, they
cannot eliminate it.

Solid State Storage to the Rescue

Solid state storage aids the perform-
ance analyst in several ways. Typically,
about 50 percent of the requests for data
made by the CPU are made for the same
three to five percent of the site’s data (for
example, database indices or system files).
This phenomenon defeats many of the
DASD tuning techniques because it de-
mands repetitive requests to the same
channels and drive units, thus building
up the queues that result in slow per-
formance.

However, SSD does not allow request
queues to build up because of its fast ac-
cess time. Thus the performance analyst
is helped with hardware that can sustain
the performance requirements of the most
accessed data.

In this application, the SSD functions
as a large cache device with 100 percent
correct guesses. Users do not need to have
all their data on SSD but only the most
highly active data.

Because of their fast service times (as
low as 1.5 to 2 ms compared with 25 to
30 ms for rotating disk) users can use 100
percent of the capacity of the solid state
device. Thus a 1,000MB solid state de-
vice will be able to replace four or five
3380 devices that are only partially uti-
lized for performance reasons. This ad-
vantage significantly decreases the cost
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Solid State Disk

differential between the two media.. The
drives thus replaced can then be used for
less performance-critical applications in
which their full capacity can be utilized.

In highly random, interactive environ-
ments such as a transaction processing
system, SSD can be effective as well. Be-
cause of the higher storage capacities now
available on SSD, users can put entire da-
tabases on SSD for maximum perform-
ance. Also solid state disks now employ
back-up systems using combinations of
battery power and compact Winchester
disks. In the event of a power-out loss,
the entire contents of the SSD are backed
up to the Winchester disk. This eliminates
the chance of data loss previously asso-
ciated with volatile solid state storage.

In short, solid state devices eliminate
the need for inherently slow mechanical
devices in the on-line data storage sys-
tem. As a part of the total storage system,
they help solve a vast majority of the disk
tuning problems plaguing systems ana-
lysts and performance specialists. The
SSD of today is to the computer industry
as the turbo charged, high performance
automobile is to the transportation indus-
try. Each has its place as a performance
machine and the price performance of each
is likely to decrease with new technolog-
ical innovations. =
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VSE from page 96
Summary and Conclusions

VAE provides storage constraint relief
for VSE users. At Version 2 the limit is
40MB in three address spaces and at Ver-
sion 3 the limit is now 120MB in nine
address spaces. The architecture provides
a shared supervisor, shared SVA and some
shared partitions. The shared partitions
come at the expense of the private parti-
tions. The implementation uses multiple
segment tables to point to a page table.
All segment table pointers for shared areas
point to the same page table entries. Seg-
ment table pointers for private areas point
to unique page table entries.

VAE for VSE is a great idea, especially
for shops that are not running VM but
have outgrown a 16MB single space sys-
tem. The implementation is relatively
trouble-free and operates smoothly. The
major disadvantage is lack of communi-
cation across address space boundaries;
but I’'m sure IBM is addressing this issue.
You may also need additional real storage
but then you didn’t expect to get some-
thing for nothing, did you? &
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THE BEST-KEPT SECRET IN
VSE CONSOLE AUTOMATION.

Data centers today are serious about automating their VSE
operations. Most realize the system console is the logical first step.
But what many don’t realize is that the solution for VSE console
automation is already in use at hundreds of data centers worldwide.

TOTAL MESSAGE CONTROL

DOCS from SMARTECH Systems actually operates as the VSE
console, which means you have total control of all console mes-
sages. And because DOCS is not dependent upon an online system,
you always have access to multiple consoles, local or remote.

What’s more, with DOCS’ auto-reply capabilities, you can
practically automate your entire system operation by responding to
anticipated messages before they appear. You can pass CICS or
VTAM commands from batch or even automate the system startup
procedure.

