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USING HIT-IAVHLAL MACSYIIA FPROM ITD-DIIS JSUDDLE,
An Exveriment in Autonated Pesource Sharing

1. INTRODUCTION

Tnis paper describes an experiment in non-trivial automated
resource saaring between dissimilar systems. The goal of tue
experiment was to interface the MUDDLL system at MIT-DIIS (Lost

{liost 198.), in suc. a

L

70.; to tae NMACSYIA system at MIT-!iatalas
manncy tuaat the MUDDLE-uzer at MIT-DiS is not reguired to know
anyt.aing aoout tie ARPALET, Mathla.o, or even MACSYMA. In fact,

the user necd not be aware that part of tue conputaticn is

performed Ly MACSYIUY on tao Mathlal computer.

{

Tuis experiment differs fronm tuc MATHLALB-UCSL/QLS experiment
(ref. iWWiG/RICC 525, WIC 17161 "MIT-UATILAL Mects UCSB-OLS" uy
Parrisn and Pickens) in several important resypects. TPirst, tae

"

se of tuc remote network resource is completely automated. Tie

human user does nothing more than use a function in MUDDLE suci

as "IUTeGRATLE" wihicn reguires the remote MACSYIIA xC

m

ource for
computation. The program performs all tae required tasks of
connevting to HMatiilab, log in, and using MACSY'IA. (In the UCSE-
CLS experiment, the user had to manually connect to Mathlal,
login, use MACSY!MA, type the input in a form suitable for
KACSHYIIA, save tne results in a £ile at Mathlab, disconnect from

Tl

Matulal, start a retrieval joby at LCSDE to retrieve tae e

"

SAVCu



results, and

Second,
HUDDLE

into tue local systemn.

computations in a form tuat
sharing
does tne Llan lation from tne

"infix" form on input,

allows tince MACSYMA

MUDDLE to tae extent tihat parté

per formed Ly MACSY!IA and

IT. %l

L MACSY:IA ANMD MUDDLE RS

Before proceceding to desc

a descr

oruer, T.e HACSY!IA systen at

symbolic manipulation of algebraic functions.

otiher taings, perform symbolic

expand series, perform Laplace
solve cqguations and systems of
functions, (A description of
"The MACSYIA Users' Manual” av
at Project !NMAC).

Tae MUDDLL
suitanle
and matiicmatical

1] - T —— A . 1]
netWwor.ing ,

finally submit the

tac use of the remote resource is goupletely inteo

MUDLDLL underétandsr
wvrugram (wnose existence the user
HULDLE Yprefix" form to tiae
and vice

resources to

others

rihe

iption of the two resources,

Hatnlab 1s a

ailable

system provides

for automatic programming,
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results to a local program).

~ataed

The user can specify tne

The resource-—
necd noct be aware of)
MACSYMA
ability

~versa on output. This

be completely integrated into
of tac same computation can e

by MUDLDLE.

the resource sharing facility

MACSYMA and MUDDLE, is in

powerful resource for

It can, among

inteqgration and differentiation,

and inverse-Laplace transforms,

equations, and simplify rational

\ ¥ l\-nz

HACSYIIA's capabilities is given in

from the MIT-lathlab gr “oup.

a genheral-purpose environment

grapiiics, data management,
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represents a powerful extension of tae list processing language
LISP in tae arca of data types such as strings, vectors, uniform
vectors, and user definable types. (MUDDLL is described in some
detail in "Tae AUDDLE Primer" (SYS.11.01) by Greg Pfister,
availalle from the Programming chhnoiogy Division at Project
MAC) .

Huddle has extensive grapnical and numerical computation
facilities. The usecr can display «arap.is on ARDS and IMLAC type
consoles, and on tihe Lvans and Sutherland (I&S) display system.
The MUDDLI console graphics provide a facility to view grapaical
represcentation of fuactions withh overlay capability and autornatic
scaling tnat can be controlled by tine user. The LE&S provides tae
user wita a versatile tool for studying the dynamic
characteristics of graphs, curved surfaces,‘and other three-
dimensional objects. The combination of MACSYMA, HUDDLE, and the
E&S grapnics capabilities represents a very powerful resource for

problem solving that is intecgrated and made easily usable by the

resource sharing facility,.

