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Abstract:

This paper summarises various figures from up to 20 performance studies during 1969-1971
using the AMAP tool.

Most of the studies were of different live customer installations covering models 40, 50 and 65,
almost all running under MFT.

The system performance levels are presented to show how a sample of typical users are
actually utilizing the CPU and disks. The difference between actual use and system capability
should be noted. It emphasises the potential, and the need, to educate and to increase
customer satisfaction with IBM.

OS System Dataset referencing accounts for much of the disk accessing. Actual figures live
situations are again given to illustrate this and to indicate the need good Resident Option lists.

Summaries of the loading of Access Method modules, transient SVC call-lib members show
that the supplied ‘standard lists’ are in many circumstances far from ideal. The figures will help
the reader to select good basic lists for systems without unlimited core.

Introduction

The intention of this paper is to pass on some of. the experience gained in .various customer
performance studies. During the course of these studies many similarities have been noticed across
the different installations analysed. This paper should give practical help, and food for thought, to SE's
dealing with the multitude of medium sized OS MFT installations.

There is often a large gap between the potential performance of a customer system and the actual
performance being achieved. The figures in this report illustrate that this is a very common situation
even in quite mature installations. Hopefully the practical points and discussions in this paper reduce
the gaps that may exist in many other installations.

The author has drawn on some 20 of his performance studies With the AMAP tool. The studies have
covered about 13 different customer systems plus a few personal investigation runs of different
subjects. These runs have been under OS Releases 16 to 19 on Models 40 and 50 (with 1 65), all
except one run being under MFT. Six of the more recent customer studies are analysed in more detail
in the various Sections of this paper. Obviously all the installations remain anonymous, but they are
from various industries from insurance to process, although no university or purely scientific-type job
shop has been studied.

Since AMAP was the tool used, the figures result from runs, lasting up to an hour, of "Representative
Jobstreams”. As is well known there is usually no such thing as a truly representative jobstream.
However even if individual studies are open to some questioning on this point it is sensible to argue
that over all the studies together some reasonably typical work was run. In fact nearly all the studies
probably ran the AMAP-traces work noticeably more efficiently (e.g. less blow-ups', idle partitions,
mounting delays, operation decisions etc) than day-to-day work.

Thus actual performance levels are very likely to be lower than those present here. Therefore there is
even more scope for performance studies to ensure that Proposed systems do do the proposed
workload when installed, and that installed customer satisfaction with IBM is high.
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05 DATASEY USE

FIGURES ARE

A.  PERCEKY OF ALL VISR I/G6's

B, MERAGE T/0 TiME EXCE TO 08T, 1IN
MILLLSKOS PER RECORD QW11 PCT FUrCH
ACCESSES 10 LIRKLIB ARE AROUT BALF
THE BEER OF RLCORDE)

MOST STUDTLES NAD NO RESIDENT OPTIORS.

STUDY ~ * SVCLIB JOBGUENE LINKLID '
TOTAL

A3 A B AB o A's ‘

Bl 9% 75.6 1.8% 76.3 107% 52.3 67%

D 9% 4h.7 217 - 6.5% 48.9 56}%

A 172 1.6 9% 93.6 13% 95.5 39% |

P 18% 66.5 102 - 12% 118.6 407

R 277 69.6 127 62.5 113% 69.4 504%

B2 187 47.5 G2 33.7 6% 53:1 337

G -12% 42,5 9% 62.0 16% 40,0 374

L 2142 72.6 12.8% 69.7 *20.3%7 62,2 5417

X 15%%% 55.6 9% 68.2  *18}% 93.5 4242

%* Figures subject to the swall record problem described
in UK SETH 046.

*k With full resident RAM list.
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SECTION H LINKLIB and. BLDL

The first observalion to make is that the IR supplied BLDL list

is completely useless in a normal user environment. whilst the
supplied RAM and RSYC Tists are not unreasonable (though by no means
perfect) as initial untailoreq Tists, the supnlied LLOL list refers
only to assorted utility programs instead of to system modules that

are used ien or a hundred times wove Trequently.

1t is being ;hggested to the producers of the relevant SRL that

either there shbuld be & warning that the standard BLDL 1ist (in

.contrast to the RAM and RSVC Tists) should not be treated as a

usable Tist, or that there should be & wore practical standurd BLDL
list. In fact two versions would lic required, one for MWT and one
for WFT, as there are distinct difforences in the LINKLID nambers

accessed.

