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L:1

), recall previous line S6-4
Ybinds, display bound intrinsic functions IF4-1, S6-5
)elear, clear active workspace S5-58, S5-65, S6-5
) copy, copy objects into workspace S5-65, S6-7
)drop, delete a workspace S6-8
)edit, full-screen editor H3-3, L1-13, S6-8, S7-14
)erase, erase global objects S6-8
) fns, display function names S6-9
)i fdef, display IF definition/redefine IF IF4-2, S6-9
)< ferase, remove IF definitions 1F4-3, S6-10
)ifilist, list IF groups and their contents IF4-4, S6-
11
) 11b, display saved workspace names S6-12
) Load, activate a workspace F1-4, S5-58, S5-65, S6-13
)off, terminate APL session H2-7, S6-14
)pcopy, protected copy S6-7
) save, save active workspace S5-65, S6-15, S6-20
) sesm, session manager conditions H3-4, H4-6, S6-16
) s, state indicator S6-18
) sic, state indicator clear S6-18,S7-9
) sini, state indicator with name list S6-18
)symbols, set symbol table size S6-19
Yvars, display variable names S$6-20
Yws<id, set workspace name S6-20
)xload, activate a workspace S5-65, S6-13
* (star/asterisk); See exponential, power L4-7
+ (plus sign); See conjugate, identity, plus,
addition L4-6
, (comma); See ravel, catenate 1.4-61
- (minus sign); See minus, negate, subtraction L4-6
< (less-than sign); See less than, enclose 14-27
= (equal sign); See equals, nubin L[4-25, S5-17
> (greater-than sign); See greater than, disclose,
open 14-27,55-17
? (question mark, query); See roll, deal L4-19, S5-35

A (and sign, caret); See and, least common
multiple L4-17, S5-17

~ (tilde,not sign); See not, less 14-19, S5-17

B (domino); See matrix inverse, matrix divide 14-20

v (or sign, inverted caret); See or, greatest common
divisor L4-17,S5-17

# (not equal sign); See not equals nubsieve 14-26

> (greater-than-or-equal sign); See greater than or
equal L4-27,S5-17

® (log sign/circle-star); See logarithm 14-8

~ (nor sign); See nor [4-18

= (equal-underbar); See match 14-28, S5-17

5 (comma-bar); See table, catenate-down L4-61

- (left tack, lev); See stop, left 1.4-74

~ (right arrow); See branch 14-94

x (times sign); See times, mutilplication, signum L4-6

¢ (circle-stile); See rotate, reverse L4-66, S5-35

< (less-than-or-equal sign); See less than or equal L4-
27,55-17

~ (nand sign); See nand 14-18

© (circle-bar); See rotate-down, reverse-down 14-66,
S5-35

€ (epsilon); See member 14-28, S5-17

€ (epsilon-underbar); See in 14-30

¢ (pawn/tack), See execute 14-91, S5-35, S5-64, S5-75,
S5-77

L (down stile); See floor, minimum 14-12, S5-17

L (up tack); See decode, base-10 value [4-24

v (del editor) H2-6,1.4-92, S5-21

V (del-stile); See grade 14-38, S5-35

1 (iota); See count, index of 1.4-35,S5-17, S5-35

1 (iota-underbar); See index 14-37

A (delta-stile); See grade 14-38, S5-35

% (thorn); See format 14-78

[, character input/output H3-6, L3-7, S5-1 fo S5-2, S5-
4 to S5-9, S5-54, S5-57

0, evaluated input/output H3-6, L3-12, S5-2, S5-4 to
S5-9, S5-35, S5-75

Oaz, accounting information S$5-10
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Oappend/Uappendr, append variable to tied file F2-
17, S5-10

Oarbin/Oarbout, arbitrary input/output H3-6, H4-
8, S5-11

Oav, atomic vector H3-3, L.3-9, 1.3-17, S5-11 to S5-12

Oavaiti, file system availability F2-9, S5-13

Oavm, mainframe atomic vector H3-3, $5-12

Obind, intrinsic function bind IF1-1, IF3-1, IF3-6, S5-
13 to S5-14

Obounce, terminate task H2-2, H2-7, H3-6, S5-4, S5-
14

Oer, canonical representation S5-2, S5-15, S7-11

Ocreate, create a file F2-11, S5-15

Oet, comparison tolerance 14-12, 14-37 to L4-38, S5-
15

Odz, delay execution S5-18

Odrop, drop components F2-19, F3-9, §5-18

Oec, evironment condition S5-18, 59-1, S9-6

UEDIT, system editor S5-19, S7-14

Oer, event report S5-19, §9-5

Oerase, erase a tied file F2-4, F2-12, S5-19

Oex, expunge objects S5-4, 55-19

Ofc, format control S5-20

Ofcopy command F4-4

O0fd, function definition $5-20 to S5-23, S5-33, S5-38,
S5-67,S7-11

Ofhotd, hold tied files F1-4 to F1-5, F2-25 to F2-28,
S5-23

0f<, input format conversion S$5-23

Ofmt, format output L3-16 to L3-21, S5-24 to S5-31

Ofsm, full-screen manager S5-32

Ofzx, fix a definition $5-32, S5-38, S5-67

Onotid, hold tied files F1-4, F2-25 to F2-28, S5-23

Ont, horizontal tab S5-33

O%o, index origin 14-19, L4-22, 1.4-31 to L4-45, L4-65,
1L4-73, S5-34

Ozc, line counter S5-35

dz<p, file library F2-9, §5-35

Ozoad, load a workspace S$5-36, S5-65

Oz, latent expression S5-1, S5-37, S5-63, S5-65, S6-13

OMF, monitoring facility S5-1, S5-33, $5-37 to §5-39,
S5-50

Onames, library names of tied files F2-10, S5-42

One, name class of identifiers S5-4, S5-42, S5-52

OnZ, name list S5-43, S5-74, S6-20

Onums, tie numbers of tied files F2-10, S5-43

Oout, record session I/O to file S5-44 to S5-48

Opack, build a package L3-11, S5-48

UOPARSE, pre-parse user-defined function 55-49

Opaths, pathnames of tied files F2-11, S5-50

Opdef, package define L3-11, S5-50

Opex, package expunge L3-11, §5-51

Opins, package insert L3-11, S5-51

Optock, package lock L3-11, S5-51

Opnames, package names L3-11, S5-52

Opne, package name class L3-11, S5-52

Opp, print precision 14-78, S5-53

Oppdef, protective package design 13-11, S5-54

OPR, prompt replacement S5-1, S5-54

Ops, position and spacing in display L3-15, L4-56, L4-
78, §5-55

Opset, package select L3-11, S5-57

Opvat, package value L3-11, S5-57

Opw, printing width H4-8, L3-16 to L3-21, S5-11, §5-57,
S6-4 to S6-5, S7-2

Ogtoad, quiet load S5-36

Ordac, read access matrix F2-24, S5-58

Ordect, read component information F2-20, S5-58

Ords<, read file information F2-21, S5-58

Oread, read component of a tied file F2-17, $5-59

Orename, rename a tied file F2-13, S5-59

Oreptlace, replace variable stored in a
component F2-18, F3-9, §5-59

Oresize, reset file size limit F2-3, F2-22, F4-1, S5-59

Orz, random link 1[.4-19, 1L4-22, S5-59

Orun, start N-task H2-2, F2-4, S1-3, S5-60 to S5-63
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Oruns, report running tasks S5-64
Osec, shared variable state change SV2-5, SV3-23 to
SV3-25,54-2, S5-64
Osignat, signal event S5-64, 57-9, 59-1, §9-3, 59-12
Os<Zze, size of tied file F2-23, S5-65
Osp, session parameter H3-3, S5-36, S5-62, §5-65, S6-5
Ostac, set access matrix F2-24, S5-66
Ostie, share-tie F2-4, F2-14 to F2-16, S5-66
Ostop, stop execution of user-defined function S5-33,
S5-38, S5-50, S5-66
Oswve, shared variable access control SV2-4, SV3-17 to
SV3-23,54-2, S5-67
Oswn, shared variable clone ID SV3-7 to SV3-13, 54-2,
S5-67
NSVP fuctionality SV4-4
Oswvo, shared variable offer SV2-4, SV3-1 to SV3-5, S4-
2, 55-2,55-68
NSVP fuctionality SV4-5
Oswvgq, shared variable query SV3-13 to SV3-14, 54-2,
S5-68
NSVP fuctionality SV4-6
Oswvr, shared variable retraction SV3-5 to SV3-7,54-2,
S5-68
Oswvs, shared variable state SV3-15 to SV3-17, S5-68
USYSVER, system version S5-68
Otze, exclusive-tie F2-4, F2-14 to F2-16, S5-69
Otrace, trace execution of a user-defined
function S5-33, S5-38, S5-50, S5-69
Otrap, event trap S5-70, 59-3, §9-6 to S9-11
Ots, time stamp S§5-70
Otws<d, termination workspace identification H2-7,
S3-6, S5-71 to S5-72
Ouz, user load S5-73
Ountie, untie tied files F2-4, F2-16, S5-73
OUSERID, UNIX user name S5-73
Ov<, verify input S5-24, S5-73
Owa, work area available S5-73
Ows, workspace information S5-74 to S5-77, S6-5, S6-

4

20
O (circle); See Pi times, circle functions 1.4-13
T (down tack); See encode, representation 14-23
| (stile); See magnitude, absolute value, residue,
remainder 1.4-9, S5-17
® (circle-back-slash); See transpose L4-69, S5-17
v (down arrow); See drop, raze 14-52
P (tho); See shape, reshape L4-46
> (right shoe); See enclose, link 1.4-58
I (up stile); See ceiling, maximum L[4-12, S5-17
+ (division sign); See reciprocal, divide L4-7
A (delta-underbar) F2-4, 1.2-1
+ (right tack, dex); See right, pass 14-73
+ (up arrow); See take, nub 14-49
! (shriek, exclamation point, bang); See factorial, out-
of, combinations 14-10
& (ampersand); See select, merge L5-6
' quote mark L6-3
. (dot); See alternat, inner-product, ply, tie L5-15
: (colon); See label 1.6-18, S7-8
@ (at); See from, all 1.4-31,1.4-78
_ (underbar) F2-4, L.2-1
{ (left brace); See deprecated primitives
} (right brace); See deprecated primitives
w (omega) L2-1
a (alpha) L2-1
** (diersis); See with L5-15
/ (slash); See f-reduce, copy L5-6
# (slash-bar); See f-reduce-down, copy-down L5-6
a (lamp); See comment
A (delta) F2-4,12-1
o (jot), exclude none L4-35, L4-51
< (paw); See on, rank, cut L5-15
8 (hoof); See upon, under L5-15
c (left shoe); See swap L5-6
X\ (back-slash-bar); See f-scan-down, expand-
down L5-6
< (left arrow); See assignment
. saxi f IF description file IF2-3
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. sf UNIX suffix for component files F1-4

. swUNIX suffix for workspace files F1-4
/var/tnp/.fs4shmFS4 hidden file F4-18
\ (back-slash); See expand, f-scan

