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A number of performance improvement exercises were carried out in

the United Kingdom during 1967.
of these achieved .mua s

Lald :
I am going to Ms ‘m:some

You have just seen the day-to-day control information which can be

produced by an accounting routine baidt inte Operating System 360,

Such monitoring gives an overall picture of what is happening in an

installation.

Pustlver vou shoui

(lv f\_o

d be aware that intelligent examination

g_g:thl:x day~-to-day information can reveal problem arzas, and that these

ara often best resolved by a joint customer/IBM project.

Lﬁ‘t“" "a’ai«m (10

FPer-example, the 9_!31111: picture

e Aav

.WEW
to-be-this. A 4 t of time is lost In mounting tapes and disks,

and in unnecassary overhead.

happy with his throughgu;:of work .

~ idle time batween jobs or batches of jobs,'™ various faults and troubles,
Any sweh customuZwﬂl probably not be
Lodh Hcs /Du(‘u..s

My first two ssamples concern oneﬂcustomer‘ who weas-experteneing /..
difficulty # carrying out a heavy testing load on his model 50.

Throughput and turnaround of large amounts of testing are of course

problems to many installations.

smigde &f

A small project team of 2 customer personnel and m was set
up to examine the testing methods and to recommend changes if-pesatisi |
.l Thestesm looked at the flow of work tesssmsisfso between programmers and

machine room.
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s_;_!DE 3 We s__llx_n_d_l__ed:ln greatest detall the actual machine room operations
dunm perlods when testing was schaeduled. Use of a stop watch
f revealed that a -we portion of any testing period was taken up
by the tape, and disk, mounting rejuired by the series of short test

jobs . As with most medium=-sized machines, the qustomer was
running only 1 job-stream of tasts plus spooling. During the mounting

of test tapes the machine was often virtually idle.

SLIDE 4 __:‘We wanted to 2uantify time losses due to tape mounting. We wanted

to get accurate figures without influencing or antagonizing tha operator.
So we arranged that programmers usad a few extra instructions to record
how long their program took to "OPEN" {ts datasets at each test.

LA in

This code couidshewe been made an installation macro.

Of course this method re uires th2 us2 of the Operating System facility to
'‘DEFER" mounting re uests for a volume untilthe program axecutes an
OPEN macro for a dataset on that volume, Father than-heve the re<uasts
issuad-at tha start-of a3 job=step.

a was

we found that over a period JZ_I_: ofktest sessiong were belng wasted in
mounting tapes - that Is about 1o minutes in every hour. And
incidentally the longest time rocorded for the change of 1 tape was 27
minutes . ¥ '

-

-

/ Blank Slide wa then looked at the number of tape reels allocated for testing work .

The total was about 10uu tapes for this commer cially orientad fairly

large model SU. Investigating the contents of these tapes showed
thot fow tapes carried large amounts of data. Most tapes only held
very little - an average of about 4uul bytes. Onlfthe final phase of

testing prior to handover for production ususilyro—wires much more data;«n
dad Hha L'afhrn‘ hay«
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We had a problem = many testing tapes. Tapes which were

axpensive to buy, expensive to handle and expensive to mount and

remount.

\7 SLIDE 5 We decided that the Operating System facility of device independence

= [-p could help us minimise these problems 5 Basically, this facility allow
us to use se uential data sets on disk rather than on tape with only a
change in a control card &r in the systems catalog. We found it possibl

to switch the contents of about lbuu test tapes onto approximately one

third of a 2316 diskpack, “ was asklestosbe kept permanently
mounted on the Model 50, A smealler installation might find that part
of a 1316 diskpack would be able to do this function.

SLIDE' 6 This fairly stratght forward move x‘* a lot benefits .,

It relecased uite a number of tapas for use elsewheare. It helped
easa the job of the tape librarian and reducad the number of issuas
and returns handled. It meant far less delays for operators. to
find the correct reel from a M‘énd mount it on a tape
deck. Life for the operators appeared to become smoother, and

of course more work went through the machine.

In_an unchanging.enuvironment these savings would have been worth

tie LOSEk &) 4 wlisk asves
at least £10,000 per year - the préee-ef-ssgerd, or perhaps even a

démls, model 20, However my next example, from this same
customer, ." shows that we were also able to improve the testing
onvisomment. iy AT el dows

(o BLENNK SLIDE The use of disk resident datasets enabled us to satisfy more easily
the bagic ruleﬁi~ achieving maximum machine throughput - to keep

it working. For another factor which should be monitored by an
accounting system is the number of between-job delays of more than,

say, 1V seconds.

