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This Memo. written in the style and convention of A.I. HMemo. No. 1164,
may be considered an sddendum thereto. It should prove to be a welcome
uptating on the LISP svystem.



Allocator

CLEXGTH SUBR

CORE SU3R

Io the Time-Sharing version, the allocator asks CORE?”
instead of MIMTOP? . The rasponse should be the number of
2000-word blocxs of aemory desired, although the allocator
will forege this ouaber to be at least 20, so that MEMTOP iz
at least I7777. Gee CORE below.

(CLEAGTH m) is same a5 calling CLEHGTH with o in
accuaulatar C. Returns a noo-LISP number, See Plotter

below.

In 75 LISP, (CORE n) will atteapt to set the prograa’s CORE
alleeation to o 2000-word blocks, but in no case will it
paie A& ré-allocatlon which leaves less than one block of
Einary Program space (Bin. Proz. S5Spe. occupies the
higher addrasses of the program). Thus if one needs more
Bln., Prog. 5pc. he may call CORE (thereby extending the
proeram’ s MEATOP) and set BZPEND appropriately. If there is
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not enongh aesory avallable to make an increased
allocation, oo change i3 made and HIL is returned;
othervise COHE returns as value the curreant CORE

allocation.

Curpent 1/0 Device

SESCR LoUBR

LISP has bookkeeping room for one inmput file, opened by
UREAD, and one output file, opened by UWRITE. There 13 an
iaternal register herein called current device nazme, that
repeabers which auxilliary storage device contalns the
newly opened file, and this register way be changed by
optional argumsnts to UHEAD, UWRITE and UEKILL. An open
read file is closed by reading an E-0-F character, and an

open write file is closed by executing a UFILE {g.v.).

Part of the PlcPac package (see below]. If there is an
argunent, its value iz assunsed to be an array game and
DESCHE (for ﬂdasﬁrihe“} produces & list of ten nombers,
assoclated with the array: (xdim ydiam lovx lowy dx dy hash
vd light data) where the last thres pusbers sive
information about the vidisector used, the lightinz, and
the aode of the data. Humbers three through six are in

floatiaz point, and “hash” is irrslevant. xdim and ydim



DESCRE L3UBR

FIXIa SYH

FIXZ S5Y4
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are the x and y dimension (3ee PICARRAY), If thare is no
argunent. givan, the array descriled is the one which the
aost réaceat call to READPIC read from. Tha array stored on
tape whica serves as the data source far the call to
EEADPIC will 1n general bave a description different from
that of the array in core. (DESCR HIL) is MNIL so that
(DESCR (READPIC arr lowx lowy delta)) prodaces either a
description or RIL depending on whether or not the read was
successful. (See READPIC).

Same as DESCH except that nambers three throuzh slx are
convertel to fixed polat, assumioe a erid of 10000 by

10000,

(PUSHJ P FIX1A), as a LAP ipstruction, converts the
fixed-point sachlne ouaber in 1 into a LISP flxed-polnt

ounber.

(PUSHJ P FIX2) as a LAP instraction, converts tha

floating=polat machine mumber 1o 1 into a LISP flxed=-polat
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number.

FIXP SUZEER
& predicate, noo-HIL only for S—expressions which are
fixed-point oumbers.

STOAT 5™
(PUSHJ P FLOAT) as a LAP instruction, converts the
fixed-point machine number in 1 into & floating—point
machine pusber. In EXPR's to float a fixed-polnt LISP
namber, de (PLUS momber 0.0).

FLOATF SUER
A predicate, non-HIL only for S-expressions which are
floatinge-point numbers.

[MPX SUEH
Heads the input multiplexor channel specified by its
argusent. (See MPX).

I 3URE

Opeus the plotter sud juitimlizes L0 For plolbing display

lists. Heturns BIL 1f the ploller is busy and T ¢thurdlse.



LPER SUBR

HMAX L3UBR

MEMBER SURR

MIX LSUEK
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Has no argusents. Heads the 340 light pen scanner and
returns (count . (x . ¥)) where count 1s the nuaber of
times the light pen was seen (since the last call to LPEN
or since the program’s begloning) amd x and y are the
average abscissa and ordinate ?alﬁﬂs of the light pen when

SEEMN.

Heturns the (oumerical) maximum of any number of Arguments
using conteagious floating arithmetic. Thus (MAX 12 4.0) is
Il}tﬂ!

If (MEMEER x 1) is not MIL then it returns 1° vhere (EQUAL
x (CAR 1°)) holds and 1" is some tail of 1; i.e. there is
an 1" such that 1 is (HCOMC 1™ 1°).

As apove for MAX, but returns the minimua.



MPR SUBH

WERTPLOT SUZR

HYID SUBR

AVFIX SUBR

LISP &

(MPX T) opens up the multiplexer I/0 Device for subsequent
Ifh and A/D use. (MPX HIL) closes it.

Moves the plotter paper to a clean section. To be used

after a call to PLOTLIST (q.v.).