~ (high minus); See negative number

¢ (diamond separator) L6-2

api2u, public workspace A4-3, A4-20, A4-29, S8-1
det, public workspace S8-1

hostap, public workspace A3-2,58-1
hsp, public workspace S8-1

1f, public workspace IF1-2,S8-1

pc108, public workspace A3-5, S8-1
socket, public workspace IF5-11, S8-1
ssqt, public workspace S8-1

toolkit, public workspace S8-2

tootls, public workspace A2-9, A3-2, S8-2
filehelper function F2-6, F2-25

timen function F2-21

unix, public workspace IF5-2, IF5-10, S8-2
wssearch, public workspace S8-2
wstransfer, public workspace S8-2
xfer, public workspace S8-2

A

absolute value (primitive function |) L4-9

access matrix F2-24 to F2-25, S5-58, S5-66
passnumber F2-3 to F2-4

access table S3-8

accounting information (system function Oaz) S5-10

account number F1-1 to F1-3, F2-4, S1-2, S3-3 to S3-8

activate a workspace
(system command ) Zoad) S5-58, S5-65, S6-13
(system command )xZoad) S6-13

active workspace F1-1 to F1-3, L1-7, S3-3 to 53-8

addition (primitive function +) L4-6

adminstrator; UNIX system administrator H1-2, F2-9,

PRPRPRRPR R R R R

[ENENENEN

5

F3-9
¥ (del-tilde); See lock definition
Oaz, accounting information S5-10
all (primitive function @) L1-17, L4-78
allocate disk space
fast and slow methods F4-22
alpha (o) L2-1
alternat (dyadic operator .) L5-20
ampersand (monadic operator &); See select, merge
and (primitive function A) L4-17
AP1, APL (S-task) AP H2-7, A2-1 to A2-10, S1-6, S2-1,
54-3
prefix codes A2-3
AP11, Host AP H4-7, A3-1 to A3-11, S1-6, S3-4, S4-3
commands for closed files A3-4
commands on opened files A3-6
return codes A3-3
system facility commands A3-10
AP124, full-screen AP H4-7, A4-1 to A4-29, S1-6, S4-3
commands A4-20 to A4-28
communication A4-7 to A4-12
differences under UNIX and OS/390 A4-28
format table A4-16
keyboard A4-5
keys H4-4
mapping fields A4-12
reading and writing fields A4-5
return codes A4-10
session manager control A4-2 to A4-7
AP daemon Al-1
APL H2-7
APL/SV SV2-1
APL and UNIX naming conventions F1-3 to F1-4,
S1-4
array L1-8
character support H4-2 to H4-6, L3-8, S7-4
postscript printing H5-1 fo H5-8
X Window installation H4-7
component files F1-1 to F1-3, F2-1 to F2-29, S1-4, S3-
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1 to S3-9
concepts F2-2 to F2-6
FS4 implementation F4-1
See also components
utilities F1-4, F3-1 to F3-19
Dictionary of APL L2-5
files overview F2-1
file system F1-1 to F1-5, F2-1 to F2-29, S1-4, S3-3 to
53-8
functions for access control F2-24 to F2-25
functions for concurrency F2-25 to F2-28
functions for description and limits F2-19 to F2-23
functions for existence F2-11 to F2-14
functions for inquiry F2-9 to F2-11
functions for linkage F2-14 to F2-16
functions for reading and writing F2-16 to F2-19
font
See APL character support S7-4
language interpreters H3-5 to H3-7, L1-1, S1-1
language overview L1-1to L1-17
primitive functions, keyword substitutes H4-6
primitives L1-2
rules of syntax L1-10
sharing with non-APL programs SV2-2
statement L1-1to L1-17
storage facility S3-1 to S3-9
symbols or tokens L1-1to L1-17
table of APL symbols L1-3
table of APL symbols(by description) L1-4
table of APL symbols(syntactic classes) L1-6
tasks H2-2, S1-3, S2-1
See also task
terminate APL session (system command
Yoff) H2-7,56-14
workspaces overview S1-3
See also workspace
See also SHARP APL
apl - 8 language interpreter H1-3, H2-5, H3-5 to H3-7,
H4-6, S1-1, S5-57, 56-16

APL expression L1-5
APLFONT UNIX environment variable H3-2
apl language interpreter H1-3, H2-5, H3-5 to H3-7,
S1-1
APLPARMS UNIX environment variable H3-2, H3-5,
S3-5
APLPATH UNIX environment variable H3-2, H3-5 to
H3-7
APLSI ZE_COLS UNIX environment variable H3-2
APLSI ZE_ROW5 UNIX environment variable H3-2
apt utility function A2-9
Oappend/Oappendr, append variable to tied file F2-
17, S5-10
application H2-3 to H2-5
definition L1-12
Oarbin/Oarbout, arbitrary input/output H3-6, H4-
8, S5-11
arbitrary input/output (system functions
Oarbin/Oarbout) H3-6, H4-8, S5-11
argument, definition L1-7
array L1-8, L3-1 to L3-21
boxed; See enclosed array
definition L1-1 to L1-8
elements, types of L3-5 to L3-12
empty array L3-21
enclosed array L1-8, L3-9, L4-56
functions for array manipulation L1-8
heterogeneous L3-10
higher-rank L3-14
homogeneous L3-10
nested array L1-8
position and spacing in an array L3-15
processing L1-17
rank and shape of L3-1 to L3-12
simple, open or unenclosed arrays L3-9
See also scalar, vector, matrix
arrow
down arrow (primitive function +); See drop, raze
left arrow (syntax symbol «); See assignment L1-7
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right arrow (syntax symbol -); See branch

up arrow (primitive function +); See take, nub
assignment (syntax symbol <) L1-7, L2-1 to L2-5, L6-6

indexed assignment 12-4, L4-44

indexed assignment, obsolescence L2-5

indirect assignment L2-3

multiple assignment [2-3

naming variables L2-1 to L2-5

reassigning L2-4

result L.2-2
associated processors S1-6

Onv4 S1-1
asterisk (primitive function *); See exponential, power
at (primitive function @); See from, all
atomic vector (system variable Oav) H3-3,13-9,L3-17,

S5-11 to §5-12

attention/interrupt S7-11
ATTN key

See interrupt
auxiliary processor A1-1 to A1-4,51-6

AP1 H2-7, A2-1to A2-10, S1-6, S4-3

prefix codes A2-3

AP11 A3-1to A3-11,S1-6,S3-4, S4-3

AP124 A4-1to A4-29,S1-6,54-3

AP daemon A1-1,54-3

clone ID SV3-10

See also AP1, AP11, and AP124
Oav, atomic vector H3-3, S5-11 to S5-12
Oavatiti, file system availability F2-9, S5-13
Oavm, mainframe atomic vector H3-3, S$5-12
axis

bracket notation L5-7, L6-6

frame 14-22

specifier L5-7

trailing 14-22

B

background jobs F4-17
affected by Job Quota allotment F4-26
back-slash (monadic operator \); See expand, f-scan
back-slash-bar (monadic operator x); See f-scan-down
Backus-Naur Form (BNF) L6-10
bang (primitive function !); See factorial, out-of,
combinations
base-10 value (primitive function 1) L4-24
batch mode
run FS4 utilities F4-34
Ob<ind, intrinsic function bind 1F1-1, IF3-1, IF3-6, S5-
13 to S5-14
Ybinds, display bound intrinsic functions IF4-1, S6-5
Boolean
arguments 1[4-25
numbers L3-6
partition L5-29
Obounce, terminate task H2-2, H2-7, H3-6, S5-4, S5-
14
box (2); See enclose
boxes; See enclosed arrays
braces
left brace (primitive function {); See deprecated
primitives
right brace (primitive operator }); See deprecated
primitives
bracket
axis bracket notation L5-7, L6-6
bracket indexing (syntax symbols [ 1) L4-42,16-6
branch (syntax symbol ») L6-2, S7-9
as grouping device L6-8
within execute 1.4-94
break AP11 command A3-10
BREAK key
See interrupt
BUFFERS, FS4 configuration parameter F4-37
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build a package (system function Opack) S$5-48

C

canonical representation (system function Ocr) S5-2,
§5-15,S7-11
caret (primitive function A); See and, least common
multiple
cartesian coordinates L3-1
case L6-12
caselist L6-12
cases of dyadic operators L5-15
catch-all chain F4-23
catenate (primitive function ,) L4-62
with axis specifier L5-7
catenate-down (primitive function 5) L4-62
with axis specifier L5-7
ceiling (primitive function ') L4-12
fuzzy ceiling L4-13
cell L1-12,L1-14,13-2 to L3-5
major cells 13-4
repetition of cells in a frame L1-16
cf check component file utility F3-13 to F3-19
character
APL character support H4-2 to H4-6, L3-8, S7-4
X Window installation H4-7
character grade down (primitive function V) L4-39
character grade up (primitive function 4) L4-39
character input/output (system variable [) H3-6,
1.3-7,S5-1 to S5-2, S5-4 to S5-9, S5-54, S5-57
character set; See APL character support, APL
symbols or tokens L3-8
characters grouped into tokens L1-6
character support
backspace key S7-6
escape key S7-5
insert/replace modes S7-4

overstrike mode S7-5
National Use characters H4-5, HA-9 to HA-11, S7-4
quotes delimit character constant L6-3
representing a number L3-12
text-delimiting characters S5-28
weights L4-40
See also data 1.3-12
circle-back-slash (primitive function ®); See transpose
circle-bar (primitive function e); See rotate-down,
reverse-down
circle-star (primitive function ®); See logarithm
circle-stile (primitive function ¢); See rotate, reverse
)elear, clear active workspace S5-58, S5-65, S6-5
clear ws H2-3
clone ID SV3-3, SV3-8, 55-67
of an auxiliary processor SV3-10
close AP11 command A3-7
CLTTI MEQUT, FS4 performance tuning parameter F4-
4, F4-32
colon (syntax symbol :) L6-18, S7-8
comma-bar (primitive function 5); See table, catenate-
down
command
command processor S2-1
summary of system commands S6-2
system commands S1-6, S6-1 to S6-21
comment (syntax symbol a) L6-19
communication
discipline of SV2-1 to SV2-5
Compactable Bucket Size, FS4 performance tuning
parameter F4-30
compaction throttle coefficient (CTC) F4-24
Compaction Throttling, FS4 performance tuning
parameter F4-31
comparison tolerance (system variable Oct) 14-12,
L4-37 to 1.4-38, S5-15
compatibility
FS4 and non FS4 files F4-2
complete separators L6-7
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component files F1-1 to F1-3, F2-1 to F2-29, S3-1 to S3-9
. sf UNIX suffix for component files F1-4, S3-7
checking F3-13 to F3-19
compacting F3-9
concepts F2-2 to F2-6
sorting F3-10 fo F3-13
tie numbers F2-4
utilities F1-4, F3-1 to F3-19, F4-34
components F2-1, F2-20 to F2-29, S1-4, S5-58 to S5-59
as variables F2-2
component number F2-2
number allowed in FS4 file F4-4
composition operators L5-21
compress (monadic operator/); See copy
compress-down (monadic operator #); See copy-down
concealed suffix F1-4, S3-7
conditional enclose (>); See enclose
configuration
SHARP APL configuration H3-1 to H3-9
configuration parameters
FS4 F4-15
conjugate (primitive function +) L4-6
constant
quotes delimit character constant L6-3
representation of L3-12
side-by-side constants L5-5
continue workspace H2-7
control block definitions L6-11
control words
alter flow of execution L6-9
list of L6-9
validation L6-9
copula (assignment symbol «); See assignment
) copy, copy objects into workspace S5-65, S6-7
copy (monadic operator /) L5-11, L5-14
copy-down (monadic operator #) L5-11, L5-14
count (primitive function 1) L4-35
cpsf file conversion utility F4-32
Oer, canonical representation S5-2, S5-15, S7-11

