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1. Introduction

The Icon program library consists of Icon programs, procedures, documentation, and data. Version 9.3 of
Icon isrequired for some parts of the library of the library [1,2].

Additional documentation about the Icon program library is available on the World Wide Web:

http://ww. cs. ari zona. edu/ i con/

Look in the Program Library section.

2. Library Reorganization

With this release of the Icon program library, we are continuing the reorganization of library proceduresinto
modules by topic. If you have been using an earlier version of the Icon program library, you may need to make
some changes to link declarations in your programs. If you get error messages because of missing files, check
the following modules to locate the procedures you need:

convert type conversion and formatting procedures
datetine date and time procedures

factors procedures related to factoring and prine nunbers
io procedures related to i nput and out put

lists Iist mani pul ati on procedures

mat h procedures for mathematical conputation

nunber s procedures for numerical conputation and formatting
random procedures related to random nunbers

scan scanni ng procedures

sets set mani pul ati on procedures

sort sorting procedures

strings string mani pul ati on procedures

t abl es tabl e mani pul ati on procedures



3. Unloading the Library

Note: The complete library, when unloaded, requires about 8.5MB of disk space. In particular, some
documents in PostScript form are quite large. If your disk space is limited, take thisinto consideration before
starting to unload.

Thelibrary is designed to be unloaded in a hierarchy that contains separate directories for different kinds of
material. Material that requires graphics[2] isin separate directories whose names begin with g. If Icon
doesn't support graphics on your platform, you can ignore these directories.

The directory structure for thisversion of thelibrary is

| --data dat a
I——docs docunent ati on
I--incl include files
I--packs packages
I--procs pr ocedur es
I--progs pr ogr ans
ipl---]
| --gdata as above, but for graphics
I-—gdocs
I--gind
I--gpacks
I--gprocs
I--gprogs
I--cfuncs | oadabl e C functions

The packages contain materia that istoo complex fit into other parts of the hierarchy or that does not conform
to thelibrary structure.

The loadable C functions are for platforms on which Icon supports the built-in function | oadf unc() . Seethe
READVME in that directory for more information.

Thelibrary files are packaged in different ways for different platforms. See the installation instructions for
your platform.

4. Link and Include Search Paths

Many library programs link procedures. For example, opti ons() isused by many programs for processing
command-line options and is linked from "ucode" files obtained from translating opt i ons. i cn.

Icon searches for ucode filesfirst in the current directory and then in directories specified by thel PATH
environment variable. | PATH consists of a sequence of blank-separated path names. The searchisin the order
of the names. For example, on a UNIX system running csh,



setenv | PATH "../procs /usr/icon/ilib"

resultsin asearch for file namesin link declarationsfirst in the current directory, thenin .. / procs, and finally
in/usr/icon/ilib.

Files included by the preprocessor directive $i ncl ude are searched for on LPATH. It has the same form as
| PATH.

The method of setting | PATH and LPATH varies from system to system.

Since the current directory alwaysis searched first, | PATH and LPATH need not be set if ucode and include files
are placed in the same directory as the program files. See the next section.

5. Installing the Library

Installing the Icon program library consists of two steps. (1) trandating the procedure files to produce ucode
filesand (2) trandating and linking the programs.

Ucode files are produced by trand ating the procedure fileswith the - ¢ optiontoi cont, asin
icont -c options

which trandatesopt i ons. i cn. Theresult istwo ucode files named opt i ons. ul and opt i ons. u2. The. u1
file contains the procedure's code and the . u2 file contains global information about the procedure. It isthese
filesthat alink declaration such as

link options
needs.

Scripts for trandating the procedure files are provided with the distribution. Once the procedure files have been
trandated, the ucode files can be moved to any place that is accessible from | PATH.

The programs are trandlated and linked using icont without the - ¢ option, asin

i cont dea

which trandates and links deal . i cn, a program that produces randomly selected bridge hands.

Theresult of trandating and linking a program is an "icode" file. On some platforms, the name of theicodefile
is the same as the name of the program file with the . i cn suffix removed (for example, deal ). On other
platforms, the icode file name has the suffix . exe in place of . i cn (for example, deal . exe). Scriptsfor
trandating and linking the programs are provided with distributions for individual platforms. Instructions for
building the programs contained in separate packages are included with those packages.

Some platforms (UNIX and MS-DOS, for example) support the direct execution of icode files. On such
systems, an icode file can be run just by entering its name on the command line, asin

deal
On other systems, it is hecessary to runi conx with the icode file as an argument, asin
i conx deal

(This aso works on systems that support direct execution.) Note that the suffix (if any) need not be
mentioned.



