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1. Objects of Visit

To obtain detesiled information on the intentions and achievements of the
joint committee of GAMM (Gesfellschaft fiir Angeweandte Mathematik und Mechanik) 7
and ACM (Association for Computing Machinery) towsrds a unified l&n§\mge for the
expression of computing processes in automatic programming ("aLcoL").

To exchange information and experience on automatic computing matters in
genersl,

2, Persons snd Places Visited

(i) Prof, F, L. Bauer at the Institute for Applied Mathematics at the
University of Mainz, 21st-23rd November.

(ii) Prof. H. Rutishauser at the Institute for Applied Mathematics,
Swiss Federal Institute of Technology, Z8rich, 2ith-26th November.

5. Statug of "ALGCL"

3,1 A notation has been devised in which sequences and loops of arithmetic
processes can be concisely expressed, roughly equivalent in scope to the better-
known FORTRAN system of I1.B.M. TInevitebly where great generality is achieved
the result appesrs cumbrous, but there is no doubt that the use of the system

in its entirety would reduce casidersbly the time necessary to program a wide
class of ad hoc problems for any machine equipped with the translation programmes
appropriate to it, This statement applies equally to a great number of present
day proposals for sutomatic programming schemes, and their relative merits are
best assessed in actual use, Progress in the reslisation of translators of
ALGOL for the continental machines has however been so slight that this assessment
is a8 yet not possible.

3.2 The attempt to obtain genersl sgreement on one common language for erithmetic
processes (or "algorithms" as they ere called) is praiseworthy, but sppears to be
en uphill struggle despite the agreement between four continental computing

centres (Z8rich, Munich, Mainz, Dexmstadt) and a part of the United States A.C.M.
The difficulty is st least partly due to the more extensive development and use

of potentially rival schemes such sas FORTRAN and UNICODE in the U.S.A. and the
relatively slight use of any such scheme in Europe. Although Backus and other
originators of some American schemes have coopersted in the specification of

ALGOL, it will have to show a cleer superiority over those schemes to have a chance
of widespread adoption elsewhere than on the Continent. In Bngland & wide variety
of automatic programming schemes ere developing, no one of which tries to be as
all-embracing as ALGOL but which do at least exist as progrems for computers in
everydsy use. A feature of most Continental and Americen mechines which simplifies
the reslisstion of translator progrems is thelr predominantly single-level store,
end the essentially two-level nature of the stores of English machines has been

a barrier to the development here of very general programs of this kind.
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3.3 A principsl dbjective was to mske the langusge as close as posaible to
standard mathematical notation and readsble with littls further explamstion.

In this I feel it has falled, end that indeed one camot expect as much as this.
Certeinly the algebraic equations cocurring as oagponents of the expressions of
the lenguage sre close to ordinary mathemsticel notstion, but the logical
structure of the processes intendsd, the eontrel of the sequarwe of cperations
md of the use of storsge requires a great deal of explanstion end study before
it is properly understood. There is of course no existing standsrd mathematicel
notation for this logical control.

34 It is intended to have & standerd reference language, ALGOL proper, and

various representations of it Gefined by explicit rules and edspted to various
purposes. Thus there will be a publicstion lenguage in which variations in the
synbolisn sccording to customsry printing usage eve pexmitted., Also, for each
oconputer equipped with a trenslator progrem for ALGIL there will be a so-oalled
"hardware representation” of the lenguage, a condemsation of it enforced hy the
limited mmber of charscters on the standsrd input equipment of the computer

but having the seme structure end contemt.

3.5 It is intended that sny program written in ALGOL shall be interchengeeble
between all camputer installstions provided with ALOL translaeters, Gwoogh
for exmmple the medium of internationel Telex codes, and usable with a mirdmum
of preperetory work on the computer concerned.