Ocreate, create a file F2-11, S5-15

Oct, comparison tolerance 14-12,14-37 to L4-38, S5-
15

cube; See power

cut (dyadic operator ¥) L5-28 to L5-32

Cyclic Redundancy Checksum (CRC), 32-bit F4-4

D

daemon
AP daemon Al-1
NSVP daemon SV4-2
data H2-3, L3-1 to L3-21
composition of L1-6
differentiating character from numeric L3-13
displaying L3-12 to L3-21
file is collection of data F2-1
input/output L3-12 to L3-21
See also variable
deal (primitive function ?) L4-22
decode (primitive function 1) L4-24
decorators S5-30
dedicated server F4-9
defining functions and variables S7-8
definition mode S7-7 to S7-11
del (V) editor H2-6, 14-92, S5-15, S5-21, S5-42, S7-11 to
S7-13
comments L6-19
delay execution (system function 0dz) S5-18
delete a workspace (system command )drop) S6-8
delta (name symbol A) F2-4, L.2-1
delta-underbar (name symbol A) F2-4, 1.2-1
deprecated primitives: braces L1-17
derived function L1-7, L1-11
det achsax script H3-8
det ach utility (detach APL session) H3-8
dex (primitive function +); See right, pass
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diamond separator (syntax symbol ¢) L6-2 domino (primitive function ); See matrix inverse,
Dictionary of APL L2-5 matrix divide
diersis (dyadic operator *°); See with dot (dyadic operator .); See alternat, inner-product,
directory S1-4, S3-1, S3-4 to S3-9, S6-13 ply, tie
format S3-6, S5-74 )drop, delete a workspace S6-8
home directory F2-11, F2-15, §3-3, S5-36 Odrop, drop components F2-19, F3-9, §5-18
pwd, Show Working Directory (UNIX drop (primitive function +) L4-52,15-14
command) S3-5 dyadic L1-11
root directory F2-9, F2-11, S3-1 cases of dyadic operators L5-15
subdirectory S3-1 function S5-4
disclose (primitive function >) L1-9, L4-59 operator L1-7,L1-9, L5-1, L5-15 to L5-32, S5-2
DI SKSPALLQC, FS4 configuration parameter F4-22, See also niladic and monadic S5-1
F4-38 table of dyadic operators L5-2
display
display bound intrinsic functions (system command
Ybinds) IF4-1,56-5 F

display IF definition (system command
Yifdef) 1F4-2,56-9

displaying data L3-12 to L3-21 Oec, environment condition S5-18, S9-1, S9-6
display library numbers and directory paths editor L1-13,57-1
(system command ) 2<bs) S3-4, S6-13 (V) editor H2-6, S5-21, S5-42, S7-11 to S7-13
display saved workspace names (system command comments L6-19
)1ib) S6-12 execute function limitation L4-92
DI SPLAY UNIX command line option H2-1 full-screen editor S5-19, S5-38, S5-67, S7-13 to S7-22
display variable names (system command Yedit H3-3,L1-13,56-8, S7-14
Yvars) S6-20 activation S7-14
folding wide displays L3-19 to L3-20 APL session versus editor screen S7-15
of variables L3-15 commands S7-15 to S7-22
position and spacing in display (system L4-56, L4- errors S7-20
78 OFDIT, system editor S5-19, S7-14
position and spacing in display (system variable lock definition (line editor symbol #) S7-13, S9-5
Ops) L3-15, S5-55 EDI TSI ZE UNIX environment variable H3-2
scissoring wide displays H3-4, L3-16 to L3-19, S5- e exponential symbol L3-5
57,56-16 element
distinguished name S$1-2, S5-1, S7-8 definition L1-8
divide (primitive function +) L4-7 enclosed L3-9
Odz, delay execution S5-18 identity element L4-2
domain error 14-7,14-20,14-26,1.4-91, S5-20 to S5- numeric elements L3-5 to L3-7
21, 55-38, S5-50 types of array elements L3-5 to L3-12

10
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See also array, matrix
emacs H3-7
emergency exit H2-8
empty frame L4-4
emulators H4-1
enclose
(primitive function <) 13-9, L4-56
conditional enclose (primitive function >) L4-58
enclosed array L3-9, L4-56
encode(primitive function T) L4-23
ending a session H2-7
environment condition (system variable Oec) S5-18,
59-6
environment variables H3-1 to H3-9
APLPARVS F4-6
SAXFSCONF F4-5
S| FTDI R F4-5
epsilon (primitive function €); See member
epsilon-underbar (primitive function €); See in
equal
equals (primitive function =) L4-25
equal-underbar (primitive function =); See match
not equals (primitive function #) L4-26
Oer, event report S5-19, §9-5
)erase, erase global objects S6-8
Oerase, erase a tied file F2-4, F2-12, S5-19
error
interpreter errors S9-2
signalled errors S9-3
See domain error
See file index error
See rank error
See value error
escape key S7-5
Ethernet H4-10
euro symbol L3-8
evaluated input/output (system variable 00) H3-6, L3-
12, S5-2, §5-4 to S§5-9, S5-35, S5-75
event 59-2

11

event report (system variable Oer) S5-19, S9-5
handling S1-8, S9-1 to §9-13
numbers S9-1
listed S9-3
signal event S5-64, S7-9, S9-3, S9-12
trapping S1-8, S5-7, S5-18, S5-67
trapping (system variable Otrap) S5-70, §9-6 to S9-
11

untrappable events 59-3
unreportable or untrappable 59-3
Oewx, expunge objects S5-4, $5-19
eXceed H4-8
exclamation point (primitive function !); See factorial,
out-of, combinations
excluded index selection 14-34
exclusive-tie (system function O¢<e) F2-14 to F2-16,
55-69
execute (primitive function ¢) L4-91, S5-35, S5-64, S5-
75, S5-77
branch within L4-94
error conditions L4-94
evaluation of compound statement L4-93
occurrence in the state indicator L4-93
execution
order of L1-10
stack S2-6
exit
emergency exit H2-8
expand (monadic operator \) L5-11
expand-down (monadic operator %) L5-11
experimental system names S5-1
explicit output S5-7
exponential
(primitive function x) L4-7
exponential numbers (numeric symbol e) L3-5
expression L1-5
expunge
names S5-22
package expunge (system function [Opex) S5-51
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EXTSI ZE, FS4 configuration parameter F4-1, F4-37

F

factorial (primitive function !) L4-10
Ofc, format control 1.4-90, S5-20
fentl () Fl-4
fentl AP11 command A3-9
f cr eat eswstartup option H3-4, S3-8
Osd, function definition S$5-20 to S5-23, S5-33, S5-38,
S5-67,S7-11
Ofhotd, hold tied files F1-4 to F1-5, F2-25 to F2-28,
S5-23
0fz, input format conversion S$5-23
file
access control F2-3 to F2-4
accessing non-APL files F1-3
APL component files F2-1 to F2-29, S1-4
concepts F2-2 to F2-6
utilities F1-4, F3-1 to F3-19
APL file system F1-1 to F1-5, F2-1 to F2-29, S3-3 to
S3-8
functions for access control F2-24 to F2-25
functions for concurrency F2-25 to F2-28
functions for description and limits F2-19 to F2-23
functions for existence F2-11 to F2-14
functions for inquiry F2-9 to F2-11
functions for linkage F2-14 to F2-16
functions for reading and writing F2-16 to F2-19
compaction F2-29, F4-24
file locking semaphore information F3-3
file system S1-4
file system availability (system function
Oavait) F2-9, 55-13
File System Server; SeeFS4
fragmentation F4-22
interrupt S9-2

12

library (system function 02<b) F2-9, §5-35
names F2-4, F2-12
naming conventions H1-4, S3-6
read file information F2-21, S5-58
size limit F2-3, F2-12
tieing a file F2-4
transfer H4-11
UNIX file permissions S3-8
FI LE_FULL event F4-21
file access error F2-6
file conversion, FS1 or FS2 to FS4 F4-33
file conversion, FS4 to FS1 or FS2 F4-33
file conversion utility, cpsf F4-32
filehelper function F2-6, F2-25
file index error F2-18 to F2-19
Fil e Used/ Eof Rati 0, FS4 performance tuning
parameter F4-30
fix
a definition (system function Ofx) S5-32, S5-38, S5-
67
fixed-point fraction S5-29
floating-point numbers L3-6
f1 ocker s component file utility F1-4, F3-7 to F3-9
floor (primitive function L) L4-12
fuzzy floor L4-13
Ofmt, format output L3-16 to L3-21, L6-8, S5-24 to S5-
31
) fns, display function names S6-9
folding wide displays L3-19 to L3-20
fonts
See APL character support
Terminal Emulators package H4-11 to H4-12
for control block L6-13
format
control (system variable Ofc) S5-20
dyadic format (primitive function ¢) L4-84
format control (Ofc) 14-90
format output (system function Ofmt) L3-16 to L3-
21,L6-8



input format conversion (system function 0f<Z) S5- FS4_TI MEQUT error message F4-20
23 f s4adm n, FS4 administrator account F4-2
monadic format (primitive function #) L3-15 to L3- f s4check, verify file integrity F4-34
16, L4-78 f s4hol der s, report all holders of given file. F4-34
output (system function Ofmt) S5-24 to S5-31 fs4i os
frame L1-12, L1-14, L3-2 to L3-5 dedicated mailbox and shared memory F4-2
extending the empty frame 14-4 description of 10 servers F4-2
frame axes [4-22 private buffer pools F4-2
f-reduce (monadic operator /) L5-8 fs4rm
f-reduce-down (monadic operator #) L5-8 command syntax F4-18
free space compacting F4-24 f s4si ft, compact a fragmented file F4-34
free space pool F4-22 f s4ti ers, report all tasks that tie the given file F4-34
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from (primitive function @) L1-17, L4-31, L5-14
FS4