Many library programs take arguments and options from the command line. Options are identified by dashes.
For example, in

deal -h 10
the-h 10 instructsdeal to produce 10 hands.

Icode files can be moved to any location accessible from your PATH. Ucode and include files are needed only
during linking. They need not be accessible when icode files are run.

6. Usage Notes

It isimportant to read the documentation at the beginning of programs and proceduresin the library. It includes
information about specia requirements, limitations, known bugs, and so forth.

Some of the programs in the Icon program library are quite large and may require more memory than is
available on some platforms.

7. Disclaimer

The material in the Icon program library is contributed by users. It isin the public domain and can be fregly
copied, although author information should be left intact and any modifications should be properly attributed.
Neither the Icon Project nor the authors of material in the Icon program library assume any responsibility asto
its correctness or its suitability for any purpose. The responsibility for use of the Icon program library lies
entirely with the user.

8. Contents

8.1 Programs -- progs

adl check check for bad address list data

adl count count address list entries

adl filtr filter address list entries

adl first wite first line of addresses

adl I'i st list address list fields

adl sort sort address list entries

ani mal play "ani mal" guessing game

app! yf nc apply function to lines of a file
banner di spl ay banner

based do BASIC-style editing

bj pl ay bl ackjack gane

bl nk2t ab convert strings of 2 or nore blanks to tabs
c2icn assist C-to-lcon porting

calc si mul at e desk cal cul at or

cal | cnt count calls

chkhtm check HTML files

cnpsum t abul at e conpari sons

cnvsum tabul ate type-conversion activity
col m arrange data into col ums

confiles list conmon files in two directories
concord produce concor dance

connan convert units

count| st count items in a list

Cross di splay intersection of words

crypt encrypt file

csgen generate context-sensitive sentences

cstrings print strings in Cfiles



cvtsum
cwd
daysti |
deal

decl chck
del am
del ant
delta
det ex
diffn

di ffsort
di ffsum
diffu

di ffword
di gcol

di skpack
duplfile
dupl proc
edscri pt
enpg
envel ope
eval uat e
event s
evstream
evsum
exprsum
farb
farb2
filecnvt
fileprep
fileprnt
fil esect
filexref
filtskel
findstr
fi ndt ext
fi xhgx
fixpath
fnctab

f nct npl

f or mat

f or mer
fract
fset
fuzz
gconmp
gedi f f
genqueen
get mai |
gr aphdem
grpsort
hcal 4unx
headi con
hebcal en
hebeng
hot edi t
hr

ht prep
huf f st uf
huf ft ab
i bar

count conversion event tuples
wite current working directory

cal cul ate the nunmber of days until a given date

deal bridge hands

det ect possible declaration errors
del am nate file

delam nate file using tab characters
first difference of sequence

strip LaTeX conmands

show di fferences anong files
reorder "diff" output

count lines affected by a diff

show differences in files

list different words

produce nth columm of digit data
produce packing list for diskettes
find directories with sane files
find duplicate declarations

produce script for ed(1)

nmake expression-eval uation programns
addr ess envel opes

eval uate | con expressions

show events

show events

t abul at e event codes

tabul ate operator and function eval uation
generate Farberisns

gener ate Farberisns

convert line termnators

prepare file information for |IPL indexes
di splay characters in file

produce section of a file
cross-reference files by conponents
skel eton for generic filter