3.6 As & first stage towerds the realisation of efficient transletor progroms
for ALGOL the four perticipating Continemtal orgenisations are preparing
interpreter programas, Lach of these will accept a source progran expressed in
the appropriate hordware repressntation of ALGOL end will cerry out the indicated
processes in the progrem, but interpreting each oomponent operation sfresh on
each occasion regerdiess of the existence of loops of vepetition in the caloulation,
Since the interpretstion time is considerable the result is a very slow program,
Ultimately the interpreter progrems will be repleced by generatoxs, esch of which
will sccept a source progrem as before, process it in much the same way, but
finally produce en dhject program in cxdinsyy mechine code before actually
carrying out the calouwlstion expressed by that program. It is anticipeted that
genexation time will be of the sams order as interpretation time on each computer,
8o thet the siwplest progrems having no loops would be little or no fester using
a generator -~ but these are expected to be ruether uncommon. ;

Pilot stege interpreters with only rudisentaxy fecilities have been produced
for -

(1) mMErE (Ztrich), cosupylng 2600 orders (1300 words) snd using sbout 700
sodlisry storege locstions. The ratio of interpretation time to canputing time
tumed out to be less then 100 on a simple exemple.

(44) Poem (Munich), ocoupying 2200 orders, using less them 800 suxilimry stoxsge
' « Here the interpretation time is less them 50 times computer time,
and less then the stendsrd teletype imput speed, This mesns that the progrem could
be interprwted by the computer as fest as it oould be typed in., It is expected
that the generator will teke less then one second per crdsr.

(114) 222 (Aachen, and shortly also Maing), coocupying 1500 orders, using less
than 600 auxiliery storsge locetions, lio gemerator will be made for this machine
becangse of its moderste sise - it will be used for tesching, with the interpreter,
rether than for produwtion or research.
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M interpreter has yet to be made for DERA (Dermstadt) or the Siemens 2002

L

It was estimsted for a particular program in linesr slgebrs, which Rutisheuser
took 20 hours {over 1k dsys) to prepare in the ordinsry TRMETH machine code,
that sbout 3 hours machine time would be needsd to generate it sutomsticelly.
This of course tekes no socount of the time required to write the program in
MNGOL or to get it xight. About 1000 ERMETH imstructions were invelved in
this program.
Cavnegle I\ns'ti't'd‘-'
3.7 K. Semelson of Maing (fommerly of Munich) and Alsn J, Perlis &ﬁ?&s;’?’“‘““""}&,
, appesr to be the individusls respomsible for & large propertion of

mbireadben
the detalls of the ALGCL langusge,

I dscussed the dstails of the pilot stage interpreter for ALGUL for FRMETH
at ETH, Zfrich, with Dr, Schwars who prepered it, The progrem deals with the
formula translation espect satisfectorily and can call in subroutines, but therve
is still no provision for interpreting an ALGOL instruction oalling for the
repetition of a loop of instructions a specified number of times. To provide
thia will be the next step.

At Maing the detailed oomstruction of the ALGUL interpreter for the 222
machine is due to M, Paul, and at Munich fer the PERM mechine to K. Ssmelson.

L, Yaing. Professor Bauer has this yosr joined the Instltute for Applied
Mathemstics at the Johanres Cutenberg University in Maine, where he hopes shortly
to take delivery of & 222 computer. His teem el present numbers six, and will
be limited to ten. Dr. Samelson is there, and P Wymn is expected to jain

them 2lso, They intend to study mumericel snalysis snd especially procediures
in linear algebra, and to use ALGOL exclusively fer preparing problems for the
camuter., No dreot progremning in mechine cole will be allowed except in
specisl non~numerical fields of work,

b2 Zlirich.

4,21 I delivered a lescture in the B,T.H, on "Numerical Methods in Metrix Algebre
which have been used at the Nationsl Physical Lsboratory”,

Prof, Stiefel hes a tesm of less than a dosen people working at the Institute
for Applied Methematics of the E.T.H. Prof, Rutishauser is ounoemmed at present
mdnly with & vaxiety of procedures for finding eigenvelues and eigenvectors of
real mymmetric matrices., The enphasis et the Institute is o the numerical study
of a wide veriety of procedures, using the computer HRMETH, rether than on the
selection and exploitation of the better methods as is attempted ot H,P.L, The
attitude to jobs from outside sowrves, or even fram other Institutes within the
B.T.H., is that if a job is presented it may be dealt with, but no attempt should
be made to advertise the numericel methods or computing facilities available,
epart from publicaetion of technical papers.