$SAXDI Rinstallation directory F4-5
boosting performance F4-20
communications summary diagram F4-3
connecting to the SHARP APL interpreter F4-6
Cyclic Redundancy Checksum (CRC) F4-4
dedicated server F4-34

file conversion utility F4-2

file ownership F4-2

file size limit F4-1

freelist F4-21

hard vs soft configuration parameters F4-14
hidden files F4-8

list of advantages over conventional system F1-5
list of executable files F4-4

manual termination F4-17

monitor interface (f smon) F4-6
performance tuning F4-28

permission masks for executable files F4-4
security F4-4

shutdown F4-17

startup operations F4-5

transaction protocol F4-18

typical cycle of APL request F4-18

UNIX file extent assignment F4-1

utility requests F4-9

13

f-scan (monadic operator \) L5-8
f-scan-down (monadic operator ) L5-8
f sconv. sw file conversion workspace F4-33
Ofsm, full-screen manager S5-32
f smon
CTC statistics F4-24
Job Quota option F4-26
main menu options F4-8
f smon_menu, FS4 monitor control file F4-5
f sync startup option H3-4
FTABLESI ZE, FS4 configuration parameter F4-37
full-screen
editor H2-6, H3-3, L1-13, S5-19, S5-38, S5-67, S6-8,
§7-13 to §7-22
activation S7-14
APL session versus editor screen S7-15
commands S7-15 to S7-22
errors S7-20
manager (system function Ofsm) S$5-32
function H2-3, F1-2, L1-7, L1-9, L4-1 to L4-94, L5-25,
S2-1, S2-5
access control system functions F2-24 to F2-25
arithmetic functions, non-scalar 1.4-20 to L4-25
arithmetic functions, scalar L4-5 to 1.4-20
categories of primitive functions L4-1 to L4-5
categories of system functions S5-77
defining functions S7-8
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definition (system function 0fd) S5-20 to S5-23, S5-
33, 55-38, S5-67, S7-11

derived from composition operators L5-23

derived functions L1-7, L1-11, L5-1 to L5-32

display function names (system command
)fns) S6-9

hybrid functions S1-6, S5-39 fo S5-42

indexing functions L4-31 to L4-45

inquiry system functions F2-9 to F2-11

linkage system functions F2-14 to F2-16

miscellaneous functions L4-73 to L4-94

modified by axis bracket notation L5-7

modified functions L1-14

monadic selection functions L5-14

primitives L1-2, L4-1 to L4-94, S5-2, S5-12, S7-11

primitives dependent on comparison tolerance S5-
17

reading and writing system functions F2-16 fo F2-19

relational functions 14-25 to L4-31

scalar L4-4 to L4-5

See also intrinsic function

structural functions 1.4-45 to L4-73

system functions for concurrency F2-25 to F2-28

system functions for description and limits F2-19 to
F2-23

system functions for existence F2-11 to F2-14

system variables and functions S1-2, S5-1 to S5-78

table of system functions S5-2

used with axis specifier L5-7

user-defined functions H2-4, L1-12 to L1-13, L1-17,
L2-5, L6-2, S1-6, S5-20 to S5-23, S5-33, S5-38 to
55-42, 55-49, S5-66 to S5-67, S5-69, S6-8 to S6-9,
57-8, 57-11

utility functions S8-1 to S8-2

See also intrinsic functions

See also primitive functions and variables

Fuzzy
floor and ceiling L4-13
GCD and LCM L4-18
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Ofx, fix a definition S5-32, S5-38, S5-67

G

GCD; See greatest common divisor

get AP11 command A3-4

getenv AP11 command A3-9

gethostid () system call F3-4

glyphs
See APL symbols or tokens

grade
character grade down (primitive function V) L4-39
character grade up (primitive function 4) L4-39
numeric grade down (primitive function V) L4-38
numeric grade up (primitive function 4) L4-38

greater than (primitive function >) L4-27

greater than or equal (primitive function >) L4-27

greatest common divisor (primitive function v) L4-17
fuzzy GCD L4-18

H

HDS108 H4-10
Oro1d, hold tied files F1-4, F2-25 to F2-28, S5-23
hol der s component file utility F1-4, F3-5 to F3-7
hold tied files (system function Ofro1d) F1-4 to F1-5,
F2-25 to F2-28, S5-23
home
home directory F2-11, F2-15, $3-3, S5-36
home library $3-4 to S3-5
hoof (dyadic operator &); See upon, under
horizontal tab (system variable Oxnt) S5-33
HORSPOWER, FS4 performance tuning parameter F4-
29
host utility function A3-2 to A3-3, A3-5to A3-6
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O~at, horizontal tab S5-33
HTABLESI ZE, FS4 configuration parameter F4-15, F4-
25
Hummingbird H4-8
hybrid functions S1-6, S5-39 to S5-42
See also user-defined functions

identification in use SV3-9

identifiers, name class of S5-4, S5-42, S5-52

identity (primitive function +) L4-6

1f control block L6-11

1 f control word L6-9

IF ; See intrinsic function

IFbind IF3-6

i f cc IF utility IF2-8 to IF2-10

IFdef IF3-9

)i fdef, display IF definition/redefine IF 1F4-2, S6-9

IFerase IF3-10

)i ferase, remove IF definitions IF4-3, S6-10

i f gen IF utility IF2-8 to IF2-10

IF1ist IF3-11

)ifiist, list IF groups and their contents IF4-4, S6-
11

IFrep IF3-8
immediate-execution mode H1-3, H2-3, L1-1, L6-1,
S1-2 to S1-3, S6-1, S7-7 to S7-11
implications of network sharing SV3-12
implicit iteration L1-16
in control word L6-9
in (primitive function €) L4-30
independence bit (AP1) A2-7
index
bracket indexing (syntax symbols [ 1) L4-42,16-6
excluded index selection 14-34
index (primitive function 1) L4-37
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indexed assignment 12-4, 1.4-44
obsolescence 1.2-5
indexing functions L4-31 to L4-45
index of (primitive function 1) L4-36
index origin (system variable 0Zo) 14-19, 14-22, L4-
31 to L4-45, L4-65, 1.4-73, S5-34
indicies; enclosed 14-32
sign-on index SV3-4, SV3-10
index error 14-32
indirect assignment L2-3
infix notation L1-11
I NI T UNIX environment variable H3-2
inner-product (dyadic operator .) L5-18
input/output L3-12 to L3-21, S7-2 to S7-7
character input/output, 00 (quote-quad) H3-6, L3-7,
S5-1 to S5-2, S5-4 to S5-9, S5-54, S5-57
evaluated input/output, 0 (quad) H3-6,L3-12,S5-2,
S5-4 to S5-9, S5-35, S5-75
input format conversion (system function 0fz) S5-23
input interrupt S5-7,57-11,59-2
insert/replace S7-4
installation
X Window APL font installation H4-7
integer L3-5
interactive mode
run FS4 utilities F4-34
interlocked system variable S5-64
international characters H4-5, HA-9 to HA-11
interpreter
errors S9-2
See, apl ,apl -8,rtapl,rtapl -8 H3-5
See also APL language interpreters
interrupt S9-2
attention S7-11
current line S7-11
hard and soft interrupts S7-11
input interrupt S5-7,57-11,S59-2
shared variable reference (sv Znterrupt) S7-11
signalling an interrupt(ATTN or BREAK key) S7-6
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weak interrupt L6-3
intrinsic function IF1-1 to IF1-3
building intrinsic functions IF2-8 to IF2-10
display bound intrinsic functions (system command
Ybinds) IF4-1, 56-5
display IF definition (system command
)ifdef) IF4-2,56-9
IF system commands IF1-3, IF4-1 to IF4-4
included in package IF2-14
list IF groups and their contents (system command
Yifiist) IF4-4,56-11
message queue intrinsic functions IF5-2 to IF5-4
redefine IF (system command ) Zfdes) IF4-2,56-9
remove IF definition (system command
)iferase) IF4-3,56-10
semaphore intrinsic functions IF5-4 to IF5-7
shared memory intrinsic functions IF5-7 fo IF5-10
socket intrinsic functions IF5-11
supplied intrinsic functions IF1-3, IF5-1 to IF5-11
system intrinsic functions IF1-2, IF3-1
UNIX system intrinsic functions IF5-1
user-defined intrinsic functions IF2-1 to IF2-14
intrinsic function bind (system function Ob<nd) 1F1-1,
IF3-1, IF3-6, §5-13 to S5-14
Ozo, index origin L4-19, L4-22, 1.4-31 to L4-45, L4-65,
L4-73, §5-34
Zoctl AP1l command A3-8
| OSERVERS, FS4 configuration parameter F4-9,F4-15,
F4-36
iota (primitive function 1); See count, index of
IPCs facilities and named pipes F4-18
IPCs resources, creating F4-8
Orun S2-2,S2-4
is assigned (syntax symbol <); See assignment
ISO standard APL L5-7
item; See scalar
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)

Job Quota, FS4 performance tuning parameter F4-32
jot (°), exclude none 14-35, L4-51

K

Kermit H1-5, H4-10
KEYBASE, FS4 configuration parameter F4-35
keyboard
AP124 keys H4-4, A4-5
APL escape key S7-5
APL overstrike mode S7-5
backspace key S7-6
interrupt S7-11, S9-2
mapped for X Window system H4-3
Meta key H4-2
overstrike combinations H4-3
See APL character support
session manager keys H4-4
union keyboard H4-2
keyword substitutes H4-6
ki I'l ,Signal a Process (UNIX command) H2-7, S5-14,
59-3

L

label (syntax symbol :) L6-18, S7-8

lamp (syntax symbol ) L6-19

language; See APL language S1-1

latent expression (system variable Ozx) S5-1, S5-37,
S5-63, S5-65, S6-13

Ozc, line counter S5-35

LCM; See least common multiple
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least common multiple (primitive function A) L4-17
fuzzy LCM L4-18
left (primitive function +) L4-74
length error L4-46
length of axis L3-2
less (primitive function ~) L4-77
less than (primitive function <) L4-56
See also enclose
less than or equal (primitive function <) L4-27
lev (primitive function —); See stop, left
) 11b, display saved workspace names S6-12
dz<b, file library F2-9, §5-35
library H1-4, F1-1 to F1-3, L1-12, S1-4, S3-1, S3-3 to S3-
9
display library numbers and directory paths
(system command ) 2<bs) S3-4, S6-13
file library (system function 0z<b) F2-9, §5-35
format S3-6, S5-74
home library $3-4 to S3-5
library 1 S8-1 fo S8-2
mapping S3-5
names of tied files (system function Onames) F2-10,
55-42
numbers S3-4, S6-13
of workspaces H2-3
private libraries S3-4, S6-13
public libraries S8-1 to S8-2
workspace libraries S1-4
) 11bs, display library numbers and directory
paths S3-4, S6-13
limits, hardware and operating system S2-5
line, the unit of execution L1-7, L6-1 to L6-3
line counter (system function Ozc) S5-35
link (primitive function ») L3-14, L4-58
list; See vector
list IF groups and their contents (system command
)ifiist) IF4-4,S6-11
) Load, activate a workspace F1-4, S5-58, S5-65, S6-13
Ozoad, load a workspace S5-36, S5-65
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localization of names 1.2-5 to L.2-6
lock
functions S5-23
interlocked system variable S5-64
package lock S5-51
Lock AP11 command A3-10
lock definition (line editor symbol ¥) S7-13, 59-5
See also del (V) editor
logarithm (primitive function ®)
base-a [4-8
natural [4-8
look-ahead L5-5
lseek AP11 command A3-8
Oz, latent expression S5-1, §5-37, S5-63, S5-65, S6-13