Heads the new video processor aod returns & floating-point
mamber (with an information content of tem bits) which is
an loverse linear measure of the light intensity at the
selected vidisector point. (The manual switch located on
the video processor should be io the "LIN  position when
AVID is used. Use KVFIX when 1t is in the "L0G" position).
The two arguments are respectlvely abscisse and ordioete
values for the image dlssector, and must be fixed-polnt.

Returns -1.0 for the dim or dark cutoff condition.

A5 above for HVID, but is essentially a logrithmic measure
of intensity, scaled between 1 and 1777. HReturns a fixed
point mumber. (HVFIX and MNVID will differ at most in the



AVSET SUBH

LISP 7

three least signilficant blts depending on the state of the
"LIh-LDG" switch. See NVID). Hetorn O for the dia or dark
cutoff condition.

Used to set certain programmable conditlons for the new

video processor The arguments are io order:

filter - three bits (0 = 7) to desiznate the
presence or absence of the color filters over the
lens.

confidence - should be 0,1,2, or 3. Determines
the speed and accuracy of the video processor, O
being the slowest but most accurate.

resolution = the number of equally-spaced lines
gver the field of view — maxisus of 40000.
(Actually, the video processor always dissects
the scenme onto a 20000 by 20000 erid. This
merely provides a scale factor for the arguments
to HVID and HVFIX). For many reasons 1000 to
10000 is an extraordiparily good range for this
argument.

dim = should be in the range 0 - 17 inclusive.
Salects one of sixteen dim cut off levels. 3See &
hacker for more elucidation.

I¥: = Zerc means the video processor recelives its
taput from the new ITT vidisector (TVC); non-zero

means the sigoal comes from the old ITT
vidisector (TVE).

HIL may be used for any of the above argusents, inm which
case the specifled conditlon 1s not chapged. Initially all

condlitlons are O except resolution, which is 2000. Heturns



PICARRAY FSUBR

PicPac

LISP &

the wvalue of the device status register.

Declares an image array for use with PicPac. Its use ls
gxactly the same as the function ARRAY: its arguments are

respectively:

the array oase
BIL
the x dimension (er oumber of rows)
the y dimension {or number of coluans)
The array elements are accessed as usual — (Arrayname n o)

evaluating to the n,math entry in the array.

In an effort to atilize taped vidisector scenes, several
functions for perforaing the necessary 1/0 have been added
to LI5F. (See PICARRAY, READPIC and WRITEPIC). There are
aobvious advantazes for the debugging programmer Lo haviog
standard, well-described scenes available, as it were,
through & simulated vidisector. Before using the routines,
nowever, oné must become aware of the lmage cnqrentluna of
PicPac. Images (or scemes) are considered to be
rectangular sub-portions of a unit square, and hence image
co—ordinates are floating-point numbers between 0.0 and



PLOT SUER

PLOTLIST SUER
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1.0. This facilitates the mapping of an loage space onte
various 1/0 devices. HNeedless to sey, some discretlzed
approzisation to the image is what is actually stored on
tape, 30 that the co-ordipates mentioned in READPIC really
refer to the pearest lattice point in the isage space
recorded on tape. Onoce an array has been read in, however,
there is no further use of image space co-ordinates except
for the description produced by DESCR. Heference to the
array is d#ne as usual on ordimary LISP arrays. The PicPac
system will be salntained by Larry Krakauer, Rooam 819, 545

Technology Square.

(PLOT n) is the same as calling PLOTC with n in accusulater
Ce. (See A.I. Memo. Ho. 125). If n=0 or 200 and the
plotter is not open after the comsand has been executed,

toes HIL is returned.

If the argument is an array pame, the contents of the array
are plotted as they would be displayed on the 340 scope.
(See Display — See also WEXTPLOT).



Flotter

READ LSUBR
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The CALCOMP plotter is avallable as an output device for
LISP. In addition to the PLOTLIST feature and PLOT
described above, |P causes LISP output to be plotted (in
character mode) and |U turns off this output. Before using
it as such, it is advisable to execute a sequence of
commands such as (PLOT 31 (PLOT 10 (PLOT 22))) in order to

gake the results more legible.

feads one S—expression from the current input device (see
"Input-Output” and “Current 1/0 Device”). Takes 0 or 1
arguments. If character 1s read apnd no argument £iven,
teletype-input is re-selected; othervise on reading E-0-F a
noo=-priontine error is caused aml the value of the argusent
iz returned as the value of the most recent ERRSET.

Husbers are atoms differentiated as seen by their
forn. Floatine point numbers follow exactly the same
forsat described in the LISP 1.5 Programser’s Manual anpd
should not contain nop-decimsl disits. 0,1, ... ,8,9,4,EB,
»vs 4% are used as the first 36 digits, so that IBASE may
reasonably be any nuaber from 1 to 36. lnclusive. Let a
and b be any siriog of the above digits. There are four

foras for unslgned fixed polnot nuabers:



READPIC FSUER
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"a" i3 interpreted as an integer base IBASE

"a." is interpreted as an integer base 10.
"afb" is a*(IBASE exp b)

"a*h'is a*(2 exp b)

A fixed point oumber is thus an ungignel flzed-point number
preceeded by mo optioosl "+ or - siegn; but if diglts
highar than 9 appear in the nuaber, the preceding sign is
oblizatory. (Hence any atom whose first character is "
or =" is a ouzber, except the single-character atoms "
and "-" themszelves). (The remalnder of the comments under
READ, beginning "Typing a rubout...”, in A.I. Memo. HNo.
1164 page 18, still apply).

