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HPRINT is designed pr imari ly for dumping circular or reentrant
list structures (as well as other data structures for which READ is
not an inverse of PRINT) so that they can be read back in by
Inter l isp. The CIRCLPRINT package is designed for pr int ing
circular or reentrant structures so that the user can look at them
and understand them.

A reentrant l ist  structure is one that contains more than one
occurrence of the same EQ structure. For example, TCONC makes
use of reentrant l ist  structure so that i t  does not have to searcn
for the end of the l ist  each t ime i t  is cal led. Thus, i f  X is a l ist  of
three elements, (A B C), being constructed by TCONC, the
reentrant l ist  structure used by TCONC for this purpose is:

This structure would be pr inted by PRINT as ((A B C) C).  Note that
PRINT would produce the same output for the nonreentrant
structu re:

ln other words, PRINT does not indicate the fact that port ions of
the structure in the f i rst  f igure are ident ical .  5imi lar ly,  i f  PRINT is
appl ied to a circular l ist  structure (a special  type of reentrant
structure) i t  wi l l  never terminate.

For example, i f  PRINT is <al led on the structure:

i t  wi l l  pr int  an
appl ied to:

endless sequence of lef t  parentheses, and i f
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wil l  pr int  a lef t  parenthesis fol lowed by an endless sequence of
A's.

The funct ion CIRCLPRINT described below produces output that
wi l l  exact ly descr ibe the structure of any circular or reentrant l ist
structure. This output may be in ei ther single- or double- l ine
format.  Below are a few examples of the expressions that
CIRCLPRINT would produce to descr ibe the structures discussed
above.

First  f igure, s ingle- l  ine :

( (A B.1* C)1)

First  f igure, double- l ine :

((A B C) 1)

1

Third f igure, s ingle- l ine:

(*1* 1)

Third f igure, double- l ine :

(1)

,|

Fourth f igure, s ingle- l ine :

(*1*A. 1)

Fourth f igure, double- l ine:

(A. 1)

1

The more complex structure:

is printed as follows:

Single- l ine:

(*2* (*1* 1 13* 2A*4* B. 3).4)

Double- l ine:
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((1 2A 8.3).4)

21 34

In both formats, the reentrant nodes in the l ist  structure are
labeled by numbers. (A reentrant node is one that has two or
more pointers coming into i t . )  In the single- l ine format,  the label
is pr inted between aster isks at the beginning of the node ( l ist  or
tai l )  that i t  ident i f ies. In the double- l ine format,  the label is
pr inted below the beginning of the node i t  ident i f ies. An
occurrence of a reentrant node that has already been ident i f ied
is indicated by pr int ing i ts label in brackets.

(CIRCLPRINT LIST PRINTFLG RLKNN IFu nct ion]

Prints an expression describing LIST. lf PRINIFLG = N tL,
double- l ine format is used, otherwise single- l ine format.
CIRCLPRINT f i rst  cal ls CIRCLMARK. and then cal ls ei ther RLPRTN 1
(i f  PRiNTFLG = T) or RLPRIN2 ( i f  PRTNTFLG - NIL).  Final ly,
RLRESTORE is cal led to restore L/Sf to i ts unmarked stare.
Returns l/5L

(cTRcLMARK rr5r Rr.KNr) IFunct ion]

Marks each reentrant node in [ /5f  with a unique number,
start ing at RLKNI plus one (or one, i f  RLKNT is NIL).  Value is
RLKNT. Marking L/Sf physical ly al ters i t .  However,  the marking
is performed undoably.  In addit ion, l /Sf can always be restored
by specif ical ly cal l ing RLRESTO RE.

(RLPRTN 1 rrsr) IFu nct ionl

Prints an expression describing t /57- in the single- l ine format.
Does not restore [/5f to its unCIRCLMARKed state. t/sf must
previously have been CIRCLMARKed, or an error is generated.

(RLPRIN2 rrSD [Funct ion]

Same as RLPRINl,  except that the expression describing L/Sf rs
pr inted in the double- l ine format.

(RLRESTORE t/sn lFunct ionl

Physical ly restores l ist  to i ts or iginal ,  unmarked state.

Note that the user can mark and pr int  several  structures that
together share common substructures, e.9.,  several  property l ists,
by making several  cal ls to CIRCLMARK, fol lowed by cal ls to
RLPRIN 1 or RLPR|N2, and f inai ly to RLRESTORE.

(cTRcLMAKER r./Sr) IFunct ion]

t /SI may contain labels and references fol lowing the convent ion
used by CIRCLPRINT for pr int ing reentrant structures in
single- l ine format,  e.9. ,  i "1* .  1) .  CIRCLMAKER performs the
necessary RPL,ACAS and RPLACDS to make L/Sf correspond to the
indicated structure. Value is (al tered) [ /5L

(crRCLMAKERl rrSD IFunct ionl

Does the work for CIRCLMAKER. Uses free var iables IABELSf and
REFLST. LABELST is a l ist  of  dotted pairs of labels and
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corresponding nodes. REFLST is a list of nodes containing
references to labels not yet seen. CIRCLMAKER operates by
ini t ia l iz ing LABELST and REFLST to NlL, and then cal l ing
CIRCLMAKERI. l t  generates an error i f  REFLST is not NIL when
CIRCLMAKER1 returns. The user can cal l  CTRCLMAKER,l  direct ly
to "conne(t up" several structures that share common
substructures, e.9., several property lists.