find enbedded character strings

retrieve data fromfiles indexed by idxtext

strip headers fromBinHex files

replace path in a binary file

[ist function usage

produce function tenpl ates

word wap a range of text

format long string in fixed-length Iines
approxi nate real number as a fraction

do set operations on file specifications
perform fuzzy pattern matching

produce conpl ement of file specification
"diff" for use with ged

solve arbitrary-size n-queens problem
parse a nail fol der

denonstrate sinple bar graphics

sort groups of lines

Jewi sh/Civil calendar in UN X

add header to Icon program

conbi nati on Jewi sh/Civil cal endar

print m xed Hebrew English text

edit a Mosaic hotli st

pl ay horse-race gane

prepare HTM. files

huf f man codi ng

conpute Huffnman state transitions
equal i ze comment bars in Icon prograns



i brow
icalc
icalls
i cn2c

i cont ent
i cvt

i depth
i dxt ext
ifilter
i fncsgen
igrep

i header
i hel p

i i decode
i i encode
i | nkxr ef
ilum

i magetyp
i needs
inter

i nterpe
i nterpp
i patch

i pl doc

i plindex
i pl kwi ¢
i pl web

' pp

i print
iprofile
i psort

i psplit

i pxref

i runerr
isrcline
istrip
itab
itags

i trbksum
itrefltr
itrcsum
i undecl

i version
iwriter
knapsack
krieg

kr oss
kwi ¢

kwi cprep
| a

| abel s

| am

| at exi dx
lc
lcfile

| i ndcode
i neseq
[isp
lister
listev
listviz

browse Icon files for declarations
sinmulate infix desk cal cul at or

tabul ate Icon calls

assist lcon-to-C porting

[ist Icon procedures

ASCI | / EBCDI C pr ogram conver si on
report maxi mum recursion depth
creating indexed text-base

filter lines of file

generate procedure wappers for functions
string search simlar to egrep

list lcon programlibrary headers
give on-line help for Icon

decode text in style of uudecode
encode text in the style of uuencode
produce Icon link cross reference
[unp I'inked Icon source files

show types of immge files

print nodul es required by an |Icon program
find common values in two lists
interpret |con expressions

interpret |con prograns

patch iconx path in executable
collect library docunentation
produce indexed listing of the programlibrary
produce keywords in context for |PL
generate web pages from | PL header conments
preprocess |con prograns

print |con program

profile Icon procedure usage

sort |con procedures

split lcon programinto files

cross reference |con program

print lcon runtime errors

count code lines in Icon program
strip coments fromlcon program
entab an | con program

create tags file for |con programnms
gi ve sunmary of traceback

filter trace output

gi ve sunmary of trace out put

find undeclared Icon identifiers
show i code version

wite lcon code to wite input

fill a container

pl ay kriegspiel

show i ntersections of strings
produce keywords in context

prepare Icon programfor WKIC

gi ve exponent approximation for |arge nunbers
format mmiling |abels

am nate files

process LaTeX idx file

count lines in file

convert file nanes to | owercase
produce | con code from L-system specifications
wite a sequence of values on a line
i nterpret LISP prograns

list filess

list events

visualize lists



literat

| oadmap
| ongest

| ower

| ssum
makepuzz
nmemrsum
nmssile
nm u
nkpasswd
nonkeys
nor se

nY

ntf3
newi con
newsr c
nim

nocr
numsum
ol di con
oper sum
ostrip
pack
pagi nat e
papply
par ens
par gen
par se
par sex
pat chu
pbkdunp
pdeconp
pl ayev
pol ydeno
post
press
procprep
procwr ap
proto
psrsplit
pt

puzz

ge

qt

gueens
ranstars
recgen
recordev
reply
repro
revsort
r of f cnds
rsg

rul er
scranbl e
set mer ge
shar
short est
shuffile
si ng
shake

manage literature infornation
show | oad nap of UNI X object file
wite longest line in afile

map file names to | owercase
sumthe file sizes in an Is -1 listing
make find-the-word puzzle

tabul ate nenory all ocation

play mssile conmand gane

generate strings from MU system
make passwords

generate random t ext

convert string to Morse code

read mail

map tar file

produce new lcon programfile
organi ze UNI X . newsrc file

play the game of nim

convert MS-DOS text files to UNI X
tabul ate nunerical conputation
update the date in an |con program header
tabul ate operation activity

show vi rtual - machi ne op-code strip
package multiple files

i nsert fornfeeds

apply procedure to lines of file
produce random bal anced strings
generate context-free parser

parse sinple statenents

parse arithmetic expressions

i mpl enent UNI X-1i ke patch

dunp HP95 phone book file

list prinmes factors of an integer
pl ay back events

denonstrate polynom al library
post news

archive files

produce input to index for procedure comments
produce | con procedure wrappers
show | con syntactic forns

separate psrecord.icn output pages
produce parse table generator
create word search puzzle

eval uate I con expressions interactively
announce tinme in English

generate solutions to the n-queens probl em
di splay star field

generate context-free recogni zer
record events

reply to news-articles or mail

sel f-reproduce

sort strings backwards

list roff commands and nacros
generate randomy sel ected sentences
wite a character ruler

scranbl e a document

conbi ne sets of text itens

create UNI X shell archive

wite shortest line in a file
shuffle lines in a file

sing The Twel ve Days of Chri stnmas
pl ay the snake gane



solit
sort nanme
sortt
splitlit
st reaner
strimen
st rpsgn
strsum
tabl c

t abl w
textcnt
t extcvt
t okt ab
trim
ttt
turing
uni que
unpack
upper
utrim
ver se
ver sum
vmsum
vnq

