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ARTUA = JOB and PROCESS Monitaor for CX and Fre—Cx Machines

1 mu:t start, of course, by offering naarly all of you here copgratulatione
on the 200th anniversary of the our-break of organized ¢rime. It is organized
ppime a far a8 I am ¢oncerned because your ancestovE WELS rebelling against my
moherchy, Frem the tope of the mezeting, it would appear that the gpirit of
the Rewalution has not died but, inatead of it being directed at GeoTge ITL, the
imperial power, remate and majestical, is now Hewlatt-Fackard.

The oprigine of ARTHUR, like King Arthut himself, lie back in the mythology.
The HF 3000 was a mythelogical sort of machine to us when we FiTast got it. It
had stacks and segments and & virtual memory and was & whole heap bigger than anything
any of us had ever tackled at firat hand., In 1973, when we took delivery of
the machipe, it came into cur Institute 83 & mythological beast of unknown and
miecome tempersment. The staff of the Ingtitute wers twoetly traditienal
chemists, that is they ussd the techniques of wet chemiatry., Im 1970 a new
Director arvived who introduced more physical methods and it was he who wax
behind the selmetiom af the HP 3000 for the Institute. 0f the 600 scientific
and technicel staff at the Ipatityte, thers were ug WITe than 10 who had auny
sxperience of computing of amy kind at all at that time.

1n thosa early days we used MPE "E' aod foT the zotrt of work our users
were doing, this was quite adequate. However, 88 time wemt on amd we trained
the staff, thac is the Institute staff ook the cemputing staff, these naive
ysers beceme increasingly confident sand advemburcus in their use of sy=tem
racources. . The first real bottle-peck was the absence of spooling. We owver-
came thig by prevailing enccegafully om Hewlett Packard ta supply us with a
pre-release versionm of MPE 'C'. It wae around thet that pur users seemed to
gain & lot of comfidence in & very short period and we quickly raan into trouble
with other system limitationa.

Eepeated attempts to get Hewlett Packard to produce thé necessary Eystem
performance monitoring software were of no avall and it was with comsiderable
reluctance that we decided to do this work ourselves. Forbtume emiled wpon us

and we were able to take on a new member of staff in the Computer Laboratory.
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He cama Etraigﬁi to us Irom Hniv&rsity uherg he had heen studying chemistry.

He bad héén doing fome work using ICL aguipment but it was ooly as apn adjunct

ko hig chemistry; by no stretch of the imagination was Jobm Sowden & Eyabems
progY ammar . The aother ataff of the Laboratory were, of eourge, commicted very
heavily to the existing work programme and Dr. MacIntyre, the Head of the
Lahoratory at that time, dropped the problem inte the lap of thie mew lad. It ie
to his considarsble credit that he wag able to boot=strap himeelf into the
positicn of producing ARTHUR fn 0 menche.:

Hewlett~Packard people were only of use to us at the casual advice lewvel.
HWe were able to do the work only because we had already procured some
documentarion (by 2 process I shall not mention here): a bowk of syetem tables,
a 'bedsheet' and 8 microfiche met, all of MPE 'B'. Gy uging these three sets
of docmments and & considerabls amount of native wit we were able to steer John
through the early stages and then he was able to Ely on his owm and produce the
necessary goods,

ARTHOR appeared in twe stages. The first ome mondtored the system tables
and' praduced a primt=out om the cemgol of CEU times and stack sizea for any
in-core processes that ARTHUR had picked up. The work we reslly wanted from
ARTHUR was for him to forceably re-schedule work which was being run frem a
sesslem and conseguently in tha G oo our machine down to the IH] where we fun
JOBS, when that was approprimte. It is a characteristic of teaching a larTge,
niive user base how to use the machine with the power of the 3000 that the
users’ programes get bigger and bigger apd bigger, so thal without them beiog
too aware of it there comee a point where sessiomal users are uping stacks of
20k or more, Efficiency of computaticp is mot something you can introudce to
the nhive user when he [irst closes with the machine. The introduction of the
idea of computaticn efficlency has to be delayed until such time as the man
himeelf becomes concerned about improving his throughput. Only then is ha
prepared to learn more shout the detmile of the use fo the machine; prior

te that such information would be comsidared by him to be weeless.
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We relessed information wheveby the sort of stack size and CPU time that
we copgidered to be legitimate for gegsional work weré explained, and by the
aid of ARTHUR we wera able to have Ehe resylts monitored. With the fivsc
edition of ARTHUR we tapped people on the shoulder to have the ordinances

enforced, but when the final wergion of ARTHUR became ayailable, it hecame

" guite automatic.

ke-ccheduling ie done om the basis of a Frocess since it is Processes that
¢ake time and shsorb rescurces. Lb is quite obvious that for a Process ta
have eny exiatence at all thers muat be mesns within Ehe pperating aystem Lo seb
them up and destroy them, What we did not kpow was if it would be passible
to re-schedule a Process once it had been set up by the pperating system. &
good look at the priviledged intringics in the mierofiche set resulted in us
findlng REMOVE and INSERT which do just wvhat their names Suggest.

A copy of ARTHUR oo magnetlc tape, and the 1isting of the software, written
in SPL are lying om the tehle outsida and eanyome wiho may wish to inspect it or
have & xerox copy may de so. The tape is intended for the Deer Group Library
but anyone who would like a copy before this becomes available should send a
tape to me at Mill Hill directly; wa can only handla 500 BFI.

AETHUR. tune as a JOB and makes usa of CETERIVMODE and su does not appear
flagged as PRIV in SYSIEM DIRIPS - HF shrug of f FRIV USER made MFES. It only
takes a few tens of secomds CEU time in 24 hours 8o is not heavy ofl resQUTCES.
¥ou talk to it vis the switeh register and the coneple,  The proETAmme ig very
wall docmmented: T claim that &s being my particular contribution, there is
bardly 2 line without 4 comment. {At thiz point the meeting applauwded).

In the IEM Systems Journal mmber 4, 1975, there i2 an erticle ecnkitled
vporformance Analysis of Virtual Memory Time $haring Sycems": dear HF. can wWe
oleage have & gimilar article about the 6D and WOT JUST FOR THE SERIES THWU
MACHIHES .

There iz a useful utilicy net supported by Hewlatt Packard called QVERLOERE.

Like ARTHUR, it runa as a JOB. Please, HF, could nat ARTHUE, and OVEELORD be
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taken up and Become a compesite, supportedrutility? This would inmpr Lhe

everall oise of the dmachipe without ask ing 4P to make slterations L0 the

cl;p-arating gystem with unlmown and indeterminate effects tm,-r:lug.lwut the EFSEEJ_H' £

. Up the Bevolutiod.
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