A BLDL entry eliminates references to the directory of LINKLIB. As
the éntries are small (40 bytes in MFT) they can be used to pad out
the nucleus (re fixed area of core more precisely) to a 2K boundary.
On performance grounds alone a list covering, say, 15 members is

usually justifiable.

The greatest difficulty in deciding on a BLDL Tist is due to many of
the key members of LINKLIB having, Tor scie obscure reason, numarous
ALIAS names, If an alias name is used to refer (o a member then that
alias is what should be in the BLDL list. Aliases and proper nember
names are used in different proporiions in different meabers. Some
names are barely uséd and so would be wasted as chiries in the

BLDL Tist.

continued ...
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Tools such as AKAP give the cferences to LINKLIB members as
references to physical records on LINKLIB. On sysilens with PCI
Fetch (ie iModel 50 up) the AMAP LINKLIB summary report can initially
appear a Tittle confusing. This is beceuse some of the physical
records that make up a mewber capn bhe Broughl in by one access.
Systeiis without PCI Fetch give an accurate aceess count vor each
physical record. 1n either ca;e the number of uses of a particular

member can be seen, but there is no indication of what actual names

were used to cause the member to be loaded inio core.

There is at least one measurement tool which will record the name used
to request that a member be fetched. This is called CATCH (available
to Korid Trade as MIDS-WT-07R, ar -08R for FNT).  UnTortunately at

the time of writing this is restricted to IBH Internal use only.
However some private runs of CATCH have lead to the table ‘LINKLIB
MEMBERS and ALIASES'. This shows roughly the propartion of

references made by each name and alias for the more popular MFT
LINKLIB members. The table could certainly be refined if more data
waé’aVai]able. There is definitely a need for more information on the

frequency of use of aliases.

DG/jac
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DRAFT SVCLID 1

b SVCLIB and RESIDENT SVC's

. This paper discusses muchines wheie there 15 a core space problem, On
these muchines one eannot necessarily find space for the supplies list of Resident
SVC's (which requires over 28k) cven if it does scem worthwhile on performance

grounds io have that lisi resident.

12, However without Resident SVC's acliviiy fo SVCLIB is o very important
factor. The 'OS Daotaset Use' table shows figures of between 12% and 395 of
all disk 1/O's being te SVCLIB.  Oficn the tolal of 6ll 1/O times to SVCLIB
(EXCP to POST) approuches the time irased ~ ie. systems can be virtually
always doing 1/O to SVCLIB.  So it is important fo use the oplion of making

some transient SVC's resident.

13. The supplicd list, besides haing rather large fTor many configurations, does
not includa the tvo SVC routines that invariobly scam fo head the popularily pole
for transient SVC's. |GCRO078 und 1GCO107B, the two operalor communication
modules, are always highly used in non-HASP environments. Making them resident
also has the useful result of giving the operators the impression thai the mochine is

going faster.

4. For most uzers at least the leading 5 members of SVCLIS should be made
resident, These 5 (IGCOC07B, 1GCOT07B, 1GGO201Z, 1GGOI20N, 1GCO0011)
will occupy epproximately 4,412 byios of core-madule sizes may vary with Relcase
Level. These 5, on the example figures in the 'SYC Members Use! table, will
eliminate some 144% of the activity to SVCLIR, The standord (Ria) 1ist ot 63 times
the core reguirement would save only about 23 ties os many accesses. The 2i
SVC's of ilie 'SVC Member Usage' iable would sove rather more accesses aof only

three-quarters of the core.
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15. To Summarize:
Eniries Appres core % of SVCLIDB écfi\'ii)'
eliminated
Standard list 28 28,600 3529
Top 5 5 4,400 1419
Top 21 21 21,200 36%
16. This. indicafes the imporiance of a geod RSVC list. Do not forget that

the above figures represent uverages over ¢ number of different users. A list

properly 'tailored" to o particular user gives even beiter improvemants over the

- standard fist.  If you are looking for a basic list to use until o tailored list can

be established then the 'SVC Mermber Usage' fable should be a good basis for

selecting 5 SVC's or 10 or 15 or however many you wish,

7. The problem with advising customcrs fo fuilor their RSVC lists is that they
then ask how fo find out what SVC's 1o muke residon (ond perhaps how mony to
malke resident), AMAP fraces only sainple o small poriion of a customers workload
so that one AMAP run could produce an inaceurate picimre, SVC use should be
moniiored over extensive periods fo get a frue potiern of use, and thus develop

an optimum lisk,

18. An idecl Tool for studying SVC (and LINKLID) loading is CATCH. This
is available 1o World Trade as AIDS-W/[-07R (0BR for MVT) in ihe SERUM series.
There is however the unfortunate difficuliy that it is only avoileble for use on IBM