what
when
wshf denp
xt abl e
yaht z
yescr

zi psort

play solitaire

order by |ast nane

sort table into records

create string literal

append lines of file into one long line
produce | engths of string imges.
strip/translate SGW tags

tabul ate string conputation

tabul ate characters in a file

tabul ate words in a file

tabul ate properties of text file
convert text file formats

sunmari ze lcon token counts
trimlines in a file

play tic-tac-toe

simul ate a Turing machine

delete identical adjacent lines
unpackage files

map file nanes to uppercase

renove unneeded procs from ucode
generate bizarre verses

produce versum sequence

tabul ate virtual - machi ne operations
di splay solutions to n-queens probl em
identify source-code information
show fil e age

denonstrate wei ghted shuffle procedure
show character code translations
pl ay yahtzee

convert UNIX files to DCS format
sort mailing |labels by ZI P code

8.2 Programs -- gprogs

autotile
bi npack
bi t denmo
bne

ca2l
calib
cher nof f
coloralc
col or map
col r book
col r nanme
col rpi ck
concen
cquilts
cw
designl
desi gn2
desi gn3
drip
etch

f acebend
fev
findrpt
fl ake

f ont pi ck
fract

produce tile from XBM i nage
denmonstrate sone bin packing algorithns
denonstrate bitplanes

edit bitmp

i nvestigate cellular automata
cal i brate col or nonitor

imtate a Chernoff face

test color allocation

di splay palette fromcolor |ist

show t he nanmed col ors

br owse col or nanes

pi ck RGB or HLS col ors

play solitaire card game Concentration
create "chaotic square quilts"
mani pul at e col or ways

draw spokes design

draw circul ar design

draw square design

denonstrate col or nap ani mati on

di stributed Etch-A-Sketch

generate caricatures

di splay text in fisheye view

find snallest repeat in a repeat pattern
draw a fractal snowfl ake

show the characters of a font
denonstrate fractal I|ines



fractclr
fstarlab
gal lery
gi ftoims
gpxt est
gxpl or
hb

hi sto
hsvpi ck
hvc

i ny

i ngcol rs
i rgpaper
i mgt ol st
i mreduc
imtogif
i pi cker

i vi ew
julial
kal ei d
kal ei do
keypunch
koch

I i ndconp
I i nddefs
I i nden

| orenz

| sys
mandel 1
mandel 2
noi re

of ftiler
orbit

pai nterc
pal check
pal ette
patfetch
penel ope
pextract
pgnt oi s
pi cktile
pl at

pme
profiler
pr onpt
randweb
recticle
rings
rol ypoly
rstarl ab
scrol |
seancut
sel ectl e
sensdeno
showcol r
showtil e
si er
sierl
sier2
shapper
spectra

map Fractint color maps to lcon color lists
draw fractal stars

di splay many .gif/.xpmfiles at once
convert G F files to image strings
test graphics procedures

expl ore graphics facilities

Hearts & Bones gane

di spl ay sinple histogram

pi ck RGB or HSV col ors

pi ck colors for Tek HVC space
create images

list colors in images.

tile inages to form wal |l paper
convert image to list of pixel colors
reduce bi-Ilevel inmage strings
convert image strings to GF files
print name of sel ected inmages

di splay imge files

di splay the Julia set

produce kal ei doscope

produce kal ei doscopi c di spl ay
simul ate a keypunch

denonstrate Koch curves

conpil e OL-systens

produce table of L-systens
generate sentences in OL-systens
di spl ay Lorenz strange attractor
experiment with Lindenmayer systens
di spl ay the Mandel brot set

draw t he Mandel brot set

di splay Mire patterns

tile inages with of fset

di spl ay quadratic orbit

convert Painter color sets to Icon colors
check palindrom c sentences

di splay an lIcon inage palette
extract patterns froma file

edit graphic patterns

separate good and bad patterns
make an image froma PGV file

pick a tile out of an inage

create image file with specified colors
edit pi xmaps

di spl ay nunber magni tudes

pronmpt in a w ndow

draw random web desi gn

draw rectangl es recursively

draw tiles of rings and circles
draw "abstract" art

draw regul ar stars

scroll imge

cut image for seamess tiling
select tile froman i mge
denonstrate sensor routines