Plus, DOCS’ message suppression and routing capabilities allow
you to customize each console to display only the messages you
require, eliminating messages that don’t need attention. You can
even operate multiple VSE consoles and the VM operator console
from one CRT — giving you a comprehensive console automation
solution.

AUTOMATING YOUR KEYSTROKES

DOCS has a wealth of features to automate your keystrokes such
as programmable function keys, multi-line input, automatic data
insertion, last-line recall and screen recall. These features mean you
accomplish more — in less time.

INSTALLS IN JUST 30 MINUTES

After a simple 30-minute installation without any customization,
DOCS becomes an invaluable part of your operation.

So if you are looking for the secret to VSE console automation,
find out what hundreds of our customers already know.

For more information on your console automation needs,
call 1-800-53-SMART. (Outside the U.S., call 214/956-8324.)

SVMIARTECH SYSTEMS,INC.
Turning high technology into SMART TECHnology.

10015 W. Technology Blvd., Dallas, TX 75220
FAX: 214/357-6338 Telex: 9102503110
International representatives:

France: Futurs Systemes et Technologies ¢ Poitiers, France

Tel: 33-49-01-7374, FAX 33-49-01-7351

Australiasia: Mycroft Systems Ltd. « Auckland, New Zealand
Tel: 64-9-817-7673, FAX: 64-9-817-3640

For additional international representative information,
contact SMARTECH Systems, Inc.

VM and VSE are registered trademarks of International Business Machine Corporation. SMARTECH and DOCS are trademarks of SMARTECH Systems, Inc. Copyright © 1989 SMARTECH Systems, Inc. All rights reserved.
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VSAM DATA COMPRESSION
Without the CPU Overhead

IAM REDUCES THE SIZE OF YOUR VSAM FILES BY 30 TO 70%

IAM'S FILE STRUCTURE — SAVES 20 TO 40%

IAM uses an advanced file structure which is far superior to
VSAM. IAM's supercompressed index, freespace concepts and
blocksizes make much more efficient use of disk space.

IAM'S DATA COMPRESSION

SAVES AN ADDITIONAL 20 to 50% DASD SPACE

Most files contain records with unused fields or repeating sets of
characters. When |IAM applies its proprietary compression tech-
niques, the result is an additional 20 to 50% reduction in file size.

IAM's CPU time is dramatically less than competing
compression products. In fact, since IAM's CPU time is
normally much less than VSAM, IAM with data compression
takes less CPU time than normal VSAM processing.

TRANSPARENT
Online systems (CICS), BATCH jobs, TSO, SMP/E and other appli-
cations make extensive use of key indexed VSAM (KSDS) files.

IAM is a transparent alternative to VSAM KSDS files, which sub-
stantially reduces the impact of VSAM processing in your instal-
lation. There are no modifications to programs or JCL to use I1AM
files in place of VSAM.

AUTOMATIC RELEASE OF UNUSED SPACE

IAM takes the guessing game out of VSAM space allocation.
Large amounts of disk space are wasted when users
overestimate how much space VSAM requires or

how many records a file will contain. VSAM

cannot release overallocated space.

VSAM TRKS | IAM TRKS % SAVINGS | TOTAL AVERAGE MAX

DATA SET NAME . ALLOC 7UﬁS§D I STD L 7CVOMPRV STiD QOMPR I RECORDS LARGEST LRECL
BIG.CLUSTER 37155 31es - | 27885 15600 25 58 | 4754670 233 580

| | 502

|

CICS.FILE.MASTER. 21000 19005 I 12720 9495 33 50 | 5068165 150 150
TABLE.CLUSTER ’l I 150
NAME.ADDRESS.FILE 9315 8985 | 6465 1875 28 79 | 428529 680 2090

| | 2090

Call for a Free No Obligation )

DATA PROCESSING

275 Paterson Avenue, Little Falls, NJ 07424 « (201) 890-7300

90 Day Trial
Supports MVS, MVS/XA and MVS/ESA !. .. “NNOVATIION
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