1968 IBM European SE Symposium, Cannes -- Script for Doug Glading presentation

Page 3 of 10



s e il o

Cur ) _

TR Cus tom or feemetolivtng Sheaut-tnthieeesameb: now In fact prints a repor
of all such delays every 24 hours and re uires explanations fror: the
operators for long delays or for numerous small delays.

How did we keep the machine working ? Using disk datasets meant
that we had turned a good portion of our workload into NONSETUP work.
Moving into the environment of priority scheduling systems removes
the need to restrict testing into a fixed banil of time In a day or in a

shift.
%
SLIDE 7 Tests could be feg‘ into the machine with a spegified priority, where

they join the .ueues of jobs walting on a spool disk. Thas,

Whanever thare is a gap betwaen production suites or sets of programs

a short test job can easlly be allowed to execute with no set problems. (729

no difficulty In suddenly finding or fetching the re uired tapes. | =
O T 2 i i R ) I bivally.

Once again, the success of any improvaments can Le manitored by the
BLANK SLIDE  normal accounting routines. These should raveal an increased

number of tasts performed per day, a much shorter avarage length of job,

and fewer occurrencas of delays between jobs.

Thosz were two examples where a small projact tzam produced a

number of very worthwhile improvements. Let us look at another customer

situation.
EXAMPLE o
Another factor which should be shown up In any anazlysis of accounting

information is the number of jobs which e_n_d abnormally and, if jobs
are suitably coded, the amount of time spent doing re-runs.
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A common ramark made by operetors to anyone investigating ARENDSs

snd raruns Le ‘this program always Jlves a core Jug 'Uiat

P
% A wakes b e Cr OCLees g
gyave qrors lost time too'. W:-‘_—L{._ 1
< Gt AR~
-%--. The faults may be program errors, luordwars troubl

incorrect job control cards and so forth which have never Laan reportad or

reported to the wrong person and not sctad upon.

Many customers do have a man performing a ' uality control"” functior
MJMM a
M—MMMMU. T uality

Control) saves hours of 'fault" time.

A _projact sat up to Investigate faults will elishinate many unnaecassary

NG, But almost cartainly it will have to Uesign a proper reporting

systom, which ensuraes that suitable information is recorded and that

troucles are treated with an urgency ralatad to their costliness . S

’ 5 ot
SLIDE 8 *Wa have found that a proper systom dems re .uire thet 2 lot of datae
has to be written down by the machina operator, such as the progroms
running, volumes mounted, indicator lights and s0 on.
In many cases such as an unexplainad walt state or ptogram loop the

S0i8 ol

machinea is ha{nd up.4 The solution - 2gulp the operator with a
e portable tapx_,_r_@gxdgr or better still, an IBM 2SELESHNGSIght Dictating

Seee TA Unit .! get the machine back on the air as quickly as possibla.
An efficient reporting system should be matched by an efficient recording

system.

EXAMPLE 4

SLIDE 9 revealed that he was doing the same job, or same sequence of steps
within a }ob 8 jobyvery frequently. In these circumstances the time taken
up by the scheduling functions of our control program can become
significant - we have an overhead pmbl\em.
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SLIDE 1u Examining in more detail the steps Involved.we found that a very

short and simple monitor program could bs usad to "Link" to each

of the reruirad component programs of tha set in turn. Normally
we would exacute the individual programs PROG 1, PROG 2, PROG 3
as separate steps, Control is passed back to the Oparating System
scheduling functions batween each step. We replaced this by a
one-step monitor program. Using this technique to LINK just

to 2 programs:~ the FORTRAN compiler and then the LINKAGE=EDITOR
proved worthwhile, On a Model 50 the saving was found to be

8 seconds.

' 4
SLIDE 11 Since this customer was perf/orm_l_r_x_g*about 2u00 such FORTRAN compile/
. likk =dit jobs a month he saved approximately 4 ; hours per month.

That is worth in sterling perhaps £200 per month or say gzi thousand
per y=ar. Please do your own conversion into gold, This
techniiue need not be limited to compile and linkedit steps. More

‘complex sequences in normal production sultes can show even greater

savings.

