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Abstract:

The new LrSP system is
described • Although
differing on~ slightly,
it is thought to be an
improvement on the old
system.
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The ne1-1 LISP system (LISP 1.55) dj.ffers SOOOe1-1!lat fj."om the old
system, but only in (generally) inessential details. It is hoped that the
changes 1-1111 be 'Vlidely ha.iled as improvements ..
Verbos and the· Garbage Collector
The garbage collector nO''\-] prints its message in a single-spaced
formatj thus, the amount of paper generated by a program 1o/ith many cons t es
is substantially less than formerly. Furthermore, the garbage collector
printout may be suspended by executing verbos [NIL]; and the printout may be
reinstated by executing verbos [~T~].

Flap Trap
Every now and than a state of affaj.rs ID_loHn 8.S floating-point trap
occurs - this results v1hen a floati11g~poil1t arithmetic instl"uc·cj.on generates
a number 'tolhose exponent is too large in magnitude for the e ight-bit field
reserved for it. "]hen this trap occurs and the offending exponent is negative,
the obvious thing to do is to call the result zero. The old system, h01"le'tfer,
simply printed out a "flap trap" error message anc1 'i-lent 'on to the next part. of
the program.. The ne'-l system stores a f'loatin3-point zero in the accumulator
~hen an underflow occurs.
(There has, as yet, been no request to have
ninf'inityn stored in the accuUlulator \-]ben an overf'loH OCC'lu"s.)
Time, et alo
The original LISP system (c 1958) had the lU1fortul1ate habit of
printing, 1oJhen:(evalqt1.ote "\o1as entered or exited (at. the. beg:i.nning of a paclt;:et just after the TEST, TaT, DEBUG, SET, 0:" SETSET.~arc1 mil.s ~~ad -. and at the end
of a packet - just before the overlord card fol1ol;ling STOP r) .... » '-Jas read),
liThe time ha.o come, the wal:r:-us said, . . . tI (see the LISP 1.5 manual, page 51),
v1ith the date a.nd time inserted. t· hel~ein. The reaction of 'the ne1-1 LISP
programmer to this was' a );lolit.e, but insincere, smile; whereas the more
eJ-..,,]?erienceo. LISP }?eople had. cons idere.ble difficulty tolerat.ing it politely.
Stanford: s versions of' LISP have," vlisely) a.voided using ·this :printout.

Hal/ever, the ne1-] systEm does pr1nt the time upon entering and leaving
evelquote" In fact, t"HO times are printed, but. in a nea"G, conCise, impersonal
me.nner "lhich~ it is felt, is more suitable in the flAge of Automation" than t.he
quote from Lei-lis Carroll.. The times a.re prj.nted j.n minutes and millj_seconds;
the first time is the age 01' the !)acket - by defj.n:i_tion, this j.s zero 1-1Uen
evalquote is first entered - and the second tj.me is the age of the system beip..g
used co T'.aus, 'When evalquote :is exit.ed, the tj.!n.e ljrintout tells hoy] much time
vJas spent in the execution of' the packet, and hO'H much "time has been spent in
execution of SET or SETSET packets since the birth of the system plus the time
spent in the most recerlt packet.

It is also possible to determine hO-:-l much time is required to execute
a given function. T~el[] init~.alizes t;t:"}O time cells to zero and prints out·,
in the same format as the evalquote I)r5.ntout, t1~O times, and these are both
zero. Time[] prints (again in the evalquote time printout f'ortJlat) the time
since the last execution of time [] ana the time since the last execut,ion of
timel[ ] • The use of the tj.me t:Jnd timel fu.nctions has no effect cn the times
recorded by eValquote.

-·2-

LAP and Symtab
Heretofore J Lf~ has not only :ret.urned the symbol table as its
value, but printed it out as ,·:ell. This phenomenon is familiar to those vlho
have bad much at all to do '\'lith I!.A.P or the compiler.. The LAP ill the nerl
system al1';ays prints: the function name and the oct.a.l loca-tj.on in which the
first "10rd of the as.sembled fUl1ctj.Ol1 is stored (:tf the assembled function is
not a SUER or FSUBR" then only t.he octal oi.~igin of the assEmbled code is
printed). The printout. is left-just.ified on the output page and has the
form:

:rrFUHCTIOI~N.Al.:iE (ORIGI1'L~L :arJ::xxQ) 11 •

The value of LllP is still the SY111bol table, but the l')rinting of the
symbol table may be suspended by executing symtab [NIL]; and t.he printing tnay
be restored by executing synrcab[E'I~].
Non-printing Compiler
The problem of the ve:r-bos:i.t.y of the compiler is only slightly abated
by the symtab ftIDction" The remainder of the trouble may l)e cured by
executing lis-cil1g[NIL]. This turns off the printout of the loAF code generated
by the compiler. .And, of cOUl'se .. the printout may be reinstated by executing
listing[~T-'l£]" Thus, fOl' e. l)el'i'ectly quie·c (except for the ORIGIN printout by
LAP), one need only execute symtab [.:NIL] ana. listing [DIlL] before compiling
D

~racecount (Alarm-Clock Trace)

The trace ofea:tul"e of I.!ISP is quj:t.e useful; but, ·Hi th very I ittle
encouragement, it can generate viaste ....baslwts full of useless output. Often a
programmer will find ..'cha·G his output (1 Jit:.1out tloacing) consists of many lines
of" garbage collector printout, an error uassage, and a fe1T cryptic remarks
concerning the condi tioll of.' ·the push-c101\1!~ list s:G the time the error occurred.
In such a sit,uation, one '{.]ishes he CQulC!. begj_i1 tracing only a short time before
the OCCtuqrence of the error. The trace~ount fUl1c~ion permits exactly this.
Tracecountbd causes tracing· (of t.hese 'o~unctiol1s, designated t.o be traced by
the trace function, as before) to l)(.~gt!.'o after y,: number of fUl1ction entrances.
Furthermore, 1·1hen the tra.cecourl-G f'eatu::e has been activated, by .. eJcecution of
trac'ecoUl1t[X), the blan1\: space in the (~ill.,,"bage collector printout will be used
to output t.he number of funct.ions el1to.L·eo. at the t,j.me of that garbage
collection, each time the arguments 01 value of a traced f'unctj.on are printed
the nur::be::- of function entrances \·1111 also be pril1ted, and if an er2"or occurs:
the number of function entrances acconplished bei'ozoe the error occurred ·Hill
be prlnted.
o

The tracecoun-t feat.u·ce (OJ: l~la:cm.·Clocl-: T'l"::?ce, as it, is called by
Professor Marvin Mil"..sktJ of M" I. Ir.) l·:nables a p:cogrBlmller to :cun a job
(preceding the program by JltraCeCQllLlt [0] ~:)" estj.U!a:ce the n.umbe:r· of fUllct.ion
entrances which occur befoJ.·e the pJ:')gram generates an ex'roJ:' conelition or a
\'Jrong ans'Her, and run the job agE:ln, tl":?cing oD.ly the pertinent :port,ion of' the
execu·tion (a 101·] line COUlTC is j:E;eommel1dec1 fo!' -c.his pUJ:pose, .as the t.racecount
feature ,{'Jill not turn off trac j_:o..[; Ol1ce it has bGen st.arted - the 1.Ll1.trace
flmction must be used t.o accompliBh thj.5).
Space and Eject

A small amOU.l.lt of addi tt.ollt1.1 con-Gl'ol O"1:T:r the form ox' t.he data
yrinted by LISP has been provided in the space and eject ftIDctions.
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Space(1-!T-':.i:] causes all output to be double-speced. S:93ce[NIL] restores
the spac ing to its orj.ginal status; in :pD.,rticu~ar, the out.put of the print
routine reverts to sj.l1g1e-specil1g.1 and the :tE!\TI) OF EiJALQUO'I1TI OPERATOR."
printout again ejects the page be:fo:ce pl'j.nting
0

Eject[] causes a blanlc line 'Hi th a. carriage control chara.ct.er of 1
to be 'printed. rrhe result is a skip to the top of t.he next page of output.

Esotertc Functions and Modifications
,'The' foilo-t'lil'l..g descriptions 1'1ill be of :I.nte:rest only t,o that small band
of LISF users cOl1sisting of people

1']i th

reserv-ed areas on the disk file.