M

magnitude (primitive function |) L4-9
mainframe atomic vector (system variable Oavm) H3-
3,85-12
maintenance
NSVP maintenance SV5-1
SVP maintenance SV5-2, SV5-4
match (primitive function =) L4-28
mathematical notation
APL resembles mathematical notation L1-1
matrix L3-1to L3-12
access matrix F2-4, F2-24 to F2-25, S5-58
access table S3-8
divide (primitive function &) L4-20
inverse (primitive function E) L4-20
See also scalar, vector, array
MAXCOWPSI ZE, FS4 configuration parameter. F4-38
maximum (primitive function ') L4-13
MAXPROC, FS4 configuration parameter F4-15, F4-25,
F4-36
member (primitive function €) L4-28
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merge (monadic operator &) L1-17, L5-14
message queue intrinsic functions IF5-2 to IF5-4
message queues F4-2
Meta key H4-2
OMF, monitoring facility S5-1, S5-33, §5-37 to S5-39,
S5-50
Microsoft; See MS Windows, MS-DOS, Windows
NT H4-9
minimum (primitive function L) L4-12
minus
high minus (numeric symbol ~) L3-5, L3-13
minus (primitive function -) L3-13, L4-6
See also negative number
misc.postreq system instrinsic function IF3-16
miscellaneous functions 1.4-73 to 1L.4-94
mode
APL overstrike mode S5-9
definition mode S7-7 to S7-11
immediate execution mode L6-1 to L6-3
immediate-execution mode S1-2, S6-1, S7-7 to S7-11
insert mode S7-4
modes of operation H1-3
replace mode S7-4
modified functions L1-14
monadic L1-11
function S5-4
operator S5-2
operators L1-7,L1-9, L5-1, L5-6 to L5-15
See also dyadic and niladic S5-1
selection functions L5-14
table of monadic operators L5-2
monitoring facility (system function OMF) S5-1, S5-33,
S§5-37 to S5-39, S5-50
MS-DOS H4-10
MS Windows H4-9
multiple assignment L2-3
multiplication (primitive function x) L4-7
mutex F4-25
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N

ONA, name association S1-6, S5-39 to S5-42
name S5-1

naming SHARP APL user objects L2-1 to L2-6

APL and UNIX naming conventions F1-3 to F1-4,
S1-4

assigned to line (label) L6-18, S7-8

assigning names to variables L2-1 to L.2-5

association (system function ONA) S1-6, S5-39 to
55-42

defined functions denoted by arbitrary names L1-
14

display function names (system command
)fns) S6-9

distinguished name S1-2

distinguished names S7-8

expunge names S5-22

file and workspace naming conventions S3-6

is a token L1-6

library names of tied files (system function
Onames) F2-10, S5-42

localization of names L2-5 fo L2-6

multiple names for same value L[2-4

name class by state indicator level S5-77

name class of identifiers (system function One) S5-
4, S5-42, S5-52

name list (system function On1) S5-43, S5-74, S6-20

name symbols 1.2-1

naming conventions for files and workspaces H1-4

package name class (system function Opne) S5-52

package names (system function Oprames) S5-52

pathnames of tied files F2-11, S5-50

permitted file names F2-4, F2-12

permitted workspace names F2-4

reassigning L[2-4

See also shared name

shadowed L2-6
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sharing SV2-1
termination workspace name S5-71
within a package L1-9, L3-11
workspace S6-2
See also name symbols: delta, delta-underbar,
alpha, omega, underbar
Onames, library names of tied files F2-10, S5-42
nand (primitive function ~) L4-18
National Use characters H4-5, HA-9 to HA-11, S7-4
See APL character support
One, name class of identifiers S5-4, S5-42, S5-52
negate (primitive function —) L4-6
negative number L3-4 to L3-5
network shared variable processor (NSVP) A1l-2, SV1-
1 to SV1-2, SV4-1 to SV4-6,S1-5, S4-1 to S4-4
daemon SV4-2
Osvo, Osvqg, and Osvn function extensions SV4-4
maintenance SV5-1
newline character L6-1
niladic
function S5-4
See also dyadic and monadic S5-1
Oni, name list S5-43, S5-74, S6-20
non-scalar function 14-20 to 1.4-25
nor (primitive function ») L4-18
no shares effecting programs via UNIX scripts H3-

not (primitive function ~) L4-19
notation
APL resembles mathematical notation L1-1
axis bracket notation L5-7
infix notation L1-11
not equals (primitive function #) L4-26
See also nubsieve
NSVP (network shared variable processor) Al-2, SV1-
1toSV1-2,5V3-12, SV4-1 to SV4-6,S1-5, S4-1
to S4-4
daemon SV4-2
Osvo, Osvqg, and Osvn function extensions SV4-4
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maintenance SV5-1

N-task H2-2, H2-7, A2-8, F2-4, S1-3, 52-2 to S2-3, S5-60
to S5-63, S5-65

nub (primitive function +) L4-76
nubin (primitive function =) L4-76
nubsieve (primitive function #) L4-75
Onums, tie numbers of tied files F2-10, S5-43
number

account number F2-4

Boolean numbers L3-6

component number F2-2

floating-point numbers L3-6

integer L3-5

internal representation of numbers L3-6

is token L1-6

negative number L3-4 fo L3-5

real number L3-5

represented by a character L3-12

storage of numbers L3-6

types of numbers L3-5to L3-7

O

)off, terminate APL session H2-7, S6-14

omega (w) L2-1

on (dyadic operator ¢) L5-21 to L5-22

open (primitive function >) L4-59

open AP11 command A3-7

operator L1-7, L5-1 to L5-32
composition operators L5-21
consecutive operators L5-4
dyadic operators L5-15 to L.5-32
modifying functions L1-14
monadic operators L5-6 fo L5-15
precedence of operators L5-3
primitives L1-2, L5-1 to L5-32
syntactic classes of operators L5-3
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table of dyadic operators L5-2
treatment of L1-11
valence L5-3
options
session startup options H3-2
"suit yourself" startup options H3-2, H3-4
terminal startup options H3-7
or (primitive function v) L4-17
order of execution L1-10
0S5/390
AP124 differences under UNIX and OS/390 A4-28
Oout, record session I/0 to file S5-44 to S5-48
out (primitive function !) L4-11
outer-product; See tie
outer syntax error L6-10
output vector L6-8
overstrike
character combinations H4-3
mode S7-5
owner access control; See file access control, access
matrix

P

package L1-9, L3-11 to L3-12
build a package (system function Opack) L3-11, S5-
48, §5-54
data may also be L1-6
package define (system function Opdef) L3-11, S5-
50

package expunge (system function Opex) L3-11,

package insert (system function Op<ns) L3-11, S5-
51

package lock (system function Opzock) L3-11, S5-

51
package name class (system function Opne) L3-11,
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§5-52

package names (system function Oprames) L3-11,
§5-52

package select (system function Opse) L3-11, S5-
57

package value (system function Opvat) L3-11, S5-
57

protective package define (system function
Oppdes) L3-11, S5-54
parentheses L1-7, L6-4
recall previous line (system command )) S6-4
redundant parentheses L6-5
UOPARSE, pre-parse user-defined function 55-49
pass (primitive function +) L4-73
passnumber F2-3 to F2-4
path H1-4, A3-10, F1-3 to F1-4, S1-4, S3-1
mapping S3-5
pathname F2-11, S3-1
Opaths, pathnames of tied files F2-11, S5-50
paw (dyadic operator ©); See on, rank, cut
pawn (primitive function ¢); See execute S5-35, S5-64,
S5-75, S5-77
PC108 H1-5, H4-10
1 pe108, public workspace H4-11
)pcopy, protected copy S6-7
Opdef, package define L3-11, S5-50
Perf ormance Control option of f snon F4-16
performance tuning F4-16
performance tuning parameters
list of F4-28
permission
file system functions with permissions F2-8
UNIKX file permissions S3-8
See file access control, access matrix
permission code F2-4
Opex, package expunge S5-51
Opins, package insert 1.3-11, §5-51
Pi times (primitive function ©) L4-13 to L4-14
Optock, package lock L3-11, §5-51
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plus (primitive function +) L4-6
ply (dyadic operator .) L5-18
Oprnames, package names L3-11, §5-52
Opne, package name class L3-11, §5-52
position and spacing in display (system variable
Ops) L3-15,14-56, L4-78, S5-55
postscript support H5-1 to H5-8
power (primitive function x) L4-8
Opp, print precision L4-78, §5-53
Oppdef, protective package define L3-11, S5-54
OPR, prompt replacement S5-1, §5-54
precedence rules; See APL rules of syntax
primitive L1-2
deprecated functions and variables L1-17
functions L1-2, 14-1 to L4-94, S1-2, S5-2, S7-11
operators L1-2, L5-1 to L5-32
table of APL symbols L1-3
table of APL symbols(by description) L1-4
table of APL symbols (syntactic classes) L1-6
variables S1-2,S7-11
printing utility H5-1 to H5-8
printing width (system variable Opw) H4-8, L3-16 to
L3-21, S5-11, §5-57, S6-4 to S6-5, S7-2
print precision (system variable Opp) L4-78, S5-53
processor S4-1 to S4-4
associated processor S1-6
associated processor, auxiliary processor, and
shared variable processor S1-1
auxiliary processor (AP) A1-1to A1-4,S1-6
ID SV3-2
network shar S1-5
NSVP SV4-1 to SV4-6
number SV3-3
SVP Al-2,SV1-1toSV1-2,51-5, S4-1 to S4-4
profile H1-4, H3-2, S3-5, S7-2
program,See function H2-3, L1-7
prompt
discarding the prompt S5-9
input on same line as character prompt S5-8
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replacement (system variable OPR) S5-1, S5-54
protected copy (system command )pcopy) S6-7
protective package define (system function
Oppdef) S5-54
Ops, position and spacing in display L3-15, L4-56, L4-
78, §5-55
Opset, package select L3-11, S5-57
pseudorandom number 14-23
public libraries S8-1 to S8-2
public workspaces
1 api2y A4-3,S8-1
utility functions A4-20, A4-29
del S8-1
hostap A3-2,58-1
hsp S8-1
if IF1-2,58-1
pcl108 A3-5,58-1
socket IF5-11,58-1
ssql S8-1
toolkit S8-2
tools A2-9, A3-2,58-2
unix IF5-2,1F5-10, S8-2
wssearch S8-2
wstransfer S8-2
1 xfer S8-2
punctuation; See syntax
put AP11 command A3-5
putenv AP11 command A3-9
putu utility function A3-5
Opvat, package value L3-11, S5-57
Opw, printing width H4-8, L3-16 to L3-21, S5-11, S5-57,
S6-4 to S6-5, S7-2
pwd, Show Working Directory (UNIX command) S3-5