list colors in Icon palettes
display tiles

generalized Sierpinski's triangle
draw the Sierpinski triangle

di splay the Sierpinski fracta

di spl ay i mages

report color spectra in inmages



spi ral
spiro
spl at
stri per
subdeno
symdnm
syndr aw
synpmm

t est patt
textures
t gdeno
travel s
trycol or
tryfont
ui x

Vi ewpane
vqueens
wevent s
wheel
xbrm2pat
xf or npat
Xganma
Xpmt oi ns
zoontile

draw pol ygonal spirals

di spl ay spirograph |ines

drop paint splatters in a w ndow

make striped pattern fromimage edge
show the turtle graphics subset

draw symmetrically

draw synmetrical ly

produce pmm symmetry conposite inmages.
show test patterns

show various 4x4 patterns

denonstrate turtle graphics

animate the traveling sal esman probl em
i nvestigate col or specifications
denonstrate X font rankings

transl ate user interfaces

vi ew i mage t hrough a "pane"

di splay solutions to the n-queens probl em
report |con wi ndow events

show wheel of colors

convert XBMfile to pattern specification
apply transformation to patterns
configure X color correction

make | con i mages from XPM fil es

show a tile magnified

8.3 Procedures -- procs

abkf orm
adj unct s
adlutils
al | of

al | pat
ansi
apply

ar gpar se
array
ascii nam
basenane
bi nary
bi ncvt

bi nop
bitint
bitstr
bitstrm
bkuti |
bol d
bufread
cal endat
calls
capture
casel ess
codeobj
colm ze
conpl ete
conpl ex
convert
creat ed
currency
dat e
dat ef ns

process HP95LX appoi nt ment books

gettext and i dxtext

process address lists

conj unction control operation

produce all n-character patterns of characters
ANSI - based term nal control

apply a list of functions to an argunent
parse pseudo-conmand-1ine

n- di mensi onal arrays

ASCI I nane of unprintable character
produce base nane of file

pack and unpack val ues

convert binary data

apply binary operation to |ist of values
convert integers and bit strings

bits in Icon strings

read and wite strings of bits in files
HP95LX phone books and appoi nt ment books
enbol den and underscore text

buffered read and | ookahead

get date from Julian Day Number

calls as objects

echo output to a second file

perform casel ess scanni ng

encode and decode |con data

arrange data into col unms

conplete partial input string

perform conpl ex arithmetic

various conversi ons

det ermi ne nunber of structures created
formatti ng currency

produce date

dat es



datetinme
dif

di gi tcnt
ebcdic
enpgsup
enpt ygen
equi v
escape
escapesq
eval
eval li st
eval tree
event gen
everycat
evinit
evnames
evsyns
evt map
exprfile
factors
fastfncs
feval
filedim
filenseq
findre
ftype
fullimg
gauss
gdl

gdl 2

gen
gener
genrfncs
getchlib
get keys
get mai |
get pat hs
get t ext
gr aphpak
hetero
hexcvt
host nane

bench
chartp
dent gen
dentity
fncs
ftrace
nage
nbits
ndi ces
nserts
nt pdco
ntstr

o]

olib
screen
sort

spf
terfncs
tlib

date and tinme operations

check for differences

count nunber of digits in file
convert between ASCI| and EBCDI C
support enpg

nmet a-transl ati on code generation
conpare structures

interpret lcon literal escapes

deal with character string escapes
eval uate string as a cal

produce a |ist generated by expression
mai ntain activation tree

nmet a-vari ant code generation
generating all concatenations

event nonitoring

map between event codes and namnes
produce tabl e of event codes and synbol s
map event code nanmes to val ues
produce prograns on the fly

related to factors and prinme nunbers
i nteger functions using fastest nethod
eval uate string as function cal
conpute file di nensions

get hi ghest nunbered filenane in a sequence
find regul ar expression

produce type for file

produce conpl ete i mage of structured data
conput e Gaussi an distributions

get directory lists

get directory lists

net a-vari ant code generation
generate m scel | aneous sequences
gener at e sequences

getch for UN X

get keys for a gettext file

parse mail file

generate elenents in path

gettext (sinple text-base routines)
mani pul ating directed graphs

test structure typing

hexadeci mal conversion

produce host nane

support |con benchmnar ki ng

a sinmple chart parser

net a-transl ati on code generation
produce identities for lcon types

wr appers for function tracing

trace lcon function calls

produce i mages of Icon val ues

read vari abl e-1ength characters
produce i ndices

build tables with duplicate keys
programmer - defined control operations
create string frombits

i nput and out put

termib support

screen functions

custom zabl e sorting

conmuni cat e between |con and | SPF
recursive functions using iteration
termib-type tools