SAVE~

A ne"t'l overlord dirGe'Give has be~l1 included. in the system 1'lhich
makes it possible to save the CUI-rent status of core and the act.ive registers on
a s'Pecified sec'cion of the disl\. in the event -that the time estimate is exceeded.
SAvE (beginning in COlt'!IIlll 8) before a TEST, TST; DE.ImG, SET, or SETSET card \'li11
cause a clock trap to produce a ·cra.nsfer to a por'cion of overlord 'Hhich saves
the current values of vl?rious l'egisters and the location of the instruction vlhich
't'1ould have been executed next if the clock trap had not occlD.:'red, and stores the
system on the section of the disk spec ified by t11,e most. recent DISK direct.ive.
~nen control retuxlw to the monitor and progrsn is halted.
~'

In order to restart the saved progr~, it is only necessary to load a
card "t~i th LISPx, 't,/here J~ is the number of the ~rea of the disk on \'1hich the
saved program is stored, in the system name coltlJfillo (Of' course, if the job is
to be run by the Computation Center; a 1 card is all:;o necessary. If the job is
to be loaded on-line, then a blank carel is necessaI"'.Y' behind the 2 carel - one-card
programs are not seen by the on··line carc1-to-"te.pe routine)
The save featUl.~e
makes it possible to ru..'1 a long job in short ch't.:':'flks, allowing the progratnL"1er to
look at intermediat.e results before spend:ll1g more computer 'Gime on the program,
but allo't'ling the program to talce 1:rp \'Jhere it left of:r, rather than having to

#2

II

repeat computation previou$ly done.
The save feature is only act:I.ve during the packet immediately follm'ling
the SAVE card. Thus, if several packets are included in 'Ghe pl"ogram, seve:!:al
SAVE cards (one for each packet) must be used in order' to lJe sure of saving tl1.f;
system.
UNTIME. This rou'G~ne is not ava:i.lable to the programmer, but, its
mention here may prevent some amciety.. In the event that the program time
estimate is exceeded during d:i.sk r/o, usj.ng the old system, one finds hil1l6elf in
the position of having half of one syst.em and half of another stored in core or
on the disk.. This s1 tuation lI0uld be intolez'able if the pl"ogra:mmer 'Here trying
to save some definitions on the clisk so that. he could use them. later, or if the
save feature 'Here active (so that the saved system 'HoulCl. noJG be quite "Hhe..t it
should be)
To avoid this unpleasantness, the dislt r/o routines have been
modified so that the clock is, in essence, turned off during disk read jrI..g or
~'lriting, and t1'10 seconds automatically added to 'che elapsed time at 'che
conclusion of the read or "i'1rite operat.ion. ,A clock "trap that \'lould normally have
occurred during t.he execution of' the read or ,\1ri te i'Jill be executed be:e6:ce the
r/o can take place.
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TAPE. A few programmers '~ith very large programs have long
bemoaned the inability, in LISP, to communicate bet,leen systems stored on
different sections of the disk. The flmctions tape, rewind, mprint, and
m:ead have been designed to ulleviate this difficuJ.ty. Tape(s), where 6 is
II list, allmls the user specify up to ten scratch tapes;
if more than ten
are specified, o~y the first ten are used. 1~e value of tape is its
argument. The initial tape settings are, from one to ten, A4, A5, A6, A7,
A8, B2, B3, B4, B5, B6. The tapes must be specified by the octal number
IoIhich occurs in the address portion of a FAP instruction to reHind that
tape; that is, a four-digit octal number is required - the first (highorder) digit is a 1 if channel A is desired, 2 if channel B is desired; the
second digit must be a 2; the third and fourth are the octal representation
of the unit number. Thus, to specify that scratch tapes one, two, and three
are to be tapes A4, Bl, and A5, respectively, execute tape [fl204Q, 220lQ,l205Q)J.
Only the low-order fifteen bits of the numbers in the tape list are used by the
tape routines, so it is possible to use decimal integers or floating-point
numbers in the tape list 'Ii thout ger>erating errors,
RE~·TIND.

Re<lind[x] reHinds scratch tape x, as spec Hied i n the most
recently executed tape function.
MPRn~. Mprint[x;s) printc; tbe S-expression s on scratch tape
number x. The format of tbe output j , identical to tbe normal LISP output
(it is, in fact, generated by the prJnt routine), and is suitable for printing.
Note that if scratch tape 1 bas been designated to be A2, then mprint[l;s)
has exactly the same effect as print;s]. The value of mprint is the list
printed.

lfillJl. Mreadlxl reads one S-expression from scratch tape x . The
value of mread is the expression re, d. Again, if scratch tape 1 corr esponds
to tape unit A3, then mread is iden",ical, from the programmer's point of viel-l,
with read.