III. TLL AUTOIATED RESOURCE-SEARING FACILITY

The resource-sharing facility described herein uses the most
easily accessible communication path to MACSY'IA, the TELUDT
connection to the logger scrvice on socket 1. No modifications
wvere made to MACSYIIA, nor were any speclal programs createu on

the ifatalab computer. The entire task of resourcce



performeca by programs in HNMULDLE, Let us say on the outset that
we are not advocating this mode of usage for automated resource
sharing. A resource-sharing protocol that allows convenicnt use
of remnote resources via programs is far more reliable and
efficient way, but that reguires work on part of server sites.
The existing protocols and systems I'M'P, RJIE, RELIEC, and the
Datacomputer cater te a limited suoset of easily managed
resources., We register here our desire for uniformity (whicia
alas 1is lacking) in the current systems, and vork along the

Y
¥

direction of gencral-purpose resource siaring. In the absence of

a general resource-sharing protocol and a MACSYIIA server to go
along with it at Hatnlab, the TELULET connection 1is the best a
user can Jo.

The resocurce snaving facllity comprises of several
inagependent but integrated parts. These are:
1) Connecting to llathlab, login, and invoking MACSYMA,
2) Conversion of Muddle's prefix to MACSYMA's infix form.

!

3) Generation of HACSY!IA input.
4) Interpreting MACSY!IA's raesults including errors and comments.
5) HACSYMA infix to MUDLDLL prefix conversion.
6) Plotting graphs for the funciions

7) Allowing human intervention if desired.

8) Disconnect from [ACSYIA.
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The user (assuming that ¢ has loaded the necessary programs
in MUDDLZ) to intcgfate the function "3*X" has to only type:
<INTEGRATE '<* X 3>>3
where '5' represents the ASCIY character <BESC> (or <ALT-IIODL>) .,
HMUSDLL will tanen return the folleowing result:
</ <F 3 LA LK 2>> 2>
Alternately, if the user wishes to use infix form, he can typec:
<INTEGRATE "3#%N"> .
and the corresponding ansuver returned by MUDDLE would be

"3EAA2/2"

The following sequence of events takes élace:when integrate
(or any otner function that uses MACSY'IA) is usced. If the user
isn't already communicating witn a MACSYIIA (the program keeps
track of tne connectiQn), a connection is established to MIT-
Mathlab, tne user is logged in (automatically by program, using
the user's identification), and a MACSY'IA is initiated. &N prefix
to infix conversion is performed and the féllowinglinput is sent
to AACJ?Hﬁ (using the above example):

STRING (IMTEGRATE (3*4,X)):

The program then interprets !I\CSY'IA's output recognizing
error responses and comments and extracts the result if no error
is encountered., Tihe result which is in infix form is then

convertaed to the prefix form which is returned by the MUDDLu

function INITLGIATL.
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The INTEGRATE functlicen takxes an optional arcgument, the
variable with respect to whicn the intearation is to be
performed. The syntax for the function is:

KIUATEGRATE <LXPR> ["<VAR®"]>
where EXPR is any eupession of the type STRIN J.or QUOTED FORM,
Tne optional argument (in sqguare braciets) VAR nust be of the
type STRING (enclosed by double-quotes). The syntax of other
functions is: |
KSIHPLITY «LXPR»>
<DIFF <LXPR» ["=VAR®" "<TINESz®]>
<EXPAUD <EXPR>» ["<€MALPOSLAR»" "<LMAXIEGEX="]>

where TIMLS is the number of times the EXPR is to be
differentiated and MAZPOSEXY and MAXULEGEX coutrol the mazximum
positive and negative integer exponecnit to be used in expansion.
The default value for VAR is "X", for times is "1", and for
MAXPOSLX and MAXIEGEX is "6% cach,

The user can use the result returned by MUDDLE in any of his

computations, including draving a cgrapn. TFor cexample, typing

a8

<GRAPH <DIFPF <A X 3>> X =5 5>35
to MUDDLL will draw tihe grapn "Y = 3*XA2" on the IILAC or ARDS
screen witin values of X from =5 to +5 (assuning the user has the
graphics package and the right IMLAC program loaded). The same
graph woulu be drawn if the user tvpeoed:
<GRAPL <IPARSL <DIIF "XA3">> X =5 5>5

waere LPARGL 18 tile AUDDLLE fuanctlon tilat convells 1nilxy Lo prefix
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form. The corresponding function for prefix to infix coaversion
is UNIPARSI.,

The uetails of using the NACSY!A resource sharing facility
may be gatnersd from the annotatea script of tne example given 1in

Scection V of this paper.

IV, CAPARILIPILS D LITVIITATIONS

<

The program tries to be helpful to tne user as much as

FN

possible. TIorx example, if for some reascn the 1IT-llathlab

FLE T

computer is not available, the MACSYMA service at the HIT-AIL

computer is procured.
‘It should Le mentioucd that thougn the program is fairly
capable in retrieving results, recognizing error messages, anu

(2

separating comments, its recognition is not fool-proof. The

program only makes an educated guess as to where the answer lics,
it is not as clever as a human user sitting at a console, who c<an
i

filter out such messages as "System going down" and cormmunication

- . N - 3 . 3 -
from anothner user (console~link) 1if they were to appear in the

Hh

middle of the result. This points to one of the pitfalls o
using a facility via a program that is bdﬁically designed for use
by human users.