Internal machines at the dale of vriting this paser.
¢ Pag

19. A generally available but less tidy approach is to use the CE Service Aid
program TFLOW, This is a trace program aveilable in different versions for
different OS5 Releases. Exit routines ara fairly eosily writien for TFLOW. To
study SVCLIB acecessing an exii rouiine con be produced that cavses the tracing
of anly the TTR's of 1/O% to ihe SVCLIG disk (or just SVCLIL). These records
can then be soried, foialled ond relaled o member names by @ PDS Directory

list. A simpic PL/1 program is advised for 1he totalling rather than the slow

L8N ALY : PR R L NPt L ¥ SONINY WISSTIRE U SO [ 14 B
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exit is strongly adviced to be the betier approaeh:

0. Note that it is imporiont 1o record ecival SVYCLIB nember aecessing rather
than the issuing of @ SVC. For exomple cne OFERM con resuli in the loading of

mony members,

1. Also note that certuin SVCLIB mambers are very prene to keing rofreshed.
One imporigni sufferer from frequent refreshing is LGGOTP0N which is one of the
top 5 list above. On @ buzy system with a number of patitions it is therefore even
more necessary to have this member resident.  Some siudics elsavhere, so far
unpublishad, illusirate that SVC Transienl Area Refresh is o defintie handicop 1o
large MFT systems. For a 360/65 o ratio of 1.20 accesses fo SVCLIB for every

transient SVYC executed has been found.

112, Meniioring the ioading of members implies runing for these periods with no
SVC's resident.  This requires that the eperators can remember to 1PL this way -

if not then chenge the PARMLIE defeult RSVC eniry o one innocuous member.
Luckily running with no RSVC's will be harmless, in contrast fo the dangers of

running with no Resident Access Methods.

113.  Even if you know from AMAP the average 1/O fime to SVCLIB when running
with no Resicent SVC's it is diflicult lo eslimote the elfect of a particular RSYC list.
One con calculaie the tolal 1/0 time that will be dircctly eliminated. Bear in mind
when doing this caleulotion that some members require directory references (eg.
IGCO107B) so that making them resident saves Iwo occesses per use.  This direclory
is only referred to generally for socond and subsequent loads of SVC's, but excluding
roufines such us OPEN, CLOSE eic. which avoid the directory. This is mentioned
in the section on BLDL lists for SVCLIB in the Systoms Mrogrammers Guide SRL

(R20.1 levei).

14, Some duioiled before and afier siudies ore needed so thal 1he abioluie effcc
of making @ particular set of SYC's residant con be mousured, Few, if any, such
studies are documenied, al fcost not To the auihors knowledge. With this laek of

fGetvol evidence, the aothor, probubly foothovd dly, & togeyisis thal in o fatily

pg 11
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waiting for 1/Q o SVCLIR (soma proportion of which will be unoverlapsed) there
are various second ordor effecis,  Hoving u eeriain sef of SYC's resident will not
only speed up use of those SYC's by fubis in the maehine and by the system, but |

will clzo, give eonsidmable improveienis in such things as:

Average /O time o the resi of SVCLIB

(both the record reading companant and the preparciony queving
for-channel, device cle.)

Reduced interference with and from ether datesals.

Redueced channel road by perheps 1 or 295).

Xeduced CPU Utilization {lofs of 1/0 and 1/O saf-up saved),

Distinet alicviation of that undar-appreciated problem of SVC Transient

Area Refresh.

115, To complicaie malters it is not just u question of cheosing which SVC's
lo put in your list, but also of how fo allocale core amongst the various Resident
Options (RSVC, RAM, BLDL) ond in competilion with other opiicns such os

PCI Fetch, SMF, eic. Even if one could cccurately quantify the benefits
associated with each variable it would require an LP program run fo find an

optimum belance.

