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The arithmetic-statement pseudo-ops: I & .F

B.E.F. Horn

This is & feature of MIDAS which facilitates the rapld writing
and debugging of programs inveolwing much numerical calculation.
The statements used:are ALGOL-like and easy to interpret.



An arithmetic-statemant expander:

Since the Incompatacle Timesharing System (ITS5) does
not support an ALGOL style compiler and LISP is so
cumbersome in dealing with arithmetic statements, it

is very tedious to perform even the simpleast al-orithms
of numerical analysis. To slleviate this problem
without an inordinate amount of efroert, two pssudo-ops
where added to MIDAS (The macru-asseably lLansuage).

The pseudo-ops are I and .I. The first of these will
have the aritamevic in the srithmetic statement following
it performed in floating point, the latter in fiwxed
point.

Bach statement i s treated without reference to any

.of th&lnthara. Spaces may appear 1n 8 steatement almust
averywhere end are ignured. Lxceptions ars in the
continue part of a continuatiun statement and in a
Bubscript.(Ses later on)

Arithmetic statements are cumbinsbions of variable
nemes, numbars, funcliion pnsmes asnd opelaburs. Normally
each statement speacifies the calculsuvion of une or
more valuss and shers chey are Lo ve stored.

The operators are:
= (Y €2t /% + - FF iF 5

A number is 8 character-string starting with & numeric
ghuracter (0,1 ... 9) fullowad LYy won-gperators. This

number should make sense to WIDAS. The operator T is

permitted o appesar iu the nuaber,velng Lhe sdperator

used in KIDAD for the eXpunent of & numbar.



4 varisvle (or funciivn ) name lu a il B vEL~E i Al
tarting with & character which is uweithsr aduciic
avr an vparator sod cunsists of Up LU ola LUD=SEAlabulsd.

/7 4 = have the ususl meaning of ulvige, walilpay,
dad sna subtract. T is used fur expoucotietion. ( and )
are used to force the precedencs a8 usual, lo. nuriel
eavaluation proceeds from lz2it ve right, #ith expuneatisvions
being performed first, Lhen multiplicetiuvne &nd

divisions, and additions and subbrecbtiocue last, except

that edpressions in pareotlieues sre eveludslbea [iret.

This is strictly adhered tv snd Luus af 31 Ca (4 tB)MC
unlike the FORTRAN convention A**B* Cai**(B**C).

Kested paire of parentheses are evalusted from the

inside out.

Intermediate results Bsre kept io 4 sbtack which hae to

be in the accumulstors and is defined by the user. These
accumulators are called AP,AL ... A9. If [ixed point
arithmetic is used AL # Aj 4 1 if £ {J . Most coumonly
A == 1, Al == 2 etc. Usually only the firet few
accumulators in the stuck are used.

4 and » surrcund the srguments uf & function. The
arguments are seperated by ,'s. Thus & name as defined
above is a function name if it is followed by a €.
For example:

MAX € A-B*CD,25.4 7 and HANDOM<?

If used pot directly following & neme,{EDact exaatly
lice { and ).

Tunctions return a single value in AP. The asseabled
code includes a PUSHJ Py tu the fuwctioun, the user
being responsiule for providing a subroutiae which



accepts the arguments as presented io ADQ, Al wic.,
dows not disturb any accumulabtuors other Lhan Lhude
in wileh Lhe arguments where passed »nd Iebulns Lhe
result in Af before executing a 20iJ F, .

4 variable pame followssd dirsctly oy a ( is considersd
to bea a vector. The subccript vetween the ( and the
matching ) can of the fulluwing form:

AC X NUM
= NUM + AC

Thera AC is the vuriable name of an accumulacur in
which the subscrist is assumed Lu have Leen lLuaded.
NUM is a numbar, acting as a displecesment.

s indicates that the valus available at this point
(a8 calculated by the portion of bthe arithmetic
statement to the right) is to be stored as the valus
of the variasble nesme to its left. lpgre than one = may
thus appear in cne arithmetic statement. For axample:

«F A=B=ARM-LOSS=FOQ"BARF

This invokes the multiplication of FOO by BARF,
storages of the result in LOSS. Next LOSH is subtracted
from AEM and the result stored in both A and E.