Q

Ogtoad, quiet load S5-36

PRRRPRRRPRRRPRR
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quad (O) H3-6, L3-12, S5-2, S5-4 to S5-9, S5-35, 55-75
qualifying suffix F1-4, S3-7

query (primitive function ?); See roll, deal

question mark (primitive function ?); See roll, deal
quiet load (system function OgZoad) S5-36

qui t character H2-8

quote mark (syntax symbol ') L6-3

quote-quad () H3-6, L3-7, S5-1 to S5-2, S5-4 to §5-9

R

random link (system variable Or7) 1L4-19, L4-22, S5-
59
rank L1-14, L3-1 to L3-12
argument ranks of functions L4-1, S5-4
infinite 13-5, 1.4-2
of derived function L5-21
rank (dyadic operator ©) L4-2, L5-25, S5-4
result rank 14-4
undecided L[4-2
rank error 14-20,1.4-38,SV3-12
ravel (primitive function ,) L4-61
raze (primitive function +) L4-53
Ordac, read access matrix F2-24, S5-58
Ordect, read component information F2-20, S5-58
Ordf<, read file information F2-21, S5-58
read
access matrix S5-58
read component information (system function
Ordez) F2-20, S5-58
read component of a tied file (system function
Oread) F2-17, S5-59
read file information (system function OrdfzZ) F2-
21, S5-58
read AP11 command A3-8
real number 13-5
recall previous line (system command )) S6-4
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reciprocal (primitive function +) L4-7
recommended setting H2-5
record session I/O to file (system function Dout) S5-
44 to S5-48
recursion L1-14
redefine IF (system command )< fdef) IF4-2, S6-9
reduce; See f-reduce, f-reduce-down
relational functions 1.4-25 to 1.4-31
remainder (primitive function |) L4-9
remote no shares SV3-12
remove IF definition (system command
)i ferase) 1F4-3, S6-10
Orename, rename a tied file F2-13, S5-59
repeat control block L6-14
Oreptlace, replace variable stored in a
component F2-18, F3-9, §5-59
report
event report (system variable Oer) S5-19, §9-5
report running tasks (system function Oruns) S5-

report shape and rank; shape (primitive function
P) L3-2
representation (primitive function T) L4-23
reset file size limit (system function Ores<ze) F2-3,
F2-22, §5-59
reshape (primitive function P) L4-46
residue (primitive function |) L4-9
Ofcopy command F4-4
Oresize, reset file size limit F2-3, F2-22, F4-1, S5-59
result rank [4-4
reverse
reverse (primitive function ¢) L4-66, L5-7
reverse-down (primitive function ©) L4-66, L5-7
reverse-down with axis specifier 1.4-66
review of system requirements H1-1
rho (primitive function P); See shape, reshape
right (primitive function +) L4-74
right shoe (>); See enclose, link
Orz, random link 1.4-19, L4-22, S5-59
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roll (primitive function ?) L4-19
root
directory F2-9, F2-11, S3-1
expression 55-69
root (superuser) SV5-4
See also power
rotate
rotate (primitive function ¢) L4-67, L5-7
rotate-down (primitive function ) L4-68, L5-7
with axis specifier [4-67
row-major order
See also ravel
rtapl - 8 language interpreter H3-5 to H3-7, S1-1
rtapl language interpreter H3-5 to H3-7, S1-1
rules of APL syntax L1-10
Orun, start N-task H2-2, F2-4, S1-3, S2-2, 52-4, S5-60
to §5-63
Oruns, report running tasks 55-64

S

SAMI SV4-2
sapl.retcode system intrinsic function IF3-1
sapl.singleref system intrinsic function IF3-2
sapl .translate system intrinsic function IF3-3
sapl .type system intrinsic function IF3-4
sapl .version system intrinsic function IF3-5
) save, save active workspace S5-65, S6-15, S6-20
save

saved workspace F1-1 to F1-3, L1-7, S1-3

saving the execution stack S2-6

saving workspace containing shared variables SV2-

sax script H1-2 to H1-4, H2-1, H3-1 to H3-9

SAXBRACEL OGUNIX environment variable H3-2, L1-
18

SAXCNF UNIX environment variable H3-2
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SAXCONF environment variable F4-5
SAXDI RUNIX environment variable H3-2
saxfs. cnf configuration file, description of F4-35
SAXGROUP, FS4 configuration parameter F4-36
. saxi f IF description file IF2-3
saxr ¢ script H1-5
SAXRC UNIX environment variable H3-2
saxscri pt H3-6
SAXUSER, FS4 configuration parameter F4-4, F4-35
Ose, shared variable state change SV2-5, SV3-23 to
SV3-25,54-2, S5-64
scalar L3-1to L3-12
drop applied to L4-53
scalar function L4-4 to 1L4-20
singleton treated as L4-5
take applied to L4-52
See also array, vector, matrix
scan; See f-scan, f-scan-down
scissoring wide displays H3-4, L3-16 fo L3-19, S5-57,
S6-16
sci ssor startup option H3-4
scripts
det achsax H3-8
nsvp Sv4-2
sax H1-2to H1-4, H2-1, H3-1 to H3-9
saxrc H1-5
saxscri pt H3-6
shell script H1-4
scrolling the session log S7-3
select control block L6-12
select (monadic operator &) L1-17, L5-14
semaphore
file locking semaphore information F3-3
semaphore intrinsic functions IF5-4 to IF5-7
semicolon (syntax symbol ;) L6-7
in vector L6-8
sentence; See statement
separator L6-3
complete separators L6-7
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diamond (syntax symbol ¢) L6-2
server performance, affected by free space
compaction F4-24

) sesm, session manager conditions H3-4, H4-6, 56-16

sesnt r ans startup option H3-4
session
detached SHARP APL session H3-8
ending a session H2-7
Opw as session variable S5-58
log H1-3, H2-6, 57-2
reusing a line S7-3
manager H1-3, H2-5, H4-4, S5-57, S7-2 to S7-7
control by AP124 A4-2
session manager conditions (system command
)sesm) H3-4, H4-6, S6-16
session parameter (system variable Osp) H3-3, S5-
36, S5-62, S5-65, S6-5
srolling the session log S7-3
starting a session H1-2 to H1-3, H2-1
startup options H3-2
terminate APL session (system command
Yoff) H2-7,56-14
set access matrix (system function Ostac) F2-24, S5-
66
set symbol table size (system command
)symbols) S6-19

set workspace name (system command )wszd) S6-20
shape (primitive function f) L1-15, L3-1 to L3-12, L4-

44, 14-46
shared memory intrinsic functions IF5-7 to IF5-10
shared name; See shared variable
shared variable
access control (system function Osve) SV2-4, SV3-
17 to SV3-23, S4-2, S5-67
clone ID (system function Osvrn) SV3-7 to SV3-13,
54-2, S5-67
NSVP fuctionality SV4-4
communication SV1-1 to SV1-2,S1-5
discipline of communication SV2-1 to SV2-5

duration of sharing SV3-5
interrupt S9-2
network shared variable processor (NSVP) S1-5, S4-
1 to S4-4
network sharing SV3-12
offer (system function Osvo) SV2-4, SV3-1 to SV3-
5,54-2, 55-2, S5-68
NSVP fuctionality SV4-5
query (system function Osvq) SV3-13 to SV3-14,
54-2, S5-68
NSVP fuctionality SV4-6
retraction (system function Osvr) SV3-5to SV3-7,
54-2, S5-68
shared names (origin of) SV2-1
shared variable processor (SVP) Al-2,SV1-1toSV1-
2,S1-5,54-1 to S4-4
maintenance SV5-2, SV5-4
variables and functions SV3-1 to SV3-25
shared variables vs shared names SV2-1
sharing with non-APL programs SV1-2
state (system function Osvs) SV3-15 to SV3-17, S5-
68
state change (system variable Osc) SV2-5,SV3-23 to
SV3-25,54-2, S5-64
used to control AP124 screen A4-8
share-tie (system function Ost<ie) F2-4, F2-14 to F2-
16, S5-66
sharing with non-APL programs SV2-2
SHARP APL
language overview L1-1to L1-17
as UNIX filter H3-6, S5-57
configuration H3-1 to H3-9
profile H3-2
system overview S1-1
system requirements H1-1
using SHARP APL H2-1 to H2-8
without a terminal H3-8
See APL
shetl AP11 command A3-11
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shell script H1-4
SHVADDR, FS4 configuration parameter F4-35
shoe
left shoe (monadic operator <); See swap
right shoe (>); See enclose, link
shriek (primitive function !); See factorial, out-of,
combinations
) s, state indicator S6-18
)sinl, state indicator with name list S6-18
) sic, state indicator clear S6-18, S7-9
side-by-side constants 15-5
si ft component file utility F1-4, F2-29, F3-9
SI FTDI R
environment variable F4-5
Oszgnat, signal event S5-64, S7-9, S9-1, §9-3, §9-12
signalled errors S9-3
signalling an interrupt (ATTN or BREAK key) S7-6
sign-on index SV3-10
signum (primitive function x) L4-6
singleton L4-5
See also scalar
size
active workspace size S2-5
file size limit F2-12
Osize, size of tied file F2-23, S5-65
size AP11 command A3-6
slash (monadic operator/); See f-reduce, copy
slash-bar (monadic operator #); See f-reduce-down
socket facility (IFs) IF5-11
sorti o component file utility F1-4, F3-10 to F3-13
Osp, session parameter H3-3, S5-36, S5-62, $§5-65, S6-5
specifying rank L5-25
square root; See power
Ostaec, set access matrix F2-24, S5-66
star (primitive function *); See exponential, power
start
start N-task (system function Orun) H2-2, F2-4, S1-
3, §5-60 to S5-63
STARTAPS UNIX environment variable H3-2
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starting a session H1-2 to H1-3, H2-1
startup options H3-2, H3-7
S-task A2-1to A2-10,S1-3, S2-1, S5-54, S5-65
duration A2-2
freestanding A2-7
state
indicator S5-75, S5-77
shared variable state SV3-15 to SV3-17, S5-68
state indicator (system command )sz) S6-18
state indicator clear (system command ) sic) S6-18,
S7-9
state indicator with name list (system command
)sint) S6-18
statement L1-1 to L1-17, L6-2
grouping and separators L6-3
OstZe, share-tie F2-4, F2-14 to F2-16, S5-66
stile
(primitive function |); See magnitude, absolute
value, residue, remainder
del-stile (primitive function V); See grade
delta-stile (primitive function 4); See grade
down stile (primitive function L); See floor,
minimum
up stile (primitive function I'); See ceiling,
maximum
Ostop, stop execution of user-defined function S5-33,
S5-38, S5-50, S5-66
stop (primitive function -) L4-74
strong interrupt 59-2
structural functions 14-45 to 1L.4-73
subtraction (primitive function -) L4-6
suffixes
. st UNIX suffix for component files F1-4, S3-7
. sSWUNIX suffix for workspace files F1-4, S3-7
"suit yourself" startup options H3-4
summary of system variables and functions S5-77
Oswve, shared variable access control SV2-4, SV3-17 to
SV3-23,54-2, S5-67
sv interrupt S7-11
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Oswn, shared variable clone ID SV3-7 to SV3-13,54-2,
S5-67
NSVP fuctionality SV4-4
Oswvo, shared variable offer SV2-4, SV3-1 to SV3-5, S4-
2, 55-2,55-68
NSVP fuctionality SV4-5
SVP (shared variable processor) Al-2, SV1-1toSV1-2,
S1-5, S4-1 to S4-4
maintenance SV5-2, SV5-4
variables and functions SV3-1 to SV3-25
svpdunp command SV5-2
svpmai nt command SV5-4
Oswvgq, shared variable query SV3-13 to SV3-14, S4-2,
S5-68
NSVP fuctionality SV4-6
Oswvr, shared variable retraction SV3-5 to SV3-7,54-2,
S5-68
Oswvs, shared variable state SV3-15 to SV3-17, S5-68
. swUNIX suffix
See workspace S6-2
swap (monadic operator <) L5-13
symbol table full S5-63
)symbols, set symbol table size S6-19
symbols
See APL character support
table of APL symbols L1-3
table of APL symbols(by description) L1-4
table of APL symbols(syntactic classes) L1-6
syntax L1-6, L6-1 to L6-19
rules of APL syntax L1-10
syntax error L3-14
system
commands S1-6, S6-1 to S6-21
limitation S6-1
editor (system function 0EDIT) S5-19, S7-14
facilities S7-1
overview S1-2
intrinsic functions IF1-2, IF3-1
modes of operation H1-3
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names S5-1

overview S1-1

profile S3-5, S7-2

summary of system commands S6-2

system version (system function 0SYSVER) S5-68

table of system functions S5-2

table of system variables S5-2

variables and functions S1-2, S5-1 to S5-78

X Window systems H4-7 to H4-9
system.bindrep system intrinsic function IF3-8
system.bind system intrinsic function IF3-6
system.def system intrinsic function IF3-9
system.erase system intrinsic function IF3-10
system. list system intrinsic function IF3-11
system administrator H1-2, F2-9, F3-9
OSYSVER, system version $5-68