The program reliability can be marginally improved by asking
MACSY!IA to print special characters before and after the results

it senus (but again this is not fool-proof). For example, the

£:1.1 | O A .
.'L;_l___'_-._..;., 1INPUT LC 1SN -Of V1B
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Block (lans],

print (/(), .
anss: uiff (XA2,X),
print (string (ans))

print (/)),
return (ans));

will causec MACSYIIA to generate the feollowing output:
(
2*%X

)
(*¥) 2%

From tne above output, the ansver "2%X" can be easily extracted.
The resource sharing program does however recognize the so-
calleu "unintegratable" functions such as ExXP (HA2)" - and gives

the correct error res n

ponse, lHormally, the user is in "TERSL
noue, anu does not sce the interaction between (ACSY'IA and
MUDDLi. To see the interaction th2 user must enter "VERBOSL"
mode bhy typing:

<VERBOSE>S
to MUDDLL. To return to "TERSLY mode the user types:

<TERSE>S e
The uscr can also, if he is profficient in use of MACSYMA,

comiunicate dircctl;i witn MACSYMA at any point by typing:

<TELCOM 1>%
to HMUDDLL. The YELCO! feature may be useful if tie user wisnes
to see what is goiﬁg on, or wants to examine the MACSYMA
computations by entering the LISP environment {(typing <Control-c>
to NMaCSYIIA) . O return te ] B

the user first escapes to MUDDLE by typing <C

3

ontrol-I>, and then
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types

<AUTO>S
to HMUDLDLE. If the user types “<LRRLf 1>¢" after escaping to
MUDDLL from "TELCONM" mode, he will be returned in direct
comnunication witih MACSY!IA. If tne user discovers that his
"MACSYIIA" 1s nopelessly confused oy if he wishes to stari a new
version of MACSY!A, he nust type:

<DIS»S

o

to HUDDLL, which will disconnect him. Typing "<HACSYIA>E" or
using any of the funciilions that use MACEY!IA will connect him to
HACSY 1A again.,

Currently, UDDLE recognizes and’ takes actioh as described
above wienever differentiate, integrate, expand, simplify, and
integrate.simplify (integrate and simplify) functions are
encountered. DBut it is quite easy to generate programs for otaer
operations such as Laplace transforms and solving equations. The
prefix-to-infix conversion and vice-versa works for all

.
matihcmatical forms we have encountered so far in our short
cxpe 1¢ngnt.

An alternate way to utilize HACSY!IA's Cdpdol¥¢1lL would
have een to use it in the LISP environment by constructing a
suitable interface between LISP and MUDDLL. Such an approac!
would avoid the multiple conversions from prefix to infix form
and vice=versa, but other, perhaps more difficult, conversions

would be required.,
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The following scenario describes the use of the resource-
sharing facility. Taec facility is accessible in the [IUDDLE
system at MIT-DMS, The intcraction between MUDDLE and MACEYMA,
normally not visible to the user, is also sihown here (in VERDOSL
mode) so tinat the reader may gain a better understanding of how
the preogram operates. It should be noted that thelgrnnhs will be
blottcu only if the user has loadaed the "graphics packace" and is
on an IIILAC or ARDS console, Ve would also like to stress that
this scenario is not intended to denonstrate the full
capabi)?ties of MACSYIIA, or of MUDDLE, but only to illustrate the

resource snaring facility,

_SCENARIO IPOR USING THE MNMUDDLE-MACSY]IA IF'ACILITY

(In the following scenario, user input is underlined and our
comments arc prececded with a semicolon. ) renresents a carriage
return and 5 represents <ESC> or alt-mode. The uscr is assuncd
to be logged in at NIT-DMS (lost 70). llote that the input should
be typed exactly as shown, as IUDDLE distinguishes betwveen upper
and lowver case cuaaracters. Please refer to "TIL MUDDLE PRINERY
(SY5.11.01) by Greqg Pfister for a description of the HUDDLL

system anu to "!IUDDLL COUSOLE GRAPLICS USLR GUILE"™ (s¥Ys.l1l1.1



Weal Ryan for description of

documents are available from

at Procject (IAC.)

’1U))IJ|J.- 2 I i OPJJA\A-L IUJ! .

LI;.JJ.A.JLJ [Lv\]"'i = LEVEL l

the graphics packagce. Both

the Programming Technology Division

a

;i Get MUDDLE, ';' is MOUIT prompt.