itlibdos
i t okens
itrcline
i val ue

j unpque
kmap

| abel er

| astc

| ast name
| cseval
ist2tab
lists

| oadfile
| ongstr

| rgappr x
lu
mapbi t
mapstr
matchlib
mat h
mat ri x
mem og
ment f ncs
nodel s
nor se
nset
namepf x
ngr ans
noncase
nunber s
openchk
opnamnes
opsyms
options
outhits
packunpk
par scond
partit
pascal
pascltri
pat ch
patterns
pat wor d
pbkform
pdae
pdco
phonane
pl ural
pol yst uf
popen
printcol
printf
pr ocki nd
pr ocnarme
progary
pscri pt
random
rational
r eadcpt
r eadt bl
rec2tab

M5-DOS termib-type tools

t okeni zi ng 1 con code

filter out non-trace |lines

convert string to lIcon val ue

junp el ement to head of queue

map keyboard letter forns into letters
produce successive | abels

string scanni ng

produce | ast nane

eval uate |inear congruence paraneters
wite list as tab-separated string
mani pul ate lists

produce and | oad programon the fly
mat ch | ongest string

approxi mate integer val ues

LU mani pul ati on

map string into bit representation
map() for strings

| exi cal matching

mat henati cal conputati ons

matri x mani pul ation

| og menory usage

recursive functions using nmenory
nodel |con functions

convert string to Morse code

mul ti-sets

produce prefix portion of nane
generate n-grans

case-i ndependent mat chi ng
related to nunbers

aid in open/close debuggi ng
produce opcode/ nanes table

produce table to map opcodes to synbol s
get command-|ine options

write variable-length characters
pack and unpack deci mal strings
condense parse tree

partition integer

wite Pascal triangles

conpute a row of Pascal's Triangle
UNI X-I'i ke patch(1)

SNOBOL4-styl e pattern matching
find letter patterns

process HP95 phone book files
progranmer - defined argunment eval uation
programer - defi ned control operations
generate letters for phone nunbers
produce plural of English noun
mani pul ati ng pol ynom al s

pi pes

format col umar data

printf-style formatting

i ndi cate kind of procedure

produce nane of procedure

pl ace programin a array
explicitly witing PostScript
related to random nunbers
arithmetic on rational nunbers
read produce "carpet” fromfile
read user-created stripsgm table
wite record as string



recog
recrfncs
recur nap
reduce
regexp
repetit
revadd
rew ap

r exx

rng
sandgen
scan
scannodl|
scanset
segnent
sent enl
sent ence
seqi nage
seri al
sets
showt b
shquot e
si gned
sort
soundex
soundex1
speedo
spin

st at emap
step
str 2t oks
strings
strip
stripcom
stripunb
tab2li st
t ab2rec
t abl es
tcl ass
title
titl eset
t npnane
t okgen
trees
tupl e

t ypecode
typesyns
unsi gned
usage
var sub
version
wdi ag
wei ght ed
wi | dcard
wor d

wr ap
writecpt
xcode

xf orns
Xi mage
Xrotate

recognition

recursive functions

map recurrence declarations to procedures
perform operation on list of argunents
regul ar - expression pattern matching
find snallest repetition pattern in |ist
generate reverse-sunmmed integers
advanced line rew ap

communi cate between |con and Rexx
gener ate random nunbers

"eval uati on sandw ches" code

related to scanning

nodel string scanning

setup for string scanning procedures
segment string

gener at e sent ences

generate sentences in file

produce string inmage of lcon result sequence
return serial nunber of structure

set mani pul ati on

show contents of a table

guote word for UNI X-like shells

put bits into signed integer

sorting

produce Soundex code for nane

Soundex al gorithm

i ndcat e percentage of conpletion

spi n cursor

tabl e of states and abbreviations
generate in real increnents

convert string to tokens

mani pul ating strings

strip characters froma string

strip coments fromlcon |line

strip unbal anced materia

put tab-separated strings in list

put tab-separated strings in records
t abl e mani pul ati on

classify values as atomic or conposite
produce title portion of name

produce set of titles

get tenporary file nane

t oken counti ng

mani pul ati ng trees and dags

process n-tuples

produce letter code for I|con type

map type codes to event codes

put bits unsigned integer

service functions
perform UN X-shel | -styl e substitution
produce | con version nunber

wite values with | abels

shuffle list with randomess

UNI X-li ke wild-card pattern matching
scan UNI X-style comand |ine words
wrap output |ines