T

table
AP124 format table A4-16
See also matrix
set symbol table size (system command
)symbols) S6-19
table (primitive function 5) L4-61
tack
(primitive function ¢) , execute S5-35, S5-64, S5-75,
S5-77
(primitive function ¢), execute L4-91
down tack (T); See encode, representation
left tack (primitive function -); See stop, left
right tack (primitive function +); See right, pass
up tack (1); See decode, base-10 value
take (primitive function +) L4-49,15-14
tatk utility function A2-9
task H2-2,S51-1,S1-3, S2-1
N-task A2-8,51-3
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S-task A2-1to A2-10,S1-3
duration A2-2
freestanding A2-7
terminate task (system function Obounce) H2-2,
H2-7, H3-6, S5-4, S5-14
T-task A2-1,51-3
TCP/IP H4-10
TEMPPATH UNIX environment variable H3-2
TERMCAP UNIX environment variable H3-2
terminal
initialization H3-7
startup options H3-7
support H1-5, H3-7, H4-1 to H4-14
terminal emulators H4-10
Terminal Emulators package H4-2
types H4-1
terminate APL session (system command )off) H2-
7,56-14
terminate task (system function Obounce) H2-2, H2-
7, H3-6,S5-4, S5-14
termination workspace identification (system function
Otwsid) H2-7, S3-6, S5-71 to S5-72
TERM NFOUNIX environment variable H3-2
tessellation L5-28 to L5-32
text-delimiting characters S5-25, S5-28
thorn (primitive function ¥); See format
tie
exclusive-tie (system function Ot<e) F2-4, F2-14 to
F2-16, S5-69
number F2-4
share-tie (system function Ostze) F2-4, F2-14 to F2-
16, S5-66
tie (dyadic operator .) L5-15
tieing a file F2-4
tieing file with a passnumber F2-6
untie tied files (system function Ountie) F2-4, F2-
16, S5-73
tiers component file utility F1-4, F3-2 to F3-5
timen function F2-21
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times (primitive function x) L4-7
time stamp (system function Ots) S5-70
Token Ring H4-10
tokens L1-6 to L1-7
six syntactic classes L1-6
Otrace, trace execution of a user-defined
function S5-33, S5-38, S5-50, S5-69
trailing axis 1.4-22
transliteration H3-4, H4-6, S6-16
transpose
(primitive function ®) L4-55
dyadic transpose (primitive function ®) L4-71
monadic transpose (primitive function &) L4-69
Otrap, event trap S5-70, S9-6 to §9-11
untrappable events S9-3
Ots, time stamp S5-70
TTABLESI ZE, FS4 configuration parameter F4-37
T-task A2-1,S1-3, S2-1, S5-14, S5-54, S5-65
Otws<d, termination workspace identification H2-7,
S3-6, $5-71 to §5-72

U

Ouz, user load S5-73
umask, Mask Default File Permissions (UNIX
command) H2-5, A3-5, S3-8
under (dyadic operator *) L5-21 to L5-23
underbar (name symbol_) F2-4, L2-1
underline: See underbar (name symbol_) L2-1
underscore: See underbar (name symbol_) L2-1
UNIX
AP124 differences under UNIX and OS/390 A4-28
APL and UNIX naming conventions F1-3 to F1-4,
S1-4
environment variable S3-5
file S3-1
filter H3-6, S5-57
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kill command H2-7, S5-14, S9-3
path A3-10, F1-3 to F1-4, S1-4, S3-1
profile H1-4
read /write access F2-5
root directory F2-9
shell script H1-4
system administrator H1-2, F2-9, F3-9
system function facility (IFs) IF5-1
untx . errno system intrinsic function IF3-11
unix . f1lesync system intrinsic function IF3-12
untx . path system instrinsic function IF3-15
unix.usefilelocks system instrinsic function IF3-
16
UNIX file descriptor F4-1
UNIKX file extent naming convention F4-1
Ountie, untie tied files F2-4, F2-16, S5-73
upon (dyadic operator 8) L5-21
usefil el ocks startup option H3-4
user
access control; See file access control, access matrix
naming SHARP APL user objects L2-1 to L.2-6
user-defined functions L1-12 to L1-13, L1-17, L2-5,
L6-2, S1-6, S5-20 to S5-23, S5-33, S5-38, S5-49, S5-
66 to 55-67, S5-69, S6-8 to S6-9, S7-8
See also hybrid functions
user-defined intrinsic functions IF2-1 to IF2-14
user load (system function uz) S5-73
user name (system function DUSERID) S5-73
OUSERID, UNIX user name S5-73
utilities
APL file utilities F3-1 to F3-19, F4-12

\'4

valence L1-11
of monadic operators and dyadic operators L5-3
value error S9-5
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variable H2-3, F1-2, L3-1 to L3-21, S2-1, S2-5
assigning names to variables L2-1 to L2-5
boxed variable; See enclosed array
categories of system variables S5-77
components as variables F2-2
constants L3-12
defining variables S7-8
displaying variables L3-15
display variable names (system command
Yvars) S6-20
interlocked system variable S5-64
Opw as session variable S5-58
mixed data L3-14
See also shared variables
shape of an array L1-15
system variables and functions S1-2, S5-1 to S5-78
table of system variables S5-2
UNIX environment variable (APLPARMS ) S3-5
See also primitive functions and variables
Yvars, display variable names S6-20
vector L3-1to L3-12
output vector L6-8
use of semicolons in vectors L6-8
See also scalar, array, matrix
verify input (system function Ovz) S5-24, 55-73
Ov<, verify input S5-24, S5-73
VT100/VT320 H4-10

2%

Owa, work area available S5-73
weak interrupt L6-3, S9-2
whle control block L6-14
window; See X Window system, MS Windows H4-8
with (dyadic operator **) L5-32
workspace H2-3, L1-7, S1-3, S2-5, S3-1 to S3-9
) save, save active workspace S5-65, S6-15, S6-20



N<XXI<CHNWIO9OZIrA——IOT"mUNwD> &b

. sSWUNIX suffix for workspace files F1-4, S3-7
See also qualifying suffix S6-2

activate a workspace (system command ) Zzoad) F1-
4, 56-13

activate a workspace, (system command
)load) S5-58, 55-65

activate a workspace, (system command
Yxload) S5-65

active workspace H2-3, H2-7, F1-1 to F1-3, S1-3, S2-
5,53-3 to S3-8

clear active workspace (system command
Jelear) S5-58, S5-65, S6-5

clear ws H2-3

continue workspace H2-7

copy (protected) objects into workspace (system
command )pcopy) S6-7

copy objects into workspace (system command
)eopy) S5-65, S6-7

delete a workspace (system command )drop) S6-8

display saved workspace names (system command
)1ib) 56-12

environment S5-76

identification S5-74

information S5-76

library of workspaces H2-3

load a workspace (system function Ozoad) S5-36,
55-65

names F2-4, S6-2

naming conventions S3-6

public workspaces S8-1 to S8-2

saved workspace H2-3, F1-1 to F1-3, S1-3, S2-6, S3-3
to 53-8

containing shared variables SV2-5

set workspace name (system command )ws<d) S6-
20

size of active workspace S2-5

termination H2-7, S3-6

termination workspace identification (system
function Otwsid) S5-71 to S5-72
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termination workspace name S5-71
workspace libraries S1-4
write AP11l command A3-8
Ows, workspace information $5-74 to S5-77, S6-5, S6-
20
ws full S5-20, S5-63
Yws<id, set workspace name S6-20
WESI ZE UNIX environment variable H3-2
wys utility H5-1 to H5-8

X

)xload, activate a workspace S5-65, S6-13
xval chk startup option H3-4
X Window APL font
X Window system H2-1, H4-7 to H4-9
APL font H4-7
emulator H4-8
keyboard map for APL characters H4-3
window resizing H4-8
X server/X client H4-7 to H4-9
xt er m H4-7 to H4-9
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Preface

Introduction

This document contains the operating instructions for SHARP APL for UNIX. It
covers basic topics intended for novice users and, when necessary, provides
expanded details for those who are more familiar with the system (i.e., system
setup, terminal support, and printer support). Some of the information in this
manual is contingent on your terminal/workstation or UNIX host system.
Consult your system administrator if you are unsure about your hardware or
operating system.

This manual does not supply the operating instructions for applications that run
under SHARP APL. Rather than reproduce existing material, references to related
SHARP APL publications are supplied where applicable.

Chapter Outlines

The SHARP APL for UNIX Handbook is organized into the chapters
described below.

Chapter 1, “Introduction,” provides a brief description of SHARP APL, lists
the system requirements, then discusses system access and modes of
operation.

Chapter 2, “Using SHARP APL,” gets into more detail about starting and
ending a session, loading and running applications, and using system
facilities such as the session manager and full-screen editor.

Chapter 3, “Configuring SHARP APL,” describes UNIX environment
variables and startup options used to specify operational characteristics for
your session.

USER LIBRARY
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Chapter 4, “Terminal Support,” provides instructions for setting up SHARP
APL terminal emulation and character support.

Chapter 5, “Printing,” discusses PostScript printer support for APL characters
using the wys utility.

Conventions

The following conventions are used throughout this documentation:

OdZzo<«0

aand w

const ant
w dth

default (%
prompt

passno

[]

Although the default value for OZo in a clear workspace is one, all
examples in this manual assume that the index origin is zero.

Two APL symbols are used in syntax descriptions of monadic and
dyadic functions; alpha (@) identifies the left argument and omega (w)
identifies the right argument.

Examples of non-APL input and output are represented in a
const ant wi dt h typeface.

Examples in this book assume you are using the C shell. The default
prompt for the C shell is the percent sign (%).

Argument variables appear in sans-serif italic type.

Optional arguments are shown between square brackets. For
example, in the following APL statement, the argument passno is
optional:

'filename' Ostie tieno [,passno]

These default environment variables represent frequently used pathnames in
SHARP APL for UNIX documentation and scripts:

$SAXLI B
$SAXDI R
$SAXCNF
$HOVE

/ usr/ sax

[ usr/sax/rel

[ usr/sax/ | ocal

home directory of the current user.

20 20 2R
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Documentation Summary

The SHARP APL for UNIX reference documentation is published in several
volumes. One or more of the following may be referenced in this document.

SHARP APL for UNIX,

* Language Guide, publication code UW-000-0802

» System Guide, publication code UW-000-0902

* SVP Manual, publication code UW-001-0501

* File System Manual, publication code UW-037-0501

* Auxiliary Processors Manual, publication code UW-033-0501
¢ Intrinsic Functions Manual, publication code UW-007-0501

For a complete list of SHARP APL publications, please refer to the Support link
on the Soliton Associates website: www. sol i t on. com

Contacting Soliton Associates

Problems or questions regarding your SHARP APL system or this guide should
be directed to the Soliton Associates Technical Support group:

support @ol i ton.com

Requests for additional technical documentation should be directed to the Soliton
Associates Sales group:

sal es@ol it on. com
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1

Introduction

What Is SHARP APL?