<FLOMAD "dbud@u41ACSY1‘2§, ; Load the program from MUDDLLL diretory.
/UETHUDGII GOWT ]
GIi GOUT : hHarmless comacents from HMUDDLiS.
"DOWL"Y
KDIPF '<~ <* ¥ <LOG D> JEAD>S
PLEASL DB PATILIT, TIACSYIIA LOADLIUNG MAY TARL TINME
FIACSYIIA AT MIT-IIATHLAB ; Comments from the nrograme.
<LOG JA>» : The rasult is a MURDLE form.
<INTLGRATL '<LOG L X>>$§
SIH 'ASL DoKW LS YT DILTUG LOADLD
LOADITIS DOLL : Corments from HMACSYMA
SCLATC PASL DS MACSY! ERING LOARED
LOADING DOLIL
<~ <FOUR OLLOT LUD> L ; The answver again.
<SET A <ihw'4“‘T‘ "XKACIASHL)Y">>5: Tae 1npuc is in infix fomnn.
W06 (MA2=X+1 )/6+“Inn((h‘1—1)/bQ,ﬂ(3)) SONT(3)~L0OG (X+1) /3"
; The answer now 1s in infix form.
<SET B <I)IT‘P ADPS
"2/(3 HeLl)YAZ/34L) )4 (2%K=1) /{6* (KA2=K+1) ) =1 /(3% (3X+1) )"
<STMPL TT“' .J'.>:Z
"X/ (AA3+1) " ; We get back the oricinal expressicn.
<BAPAND '<A <+ KX 2> 5>>%
<H < <F LF KH KA L B> <F 10 KA L ASD> <F 40 <A VK 35>
<* 80 <A X 2>>> <* 30 LX>> 32>
<INTLUGRAT. '<uXP <A X 2>>>%
RISC l'?\GL DSX MACSY)! BLING LOMAOLD
LOADINUG DOl
*ERROR* ; Program recognizes taat MACSYMA
CALT-IIITLGRATE ; couldn't integrate,
LISYLILIG-AT-LEVEL 2 PROCLSS 1 '
<LERRLY>S ; To get back to level 1.
LIS’:‘.J-..'I‘..S AT-LEVLEL 1 PROCESS 1
<DISE>S We disconnect aere to show the verbose mode,

we wa

tne program disconnects automatically on gquitting.
"COIMILCTIONS CLOSED WOW"
“ltl‘-.l T .__)J-‘J Y i .‘_,__ 1) i -__‘A 1 L T 1 C)!
<DIFF '<A .X 3>>%




PLEASL
MIT
il

HIAT
175,

B PATILNHT, MHACDYIL
GiILAB PDP-10 STLRLUT
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10. USLRS

:LOGIN 70GULsST ; The program uses User's SKAME (GULST
:HAC&YiA

THIS IS MACSYHA 226

SLCE UPDAT; > MACSY!(; TOR CHLMNIGES

FIX 226 DOX JACSY)! pEING LOADLD

LOADING DONC

(Cl1)

MACSYIIA AT HMIT-TIATHLAB ; The program announces MACSYUA,
STPRING (ul‘r ((XA3),%,1)); : and scnds input in infix form.

(1)

3%A2

output is in MUDDLE prefix

XY):

BIITNG LOADEDR

SE 3 <p LY 25>

SINTEGRATL '</ X <+ LX 1>>>9

c2) uidzlu\, (IUTEGRATE ( (./ (3X+1)),
STH TASL DSX MACSY.1 BLTHG LOADED
LOADI:G DO

SCLATC TFASL DSK MACSY!!

LOADING DOLE

(b2)
<'“ c:{

<

<TLRBL>S

n O-‘!.k n

<IFLOAD

LOG <+ (X 1>>>

"IUDDLL ; UGRE" >3

I“-ILF&(‘"’
LI w‘\O J 1

o [T 1Ty N Ty s
(n,nunj..;. i UR )

X

X~=LOG (¥+1)

; The output again.,
; Back in TLRSE mode now.

m = 1 - =y B 1 - ——— -
; To load graphics program
; fer graphics on an ILILAC,

<Gf31\5‘u <GS LT 'SA KSIH JX> 2>> X =3 3>5

; To grapa function sin(X)A2 (grapit 1 on Figure 1).
<GRAPL <DIFF [ A>>S

i Wo grapn diff of sin(X)A2 (see graph 2, Figure 1l).
LGRAPL <THTUCRADTL (A>>S . _

; To graph integral of sin(X)A2 (see gravnh 3, Figure 1l).

(

O[JI' 3
WILL

[:1

-
f

: To quit f£ronm n and HUDDLL,

prograi

senicolon prompt from MOLIIT.

here).

V-
LOXI.
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