wite a "carpet" file

save and restore Icon data

do matrix transformations

produce string i mage of structured data
rotate values in list or record



8.4 Include files -- i ncl

et def s artificial event codes

evdef s event codes

i nvkdefs operat or symnbol s

opdef s I con virtual -machi ne instructions

8.5 Procedures -- gprocs

attribs set attributes via dialog

aut opost activate PostScript recorder

bar chart dynani cal l y growi ng barchart
bevel drawi ng bevel ed objects

bi t pl ane bi t pl ane mani pul ati on

button pushbutton sensors

cardbits constructing playing card i nages
clip cl i pboard operations

cl rnames generate col or nanes

col or dealing with colors

col or way mani pul at e col or ways

colrlist produce list of colors

col r modl convert between col or nodels
curves generate points on plain curves
curvesl generate points on plain curves
curves? generate points on plain curves
decay decayi ng-di spl ays for wi ndows

di al og di al ogs

di al ogs link to dialog

di st ance conmput e di stance in n-di nensions
dr ag draggi ng rectangl es

drawcard draw a playing card

drawl ab draw figures

dset up creating dial og boxes

enqueue gueued events

event produces events froma wi ndow event history
evmux wi ndow event nulti pl exor

evpl ay "play back" recorded wi ndow events
evrecord record wi ndow events

f et chpat fetch a pattern specification
fstars produce traces of fractal stars
fstartbl produce calls for fractal stars
gdi sabl e di sabl e graphics functions
getcolrs getting color palette

gi fsize return size of AF file

gl abel s produce graph ticks

glib gr aphi cs

gobj ect geonetrical objects

gpxlib graphi cs tasks

gpxop graphi cs operations

graphi cs graphi cs

grecords graphi cs

gtrace process graphic traces

ifg tell if graphics are running

i mgedi m getting i mage di nmensions

i mgeseq wite sequences of inmages

i ngcol or produce table of colors in area
i mecanon put bi-level image string in canonical form
i mscol or mani pul ati ng i mages

i msutils mani pul at e i mage specifications



imutils link graphics utilities

i mxform transforminmage matrices

i nteract support interactive applications
joinpair connect pairs of points

jolygs produce traces of "jolygons"

I i nddr aw draw L- System strings

I i ndgen rewiting OL-systens

lindrec L- systens

lindterp interpret and draw L-System strings
| system Li ndenmayer systens support

nodl i nes produce trace of nodul ar |ines

opt wi ndw open wi ndow wi th standard options
orbits produce traces of orbits

overl ay overlay an inmage in a w ndow
patutils mani pul at e patterns

pat xf or m transformpatterns in row form

pi xel map create image from pi xel i st
psrecord Post Scri pt record of w ndow

put pi xel write quantized, processed pixe
randar ea generate random points in areas
randfi gs generate random fi gures

rawi mage wite and read i mages in raw format
r gbconp perform conput ati ons on RGB val ues
rgbrec produce RGB record fromcol or specification
rpolys produce traces of regular pol ygons
rstars generate traces of regular stars
rstartbl produce calls for regular stars
sel ect get selection from w ndow

slider slider sensors

spirals produce traces of fractal stars
spokes draw spokes

strpchrt dynam ¢ stripchart for w ndows
subturtl turtl e-graphics (subset version)
synr and generate random poi nts

tile tile w ndow

tiler tile window with imge

turtle turtle-graphics interface

twi sts produce traces of "tw sts"

vbut t ons buttons

vcoupl er coupl er vari abl es

vdi al og di al og boxes

vfrane pane frame vidgets

vgrid vi dget grids

vi dget s vi dget s

vi face i nterfacing vidgets

vienu vi dget menus

vpane vi dget panes

vquery wi ndow queri es

vradio radi o buttons

vscrol | scrol | bars

vset up vi dget application setup

vsli der sliders

vstd st andard | ookups

vstyl e draw ng buttons

vt ext textual vidgets

wattrib attributes

win open bar e-bones w ndow

wi ndow openi ng wi ndow

W nsnap t ake snapshot of a portion of a w ndow
W pe W pe wi ndow area

wopen graphi cs i nput/ out put



xbf ont
xcol or
xconpat
xform
xform ny
xf or ms
xgtrace
Xi 0

xpl ane
xput pi x|
xqueue
xutils

8.6 Include files -- gi

keysyns
nmaccol or
vdef ns
xcol ors
xnanmes

bi tcount.c
files.c
fpoll.c
internal.c
| gconv. c
osf.c
pack. c
ppmc
process.c
t connect . c