h.22 EEMETH

The TRMETH is a decimal mechine of moderete size, speed end reliebility.
It was not working during the few days of my visit. The specially built Remington
cerd punch units had recently bumt out their wiring (a design feault) and were
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being rewired, snd the megnetic drum was sadd to be not fully warmed up at the
time of the mnly sttempted demonstrstion. Certain auxilisry fasilities suwh as
zero divisar indication and part of the mmber dlaplay were also not functioning.
Nevertheless an exmmination of the day book showed that & great deal of
spperently satisfactory work was done om the mechine, mwh of it Rutishauser's
"IR-trensformation" of matrices requiring several hours of trouble~free computing.

The stere of the machine cansists cdilefly of a phywicelly lerge megnetic
drum, The stteinment of the required reading and writing hsad speaing from the
surfece of the drum of § x 10-4ins, is a task of some delicacy, and at the armusl
dlementling and servicing of the drum the madine is closed down and the whole
staff (with the exception of the mechanic) take a week's holidsy. This is in
contrast with the experience of Dijkstra on the X1 machine in Amsterdsm, where
the whole job is done overnight; of course the drum is smaller for that mechine.

The ERMFTH drum is filled with oil for lubricating pwrposes, and seepege of
this onto the heads during the "warming-up" period (after which it spperently
disperses fram the heads) has csused prolonged delays in putting the machine into
service after switching on. The phrase "wamming-up” is misapplied here, the
prolonged drum check failures being attributable not to the amplifiers being cold
but to the magnetic signels being weak, It is preferred to leave FEMETH switched
on from Monday morring to Saturday.

For the past year or two & cansiderable mount of attention has been devoted
to iterative methogs for solving finite differemce equations srising from elliptic
type partial dif'ferentisl equations, snd the results are being incorporated in
& booklet No.8 in the series "Mittelungen sus dem Institut fiir angewandte
Hothematilk”, published by Birkh$user of Basel, and due out in the Spring of 1959.
The authoars are Prof, Stiefel, Prof. Rutisheauser, Dr. T, Ginsburg, end
Dr. M, BEngeli, end the title is "Refined Itexrative Methods for the computation of
the Solution and the Bigenvalues of Self-adjoint Boundary value problems”,

This boaklet will heve four chepters, conoexrmed with vericus spproaches to
the problem, and all illustrated by mmerical work on a single numerical example =
the equations for a rectangulsr plate, divided imto 7 x 10 meshes, clemped alomg
one short side and pivoted along the opposite side, and loeded over an excentric
region of four clustered mesh points, '

In the first chepter "energy methods” will be comsidered, having the advanteges
that the matrix is always symmetric md that the boundary conditions ave easily
incorporated,

In the secand chapter the plein Gmnjugate Gradient (og) method, ar method of
stecpest desoent, will be treated. This is shown to be quite hopeless in
application to the mmericel example - after 100 steps the error is reduced by
& factor of less then 6,

By far the best method tried was the “og-T" method, which consists of the
canjugate gradient method interleaved every few steps with a stage of Chebyshev
smoothing, to reduce the proportion of elgenfunctions remaiming in the ervor
vector which oorrespond to eigenvelues having moduli less than a certein limit,
this limit being an estimate for the dominent eigenvalue, It was found thet for
meny iterations the og-T method gave no better results then the other methods, but
it then suddenly improved et a much higher rate,
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The lest chepter, die to Engeli, deals with among other things the
extension of the Property A of David Young (Trens. Amer. Msth, Soc. 1954, vol.76,
pp+92=111) to the case of block relaxstion, in whioh he has had some micoess.

A solution to the test problem accurete to 11 decimels has been cbtained
by overrelaxstion, snd compered with an 8 decimals solution cbtained an the
IBM 704 in Peris using the og~T method for the extended system cbtained by
halving the mesh,

M. WOODGHER