Even in the worst cases the day-to-day accounting information should

SLIDE 12 show:that at least 5U 4 of running time is spent in executing programs.
As Terry Halsey observed one of the analyses produced ‘'should show the
distribution of job ranning time within various time ranges.

(7 vl oa

Hyow-atsina commercial enweenment you should find a situation
such as this - a small handful of long-running jobs, consuming almost

as much time as all aothers.
Again it is my opinion that it i{s the responsibility of the customer to
appoint somebody to the task of ensuring that programs are as efficient

as possible and that the computer {8 being utilised as near to
capabllity as possible.
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Long running jobs should be examined carefully by this man, or to

A prove the need for him by a pro;ei..._‘ A specific measurement they
' should take is the GPU Utilisation and core usaed during a job,
A recent Installation Newsietter gave a method of finding at a point
in time the core used by a PL/1 program, CPU Utilisation can be

5 e '
measured in a number of ﬂays‘wcﬁ\hask Despatching .
IS = r P L]
routinaes within Operating System A R RS ;
(v 1t Pracests, pasbihiwne TS oot v pipeluses o (Ros
w E to perform a known number of loops round akknown group of instructions

<
H““M calculating the un-ttlised

time in the othor partition, o Putv’tu,\.,.;\

EXANMPLE 5
an //(‘L" ’C;‘(" /z(f/-' éut et R AFY Cejair«ﬂ:‘ l-s&
'me‘curm& Paoripheral Qperations (CPQ) program

. bt
on o Model 4. ,fv'\‘rfx' performing card to tape (unblocked) uttieEss
29.8% of the CPU, - By writing blocked tape of 160U bytes
(a blocking factor of 2u) the Utilisation falls to 3,6%.

Wea should apply this knowledgz to any long running job. By using
the Operating sSystem facilities of specifying Blocking Factors and
Number of Buffers on the control card at execution time we can fill
avatlable cora, quite possibly reduce the number of tape volumes and

”SL!D}: 13 make the program more efﬁ__c_lgn,t_,_’; An example of this = the running
time of a 14 minute program was cut to 7.2 minutes.

er elapsed job '8 means units are tlad up for less time.
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Study of a complete suite similarly can be profitable. The

original design of a suite may have been quite competant, but changes
a hardware, suite makeup, OS facilities may mean a review could lead
to gross improvements. A little peprogramming may work wonders.
Reblocking and a small reprogramming effort produced the second result
shown - and the elimination of 40-ddd reel changes saved at least 10
minutes apart from the more efficient data transfer.

Al
i s,

EXAMPLE 6

2

SLIDE 14 Within the programs themselves, dramatic improvements can be ach{qved

New versions of compilers as we have seen recently are introduced to
give faster compilation and more efficient object code. The
“ effectiveness of .programs will.of course be found to be related to the
programmers experience and development, The easizest method of
improving the performance of any programmer is to go away yourself
for 6 months - he will be better when you retum. 1 like this method -
“but it is not the ideal.

Help must be providaed in this development - by further training, good
standards and dissemination of "bestways" of doing things.
Really key programs or routines are often worth writing in a special way

or worth reviewing on every change of OS facility to ensure they are
near optimum.

These points arc again basically the responsibility of the customer,
with the IBM SE providing advice and information. Unfortunately,
it can take a special project to really make clear the need for continuing )

effort.
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Two startling examples in 1967 from 2 different customers based on

these four points were the reduction of a 32 minuts program to 2%
minutes and a 26 minute program to 2 minutes o
t ¥
SLIDE 15 To review ywhat I have sald, I have discussed examples from each
of the segments of machine time, where projects following up the

indications shown up by normal accounting analysis have given
improvements, sometimes dramatic improvements. PMnce
is gained by reducing volume changing, eliminating between=job
delays, controlling faults and cutting overhead time.
23 Ma Codlon sy

Cartoon2 I hope you can sae where the IBM SE can help/by contributing his

experlence, advice and outside viewpoint to special projects and to

tha continuing control and reyigw the customer should carry out.

: We must aim at croating a more efficient installation with much more

of the time being spent in executing good programs efficiently,

Even whan this situation is achieved, it will still pay to study the
system. For further improvements may still be possible by changing
our configuration, In addition, we must consider the other
dimension to our plcture - that of growth, This i{s the topic which
my-sgli#sgue Tony Cleaver will now discuss. g

DGG/jf
17.4.68
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end
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