

























































































































































































































































































An Appraisal of Tho Atlas Suporvisor

Tho naxinun anount of physical storc available to a program on tho KHanchostor
Uﬁivorsity Atlas is 165 blocks, The addrossos by which thosc blocks arc roforrod
to by tho programnor nay, howover, bo anywhoro within the pormittod rango of
1792 blocks, Zach progran dofinos within its job doscription the amount of

storc that it will roquire for both tho compilo phasc (compilo storo) and tho

oxocute phaso (exocuto storeo) and the suporvisor allocates to tho progran a

block diroctory of tho appropriate longth, Within this diroctory oach ontry

is in two parts, the first boing tho block address in the progran addross
spacc and the socond is tho physical position of the block within the storo,
It would bo possible for all storc accossos to bo translatod into physical
addrossos by roforonco to this block diroctory, Such a tochnique would take an
excossive anount of timo and it is theroforc not used,

On tho Manchoster Univorsity Atlas only 32 of the blocks aro located
in diroctly addrecssable corc storc, tho ronaindor arc on magnotic druns, In order
that progran addrosscos can bo translated into physical addressos within tho storo
without significant dolay an indiroct addrossing scheme has boon provided by hardware,
Associatod with oach block, (or page), of corc store is a 12 bit rogistor, gonorally

roforrod to 25 a pago addross registor (PAR), into which tho supervisor can place

tho address, in tho program addross space, of tho block actually in that page of coro
store, Whonovor a store request is made, tho block part of the address is compared
with all 32 PAR's in parallol and the physical position of tho block in the
core storo is deterninod, Tho cost of this indirect addressing is an increaso in tho
storo accoss timo of approximatoly 30 percont but sincc this accoss tine is in
goneral overlappod with othor oporations of the CPU there is no significant loss,

If tho roquestced addross is not in a PAR thon an intorrupt

occurs and the contral oxecutive is ontored, The block dircctory is then scanned

to find the position of tho requirod block on tho drum store and the block is
transforred to a vacant pago of tho core store, The associated PAR is sot to the
corroct block numbor and tho main progran is rostarted at the instruction vhich
caused the interrupt. Whilst the block roquired by the main progran is being

transforrod back from the drum, tho contral oxecutive sclocts another page to bo

transferred back to the drum, thus maintaining an enpty pago in the coroe storec,
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Magnotic Tapo Suporvisor,

Atlas magnotic tape is pro-addrossed tapo with fixed longth blocks of

812 words oach of 48 bits, The blocks aro numbered soquontially from O to n, whero

n < 5000 dopending on the siée roquired by tho user, Block O is not accessable

to the usor, and is usod to rocord the tape title and various piccoes of information

connocted with tho tapc (length of tapo, date whon addrossed ote),

Tho main oxtracode instructions availablo to the user for manipulating
magnotic tapes porformr the following operations:-

1. Scarch for any spocified block on tape - this positions the nagnetic tape
with tho road/vrito head immediatoly bofore the specified block,

2. Read forwards n blocks (n < 3),., This extracode reads the next n blocks fron
the magnotic tapo to the specifioed store blocks,

3. Road backvards n blocks (n < 3), This roads the provious n blocks from the
tape to the spocifiod store blocks, The reading is performed whilst the
tape is moving in rovorso, but the order of the words in cach block is tho
sanc as for forward road,

4 Write forward n blocks (n < J), This oxtracode writos n blocks fron tho
spocified addross in store to the next n blocks on tape,

411 tapo oxtracodos causc the nagnotic tape supervisor to bo activatod,

This first locks out the blocks of storc which are involvod in the transfor,
and thus provonts thom boing accessed boforo the transfer has beon comploted, It
thon rocords the order in s quoue for tho appropriate dock, When this order

reaches the top of the queuo its exocution is initiated by the nagnotic tape

suporvisor, In the mean timo contrel is roturncd to the noxt instruction of tho
usor prograr, With a fairly small amount of atitontion from the supervisor tho
order will be oxocutod at tho transport specd of tho tape autononously with
computation in the CPU, At the ond of thc operation the lock out on the storo
block is reonoved, Providing the job docs not refor to a locked out block 1its
conputation will bo ovorlappoed with tho tape oporations, If it doos rofer to a
lockod out block it will be halted until the lock-out is rowmoved and a program
change will be performed if another progran is freo to go. The total tino during

which a tape job is haltod for this roason (nagnotic tape halt tine) is rocorded

for costing purposoes, It is always advantagoous to nininise halt tine particularly

in jobs using o lot of store, Typical nagnotic tapo speods arc 15 blocks/scc for
t{&nfii s an% ghort soearchos (<100 blocks), scarches groator than 100 blocks aro
ightly faster












An Appreisal of The Atlas Supervisor

The supervisor produces an automatic log on paper tape which consists of

a record for each job giving the following statistics,

Time started

Job identification

Anount and type of input

Anount and type of output

Instructions obeyed during compiling

Instructions obeyed during execution

Anount of store used during conpiling
L __Amount of store used during execution

Nunber of one level store transfers

Number of tape transfers

Anount of idling sinco end of previous job

Instructions obeyed in supervisor since ond of previous job

Tine conpleted

These figures provide an accurate picture of the behaviour of the syston,
and are also used for accounting,
Typical average performance figures for tho Manchester Atlas

_during the time it is available to the University Conputing Service are:

56%) exocuto time

535 conpilo time

26%  idle time

1§},  supervisor timo

or 6fk  eyston efficiency

thoy ignore an approximate 5% intorrupt time,

These figures conmpare favourably with the figures given by Dr, Amdahl for
the IBM 7090 (7)., A substantial part of the 'lost time' is due to

the one lovel store namnely 1f%> idlo timo 535 gsupervisor tinme, This is of

courgse loss on the othor Atlas Installations which have largor core stores, Wo

shall discuss later how variations in tho job mix affect tho systeri efficiency.


































