24 LISP LIBRARY PACKAGES MANUAL



READAIS

READAIS

A15 (array of intensi ty samples) is a format for color and gray-
level images. The fol lowing funct ions al lowreading and wri t ing
of AIS f i les from Lisp. Note: The reading of an AtS f i le is done
with the normal interrupts off .

(AlSBLT SourceAisFile SourceX SourceY DestinationBitmap
DestinationX DestinationY Width Height How Filter
Nbits LoBitAddress) lFunction]

Puts the image in an AIS f i le into a bi t  map. AISBLT checks the
sample size of the AIS f i le and the number of bi ts per pixel  of  the
Dest inat ionBitmap and performs the required reduct ion ( i f  any).
SourceX and SourceYgive the left and bottom coordinates in the
source f i le of the image to be read (default  to (0,0)).
DestinationBitmap can be a bit map, a color bit map, or a
window. l f  i t  is NlL, a windowwil l  be created of the proper size

How indicates what method of reduction is to be used i.f the
sample size of the Al5 f i le is larger than the number of bi ts per
pixel  in the dest inat ion bi t  map The recognized methods are
TRUNCATE (use the high-order bi ts) and FSA (use the
Floyd-Steinberg di ther ing algori thm). The default  when going to
a 1 bpp bi t  map is FSA; otherwise i t  is TRUNCATE.

Fi l ter i t  non-NlL should be an array that wi l l  be used to f i l ter the
sampfes read from the Al5 f i le.  l f  Fi l ter is given and a sample
point of  intensi ty N is read from the f i le,  (ELT Fi l ter M is used to
determine the bi ts for the dest inat ion. The funct ion
SMOOTHHIST described below is one way of gett ing a f i l ter that
balances the contrast in an image.

Nbits and LoBitAddress al low an image to be read into one or
more "planes" of a color bi t  map. Nbits tel ls how many bi ts are
to be taken from each image sample, and LoBitAddress indicates
the lowest bi t  within each pixel  that the Nbits bi ts are to go. (Bi t
address zero is the lef tmost or highest-order bi t .  For a
four-bi t-per-pixel  bi t  map, three would be the lowest-order bi t . )
This is used by SHOWCOLORAIS to put the di f ferent planes of a
color image into the bi t  map.

(SHOWCOLORAIS BaseFile ColorMaplnfo How ColorBM SourceX
SourceY DestinationX DestinationY Width
i leight l  lFunct ion]

Reads a color image from three Al5 f i les into a color bi t  map. The
three color f i les are obtained by concatenat ing the str ings
"-red.ais",  "-green.ais",  and "-blue.ais"onto the end ol  BaseFite.
l f  ColorMaplnfo is a l ist  of  three smal l  integers, i t  indicates how
many of the bi ts in the dest inat ion are al located to each color.
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For exampf e ; if ColorBM is a four-bit-per-pixel color bit map and
ColorMaplnfo is (1 2 1), one bit (bit zero) will be allocated to the
red image, two bi ts (bi ts one and two) wi l l  be al located to the
green image, and one bi t  (bi t  three) wi l l  be al located to the blue
image.

ColorBM is the color bi t  map the image wi l l  be stored into. l t
defaults to (COLORSCRE E N EITMAP).

How, SourceX, SourceY, DestinationX, DestinationY, Width, and
Height are as described in AISBLT.

An experimental  feature that is avai lable only when going to 8
bpp cof or bi t  map: i f  ColorMaplnfois a color map, each pixel  wi l l
be determined by finding the color in ColorMaplnfo that is
closest to the 24 bits of color information read from the three
image f i les. (This takes a long t ime.) The funct ion
COLOR.DISTANCE (red green blue redentry greenentry
blueentry) is cal led to calculate the distance by which "closest"
color is determined.

Note: Large port ions of SHOWCOLORAIS run with the standard
interrupts turned off.

(THREECOLORMAP RedSits GreenBits BlueBitsNbits) [Functionl

Returns a color map that assumes the Nbits bits are to be treated
as three separate color planes with RedBits bi ts being in the red
pfane, GreenBits bi ts being in the green plane, and 8/ueBits bi ts
being in the blue plane. Within each plane, the colors are
uniformly distr ibuted over the intensity range 0 to 255.

(WRITEAIS ColorBM File Region) IFunetion]

Writes the region Region of the color bit map ColorBM onto the
Iile File in Al5 format. This provides an efficient way of saving
color or gray- level images.

(.AlSH ISTOG RAM File Reglon) IFunct ion]

Returns a histogram array of the region Region in the A15 f i le
File. The histogram array has as its lVth element the number of
pixels in the region that have intensity N.

(G RAPHAISHISTOG RAM H istogra m W) IFunct ion]

Draws a graph of a histogram array in thewindow W. l t  W is NlL,
a window is created.

(SMOOTHEDFILTE R H istogra m) IFu nct ion]

Returns a "f i l ter" array that maximally distr ibutes the intensit ies
vaf ues contained in Histogram. The filter array can be passed to
AISBLT to change the contrast of the image being read.
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