However the usual complete guesswoilc can ba improved upon by at least
caleulating the accesses saved per kilobyie of core used for RSVC, RAM and BLDL.
If average 1/O times per access are estabilished for the condilion of running with
reasonable lists then the toial 1/O fine saved per kilobyte can be worked out. This
is useful in comparing the worth of one extra residant SVC versus several exira
BLDL entiies. Unforiunately it can only partiolly substitute for whot the user
really needs io know i.e. the poiformance frode off, on his sysiem, from a change

in resident aptions.

pg. 12
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DESCRIPTION OF SVCLID MEMDTRS

1. 1GCO007E OP COMMIUINICS - Router (SVC72) N
2. 1GG0201Z CLOSE - SAM/PAM for RA Davices Yeos
3. IGGOISON OFLN = Final Module Yes
4, 1GCOI078 OP COMMUNICS - 1052 1/0 . N
5. 1GCO00IF " FURGE (SVC 16) Yes
6., I1GGOZ00F CLOSE - Direct Accets Processing : Yes
7. 1GC0002?  CLOSE = Initial lead Yes
8., [IGGO200Z CLOSE - Where to Go Yes
2. 1GGOI90I  OPEN - DA DSCB Pracessing , N
9. 1GCO0dI OPEN - Initial Load Yes
1. IGCORO2E DA Track Balance (SVC 25) N
1. 1GG0200Y  CLOSE - Direct Access Procetsing Yes
3. 1GGOIP0L OPEN - Marge and AM Determingiion Yes
14, 1GG0I190S OPEN - Final Loud, Revrite JFCD Yes
15,  1GGOI99M  OPEN - Merge Yes
15. 1GGOI90M OPEN =~ DCB Exit Yes
15, IGC0I91A OPLN « SAN DER Censiruciion Yes
18, I1GGU200G CLOSE ~ Delete Subrin, and Resiore RCE Yes
19, IGG0I90Z  OPEN = DA Mount Verificeiion N
20, IGGOI?IN OPEN - SAM DEB Construct for DA devices N
21, IGCO003E  WTO/WIOCR (SVC 35) ' N

Notes for SVC Merber Usage Chiart

E=nnn indicates thot this figure is an estimaie as the member wos core resistont

for this study
Perceniages in parenthesis are percenioges of tolal records frem SVCLID,

Asterisk indicates size from ihe PDS dircelory eniry disagrees with sterage Estimates
SRL. Size can also vory wilh 1cleasa,

pg. 14
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c} Disk 291

Mmost a half (8,061) of the 17,876 accesses to this disk ware 1o
LINELIB. Most of the rest were for 8Y5HEY records. Only 0B accessas
were made to the blocked (2t 1,040) PROTLIB in this hour or &o.

The average nccess time to LINFLID was 69.4 milliseconds. Only on
6% of the accesses did the arm seck (o LINELIB. Just over 1,000 of
the accesses in this run were to the diveetory of tha library. The
BLIDL list seciion of the report discusses the reakdowa of references
by module of LINKLIB.

Nole that several of the most hicavily used modules (e.g. the scheduler}
are located In the end few cylinders of the 90-cylinder dataset, remcte
from the direciory. 560 sceonds of the run involved 1/0 to LINILIB.

A 2314-based LINKLIB would involve considerably less secking as it
would require less than 22 cylinders in contrast to 90 cylinders hete,
LINIELIB records could be generated at 7K maxinum rocord size instead
of 3% or so. On 2311 the 19,424 bytes of IEFXVAVR came into core by
34 scparate accesses, .

Mdditionally a 360/50 is {ast enough to make use of the PCI-Tetch
facility of OS, Typical 2314-residenl systems Bring in about 2
physical records per access averagad over the run - i.e. the number
of accesses to LINKLIE (and JOBLIBS) is halved,

The storage requirement for PCI-Tetch is 3,472 bytes, This scems high
but should be related ta, say, the current BLDL list which costs

2,444 bytes to save for this run (42 sccesses, At 69.4 millizeconds per

access the 1/0 time saved would be 45 seconds, 1f PCI-TFetch saves
only 1,000 of the 7,000 non-directory references it is as useful as the
4 cuirent BILDL list.

The effect of PCI-Tetch is difficult to estimate quantitatively, It is
probably reasonable to assume a saving of 3,000 scparate accesses at
approximately 70 millisecs each, i.e. 210 seconds of 1I/0O time over
the yun. If about half that time is realised as a reduction in rurming
time, PCI-Tetch would be saving 105 scconds in 70 minutes, or 2%%,
The accessing of JOBLIBS will also he improved.

PCI- Fetch should he included in the system as it will improve ‘
performance, speed job scheduling ete. The improvement should be
worthwhile but probably docs not justify a special SYSGEN.

D.  Disk 292 '

¢

This disk held SYS1.JOBQUEU) and SYSPRINT dutasets, The accesses

y to JOLQUEUL were 8,358 of the 25,537 total (33%). There was some
tnterference with JORQUEUT, the arm being elsewhere 21% of the time.
The average 1/0 time to JOBQULUL was 62.5 milliseconds.
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