Heads into the array specified by the first arguaent (which
must have been declared by PICARRAY), recelving data from
the device and file selected by the most recent UREAD. The
second and third arguments specify lower—left - apd y-
co-ordinates respectively; the fourth arszument is a delta d
suzh that adjacent entries in the array are filled by
im.:ru&nt!,ng the image co-ordinates by an amount d. (Ses
PicPac for an elucidation of lmasge space co-ordinates). An



AUNTIME SUBH

SPOP SUBER
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alternative form is to specify separate deltas for the 1
and y directions: (HEADPIC array lowx lowy d) or (READIC
array lowx lowy dx dy). The coordinates of the upper—right
point of the image ares read in are ziven by upr = lowx +
zdia®™dxz and upy = lowy + ydio*dy, vhere xdim and ydim are
the i-apd-y dilaepsions respectively of "array . All
arguaents eicept array are assused to be floating, in
accord with the PicPac convention; however fixed-point
ounters =ay be used; it will be assumed that they refer to
a 10000 by 10000 grid and they will be floated accordingly.
If a section of the requested input area, i.e., the
rectangle from (lowx,lowy) to (upx,upy), 18 not recorded on
the foput file, then READPIC prints an error comaent and

returns HIL; otherwise 1t returns the nase “array .

"

For time-sharing LISP, returns the number of microseconds
of CPU time used by the current Jobh, as a fixed-point LISP

numbar, accurate to aboat 850 microseconds.

(EPOP) restures the aost recenl balch of special pal

bindings. This is the way an EIPR calls SPECSTR (q.v).



SPUSH L3UEM

SLEEP SUER

SHALLNUN SUER

TIME SUER
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(GPUSH atom ¥V atoa V ...) saves up the current values of
the atoms atom ... atom on the special pdl apd for each
one performs io effect (SETQ atom V). This is the way an

EXPR can cail SPRECEIND (gq.v¥).

(SLEEP n) csuses the prograam %o stop temporarily and take a

nap for o thirtieths of a second.

Iz non=NIL only if its argument is a ssall-nusber, which ls

represented as 2 pointer equal to number + 1.

For tize-gharing LISP, returns the time counter from the T3
g¥stes, a8 a fixed point LISP numbar. Currently, this is
the oumbar of thirtieths of a second that the system has
been running. There may soon be a feature to read the date
a0d & real time, &% accurately az possible. Hote that io

TS LISP there i no SETTIME.



UREAD FSUBR

UNAITE ESUBR
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Takes two or three arguments. The first two are file
pampes, the first of which must be @ LIf the file has only
gne name. Typlog |Q or evalusting {IOC |Q) changes LISP's
input from teletype to the current auxilliary storage
device and file as specified by the last UREAD. If UREAD
nas & third argument, it updates the current device name as
follows: If it is oon-numeric, then it may by UT1, UTZ,
UTS or UT4 for Dectape apd DDD, DD1, D02, etc. for disk.
If it is nomerie then only the last character of the
current device is changed. Initislly, UTO is current; thus
before swltching input a UREAD should be evaluated with
third argument, for example, UT2. See Current 1/0

Device”. Returne the current device name.

oelacits an auxilliary storage device and opens an outputl
file on it under the namse .LISP. QUTPUT. If there is no
argument, the curreat device is selected. Otherwise the
current device is uplated in the mamner described under
UREAD and then selectad. HReturns current device name. If
thers are no more free files om it, prints the &rror

M E3aLE “TAPE FULL". See Current I1/0 Device.



UFILE FSUER

UKILL FSUBR

VIiDl SUBR

VIDLOG SUBH
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Closes the current output file and chanzes its naae to that
specified by the two arguments to UFILE. HReturns the
gurrent device name unless the file failed, in which case

it returas HIL

Flashes the curreat 1/0 device (q.v.). In time-sharing
LISP, this sakes sense oaly if the currant device 1s a
DECtape — random results may occur Lf one tries to flush a
dize. If there is an argament, the curremnt device is
updated ia the sanner describsd ander UREAD and then

flushsd, Returas the name of the device flushed.

Takes two fixed-point arguments. BReturns a fized-polnt
aumbe* uhicﬁ is ap loverse linear measure of intensity on
the old ITT vidisector (TVB) al the polat speclified by the
two arzuments, usinz the old video processor which is

glaved to the 340 scope display.
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Uses VIDI. Heturas a logrithalec aeasure of intenslty as a

fized=point ouaber between O and 400.

WEFGSD SUEBH

Qutpats to the TE0. See J. Holloway for more information.

WRITEPIC FoSUBH
{WRITEPIC array) writes out oo the currently open output
device the eatire array specified by the apzument (in
binary imame acde). In eeneral, WRITEPIC is precaded by a
UWHITE and followed by a UFILE.