Mors complicated constructe are pussible by making use
of paresntheses. Some care is required in arrsoging

the right seguence of storage operations so as not

to overwrite values needed further on, (Perhaps a

more intuitive structure could be given to multiple
equals if one did pot adopt the FORLHAN like
convention of having the statement follow the ejuals)



" # permits the passing of arguments by naws rather
than by value, le, i3 it performs a juoling asctlun.
I'his is particularly useful for subrvutines opersting
on vectors (Lotproduct for example), oI BuLLIuublues
axacutad for thelr effect rather thasn their velue. It
also parmite the passing of & function address as
an srgument. This is echieved oy surrounding the variable
nams ~ith [ and 1 .

% indicates a continusti.n and oust be directly followed
by & 'return cerriage', '"lioe feed'(usuwlly supplied

by TECC anyway) and either .I ur .F (which is ignored)

a space or tab and the contioustion of the statement.
For axample:

«F ANEBWER=273.0/T ¥
«F =IN*"VEST*"MENT

Unitary + and * are igoored. Unitary / and - are
interpreted as 1.0/ and 0.0- respectivly. = and *
may not appear unoitarily.

Since & and ' may be part of a variable namt, cne can
make full use of MIDAE's indirect addressing and
automatic variable storage assignment conventiuns.

The use of & comes in veary handy when working with
multi=-dimensional arraye addressed Lhrough margin-arrays.

A nurmally generates a call to s function cualled
EXPLOG, which #ets two arguments. To facilitate
generation of fest inline expunentistion one may follow
the T directly by the single digite 1,2,5 or 4. Fur
axample;

F R=83RT£XT2 + Y®2%



Some unusual constructs sre pussiuvle which are usually
interpretad as one would intuitivly expect. bour sxample
no &ajuals 8ign need to appesar in en expressiou, Lue
result is then mearely left in AD. Next the conma may

be used to force avaluatiun Lo tuke place lo higher
slucs in the stack ﬁﬁ,ﬁl sas AY + S0 for example:

F 4%Z,LENGTH,S5JRT € 365.4/X88 7 ,ABLL/CAIN

i8 interpreted ag meaning thse calculatiun of the four
Bpacified expressions &nd leaving Lhe results ino
4@, Al, 42 and A35.

«F JBAVA'= ,EAVE'= ,BAVC'=
Here AP will be stored in 5AVA, Al in SAVE etc.
I DISLIS=#UCKLSL ,A=B=C=0,qUAKE=KAESE

is just a convenient way of combining four operutions
4n ooe statement.(At this stage)= has a higher weight
than , and 8¢ the flrst expression will be carried
out in A@, the second in Al etc. with storage of
results starting at QUARE and ending at DISLIS.

The statement expander is not optimal in its use of

accumulators, thus small saviogs 1o progrem length
and sxecution speed cen be had by writing the
précedence-forcing persntheses in the right order.
For example: '

oF Yu(((A*K4B)*X+C) "KL ) "X+E

uses one accumulstor in the stack and the minimsal number
of instructions, while:



F TeB4X* (DX (CaX"(B4AX)))

uses sight accumulators in the s%eck snod 88 many extra

MOVE instructiong - althousgh the accumulator to accumulsastor
instructionsg used are slightly faster than the storage

to asccumulator instructions used in the first =xample.

These examples are rather extrame however and it herdly
aver pays to worry about ouch minor questions of efficiency.

To use the statement axpander on merely uses TL00 as
usual to create a NIDAS prugram containing the reguired
pseudo-ops - rememoering to define AP,Al etc, and the
push-down accumulator P. During the subseguent assembly
with MIDAS, arror massages coocerning the srithmetic-
gtatemeant pseudo-ops ares pressnted in an unususl manner.
The offending statement is typed, with a juestionmark
where the arror was first noticed and an saxplanation

of the srror on the next lins. Ho assembied cutput is
genarated for errvoscus statements.

The standerd functions SIN, WO&, ATAN, LOG, DXKP, S53RT,
ABS, EBXPLOG, FRACT, 1NT&G, W00, HAWDCW can oe found

in the file SUPPRT HOUT (un DSK: EEPH;). This file also
contains flosting point input and ovutput routines to
telatype and printer. Other features are lnterupt-handling,
control character features and & simple command language.
Most of these fesatures cen oe &xised selectivly, using
gwvitches on the first psge of the progrsm. This prugram is
intended to be inserted by mesns of the ,INERT pseudo-op
end cousists of bits and pleces high-jacked [Iom
L.J.Rrasauer, T.Binford, C.helson, F.Greenovlat and others.