8.8 Data -- dat a

. CSg
.krs

. 1'bl

.rsg

.t ok

Ltur

. txt

chart. gnr
connan. sav
farber. sen
header
hebcal en. dat
hebcal en. hl p
hebcal pi . hlp
i con.wrd

i hel p. dat

I i nden. dat
noci . wrd
pal i n.sen
pasl128. cpt
pt*. gnr
sanmpl e. grh
skel eton.icn
terncap. dos

* % X X X %

X font selection

link col or

conmpatibility with 8.10 graphics
transform points
transform i nage

do matrix transfornations
draw traces of points
[ink wi ndow I/ O

[ink bitplane

i nk putpixel

i nk enqueue

graphics utilities

ncl

event key synbol s
Maci nt osh col or nmappi ngs
visual interface

X col or nanes

graphi ¢ procedure nanes

8.7 Loadable C functions -- cfuncs

count bits in an integer
mani pul ate file attributes

poll file for input

access lcon internals

convert large integer to string
return OSF systemtabl e val ue
pack and unpack binary data
mani pul ate PPMfiles in nenory
mani pul ate UNI X processes

open TCP connection

data for
data for

csg.icn

kross.icn

data for labels.icn

data for rsg.icn

sanmpl e out put of syntactic token counting
data for turing.icn

plai n text

data for ichartp.icn

data for conman.icn

"Far beri sns"

skel eton header for Icon programfiles

data read by hebcal en. dat

help file for hebcal en. dat

data read by Prolcon version of hebcal en. dat
Engli sh words containing the substring "icon"
data for ihelp.icn

i nput to xlinden. dat

Engl i sh words contai ning the substring "noci
Pal i ndromi ¢ sentences

Pascal triangle carpet to 128

data for pt.icn

sanpl e data for graphpak.icn

skel eton used to create/update |con prograns
terncap data for Ms-DOS



terncap2.dos alternative terncap data for Ms-DOS
ver se. dat vocabul ary for verse.icn

8.9 Data -- gdat a

*.clr color lists, nmostly fromlcon palettes as named
* . gif G F i mages

*oim lists of inage strings

* ins i mage strings in Icon code format

*.1ch data for gpacks/tiger/tgrnap.icn

*.pts data for facebend.icn

gpxtest.gif G F image fromgpxtest.icn

gxpl or . dat test script for gxplor.icn

I i nden. dat input to linden.icn

ui x. dat data for testing Xl B-to-VIB conversion

vi bapp.icn sanple VIB application
xi bapp.icn sanple XIB application
xnanes. ed ed(1) script to convert 8.10 function nanes to 9.0

8.10 Documentation -- docs

addr ess. doc docunent ati on for address procedures
hebcal en. hl p docunentati on for hebcal en.icn
hebcal pi . hl p docunentation for hebcal pi.icn

i conmake. doc rmake skeleton for |con

i pp. doc suppl enentary docunentation for ipp.icn
nT. man manual page for nr.icn

post.1 manual page source for post.icn

pol ywal k.t xt description of polynom al prograns
procs. pdx i ndex to procedures

pt . man manual page for pt.icn

* fdx i ndexes to files

8.11 Documentation -- gdocs

gprocs. pdx i ndex to procedures

gtrace. doc docunentati on for graphic traces

penel ope. ps Post Scri pt docunentati on for penel ope.icn

Vi b. ps Post Scri pt docunmentation for interface builder
vi dget s. ps Post Scri pt docunmentation for vidgets

* fdx i ndexes to files

8.12 Packages -- packs

ftrace function tracing

i bpag2 LR-based parser generator

i dol I dol; object-oriented Icon witten in Icon
i tweak i nteractive debugger

| oadf unc C functions | oaded dynam cally

skeem Schene | anguage, inplenented in Icon

8.13 Packages -- gpacks

drawt r ee tree drawi ng package

ged wi ndow based editor

tiger map drawi ng from Census Tl GER dat a
vib graphics interface buil der

9. Contributions to the Icon Program Library



New material for the Icon program library always iswelcome. See Reference 3 for guidelines and submission
Instructions.

10. Feedback

If you encounter problems with material in the con program library, please let us know. If you can provide
corrections or improvements to library material, please send them by electronic mail or on adiskette.

We can be reached as follows;

Icon Project

Department of Computer Science
The University of Arizona

P.O. Box 210077

Tucson, AZ 85721-0077

U.S.A.

(520) 621-6613 (voice)
(520) 621-4246 (fax)

icon-project@cs.arizona.edu
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