SHARP APL is a rich and versatile computing environment comprising an APL
language interpreter, a file system, and a suite of facilities for programming and
implementing powerful software applications. It is used extensively in such
diverse applications as database management, actuarial science, financial and
statistical analysis, simulation, modeling, and countless other commercial and
academic enterprises.

All computation is expressed in APL, the theoretical notation described in Kenneth
E. Iverson's book A Programming Language. SHARP APL functions and operators
are drawn from logic, matrix theory, linear algebra, numerical analysis and
trigonometry.

SHARP APL extends the high-level capabilities of the APL language. It
incorporates an integrated file system for storing and manipulating massive
amounts of data. Shared variable technology and intrinsic functions enable SHARP
APL to interface with a variety of environments and applications. Currently,
SHARP APL is supported across OS/390 and UNIX platforms.

For complete reference information on SHARP APL for UNIX functions and
commands refer to the Language Guide or the System Guide.

Accessing SHARP APL

Before you get started, review what you'll need to use SHARP APL for UNIX:

e SHARP APL, fully installed and configured on a UNIX workstation and
most likely set up for multi-user network access. See "System
Configuration" later in this chapter for more information.

USER LIBRARY UW-000-0402 (0209) 1-1
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¢ An account number for the UNIX host (i.e., where SHARP APL resides).

¢ A UNIX workstation or a PC terminal emulator that is connected to SHARP
APL’s UNIX host. Review “Chapter 4. Terminal Support”, for more
information.

¢ If you are going to write or display programs written in APL, your terminal
should also be equipped for APL character support. Please review
“Chapter 4. Terminal Support”, for more information.

® A PostScript printer (optional). Please review “Chapter 5. Printing”, for
more information.

® Access to related SHARP APL documentation. Please review the
“Documentation Summary” in the Preface.

Starting a SHARP APL Session

Once you are enrolled as a user on the UNIX host, and the necessary environmental
parameters are set, you should be able to start a SHARP APL session by entering
the following at the UNIX prompt:

% sax

This means that the sax shell script has already been set up by your system
administrator(probably when SHARP APL was installed on your system).

The sax Script

A script is a collection of commands that are grouped into one executable UNIX
file. Since the SHARP APL system files can be installed in almost any location on
your system, it is convenient to have the command text, along with associated
startup parameters, in a single script referenced in the system search path. This
allows the user to invoke a SHARP APL session as a one-word command (i.e., Sax).

Depending on your system, your system administrator can choose either of the
following standard procedures to make the sax script available to the user:

e Link the script into a standard path (i.e., an entry in the PATH
environmental variable)

I n —s $SAXDI R/ bi n/ sax /usr/bin/ sax

1-2
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¢ If there is a global user shell login file, you can define the following
environmental values

setenv SAXDIR /usr/sax/re
set env PATH $SAXDI R/ bi n/ : $PATH

Substitute the path for sax on your system in the appropriate places..

If neither of these methods is implemented on your system, you can also define
SAXDI Rand PATH in your shell login script in your home directory.

Ending a SHARP APL Session

The SHARP APL session remains active until you exit using the following system
command:

Yoff

The characteristics of a SHARP APL session are explained in greater detail in
“Chapter 2. Using SHARP APL”.

Modes of Operation

The default mode in which the system operates is called immediate execution;
whenever you enter an instruction, the system immediately interprets and executes
it. Instructions to the system may be in the form of system commands, system
functions and variables, APL statements, or user-defined functions. Each active
user is assigned an amount of storage called a workspace, which serves both as the
place in which calculation occurs during the session and the environment in which
names (functions, variables, etc.) are understood.

There are other input modes, such as those for editing rather than executing
definitions, or for supplying input to programs; however, immediate execution is
the default mode and the mode to which the system returns when work is
completed.

Depending on your requirements, the system can be configured to start different
versions of the language interpreter: apl (default) or apl - 8. Other facilities are
provided by the system to integrate the interpreter with its environment, both
within the active workspace and beyond it. These include a session manager, a
session log, and two types of editors.

USER LIBRARY
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More information on SHARP APL interpreters and system facilities is provided in
“Chapter 2. Using SHARP APL”.

File Naming Conventions

SHARP APL for UNIX offers two different ways to name a file or workspace. One
is consistent with the naming conventions of earlier APL systems, and the other is
consistent with current UNIX practice:

APL library style The name is written in the form 123 data
UNIX path style The name is written in the form / honme/ sue/ dat a
The APL system maps its numeric account and library information to the UNIX

system's directory of names. Refer to the System Guide, Chapter 3 for a complete
description of APL workspaces, files, and libraries.

Setting Up Your Environment

The system adminstrator is responsible for the installation, configuration, and
maintenance of the base SHARP APL system. However, various options related to
terminal support, printing, and system utilities enable users to customize their
individual envionments (depending on the system and any restrictions imposed
by the system adminstrator).

The sax Script and Your Profile

By entering sax at the UNIX prompt, you automatically:

1. define environment variables (establishing the size of the initial clear
workspace, the maximum size of a requested workspace, and the size of the
file devoted to the session log)

2. start the AP-Daemon
3. invoke one of several SHARP APL interpreters and,
4. clean up any processes started during your SHARP APL session after you sign off.

1-4
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This script also provides for a private file, your profile, in which you can store a
UNIX shell script that customizes SHARP APL for your use. The name of the file
in which you keep your customized settings is, by default, stored in the
environment variable SAXRC, for which the default is $HOVE/ . saxr c.

More information on the startup script and profile is provided in “Chapter 3.
SHARP APL Environment”.

Terminal Support

SHARP APL for UNIX supports two basic types of terminals: terminals using (or
emulating) the X Window system and PCs using PC108 or the Kermit
VT100/VT320 terminal emulator. Although it is recommended that you use a
terminal that is configured for APL character support, several other terminal types
can be used (e.g., Hyperterminal or t el net).

Terminal and APL character support options are described in detail in “Chapter 4.
Terminal Support”.

Print Utility

SHARP APL comes equipped with a PostScript Type 1 font and the tools to install
it on a PostScript printer. The UNIX command command wys allows printing of
files in a variety of fonts (including APL), point sizes, and formats. The wy's
command and PostScript printing are explained in “Chapter 5. Printing”.

USER LIBRARY
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2

Using SHARP APL

When SHARP APL is running, it interposes itself between you and UNIX and
controls all work. Although SHARP APL may also be used for automated (batch)
processing, the fundamental style of work is interactive. All dialogue between you
and an APL session is maintained by the SHARP APL session manager,
interpreting entries from your keyboard (possibly as characters in the APL
character set) and displaying output on your terminal screen.

This chapter describes a the characteristics of a typical SHARP APL session and
explains some of the facilities associated with SHARP APL. For a detailed reference
on the SHARP APL language (i.e.,primitive functions), please consult the Language
Guide. System functions and facilities are documented in the System Guide.

Starting an APL Session

As described in Chapter 1, you begin a session in SHARP APL by entering
% $SAXDI R/ bi n/ sax

or

% sax

from the UNIX prompt. The sax script invokes specific actions depending on how
your system is set up and on the kind of terminal you are using,

¢ in X Window mode (with the DI SPLAY environment variable set) a new
window appears displaying the Soliton Associates copyright banner while
the APL interpreter loads from disk; or,
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* in other modes, the screen clears (the UNIX prompt disappears) then
displays the Soliton Associates copyright banner while the APL interpreter
loads from disk.

Refer to “Chapter 4. Terminal Support” for more information on the various modes
for accessing SHARP APL for UNIX.

If you are granted access, your SHARP APL session opens with a few introductory
messages: i.e., the task number of your APL session (UNIX process number), a
date/time stamp, your user name, and the current SHARP APL for UNIX version
(see Figure 2.1). Once you start an APL session it remains active until you decide
to terminate it.

A )

Copyright 2000, Soliton Associates Limited. All rights reserved

45380) 2000-06-10 09:59:47 akhodge
SHARP APL for UNIX Version 6.0.0

clear ws

. J

Figure 2.1. Introductory messages.

The task number (45380 in the example above) is what you'll need to distinguish
this APL task from another; for example, when you use AP1 or Orun to start
multiple APL tasks. It is also required to identify this task should you decide to
terminate it using Obounce (see “Ending an APL Session” at the end of this
chapter).

The APL Task

Any work carried out during an APL session is referred to as an APL task. As a
user of the SHARP APL system, you may have several different tasks running at
the same time. Usually only one of them is directly linked to the terminal. The
different types of tasks are discussed in detail in the System Guide, Chapter 2.
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The Interpreter and Immediate Execution

After session initiation, the cursor appears on a new line resting six blank spaces
from the left margin (below the last message, czear ws). This is the SHARP APL
system prompt indicating that a new interactive task has started and is now
awaiting your input.

SHARP APL provides an interpreter for the instructions (APL statements) you
enter at the system prompt. The interpreter proceeds directly from APL statements
to execution; there are no intermediate stages of compilation, assembly, or linkage.
One of four versions of the language interpreter may be installed during SHARP
APL startup: apl,apl -8,rtapl,andrtapl - 8 (see “Chapter 3. SHARP APL
Environment”, for more information).

The APL task is, by default, in immediate execution mode so entering a simple
statement at the system prompt should cause the interpreter to evaluate it at once.
Note that the system's response is not indented. This makes it easy to tell which
line was your statement and which lines were the system's response (on the screen
or in the session log).

Example:

2+3
0.6666666667

Because the system interprets each statement as you present it, there is a continual
alternation between two phases: you submit a statement, and the system executes
it. When execution is complete, the system displays the result (if any) and awaits
your next statement. The execution environment is known as the active workspace
(explained below).

The Workspace

In APL, a workspace serves as the environment in which definitions are
understood and the working storage area in which calculations take place. All APL
functions (programs) or variables (data) involved in a calculation must be present
in the active workspace at the moment the calculation is performed.

The contents of the active workspace can be copied into a saved workspace for later
use. When an APL application (a set of user-defined functions and variables) is

developed, the workspace must then be saved so that it is available for later use. It
is also possible to build a new application by copying functions from one or more
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workspaces into a new saved workspace. A set of saved workspaces is called a
library of workspaces.

Note: The message ciear ws thatis displayed when you begin your session
indicates that no saved workspace is currently present in the execution
environment. ws is an abbreviation for "workspace."

Running an Application

Asmentioned in the previous section, an application is a set of related user-defined
functions and variables that are saved together in a workspace ready for execution.
Ordinarily, you run an application by selecting from a library the workspace you
wish to use—however, some systems are configured to load a SHARP APL
application directly from the UNIX prompt, or via a graphical user interface.

Note: Because this procedure varies from application to application, you will need
to check with your SHARP APL system adminstrator for exact login details.

The following operating instructions are relevant to most SHARP APL for UNIX
applications. User instructions for a particular application would be found in
separate documentation written specifically for that application.

Loading an Application from the SHARP APL Prompt

You start a SHARP APL application by loading its saved workspace. This is done
by typing ) Zoad, followed by the workspace identification:

)load reports or )load 123 accounts or )load /usr/application/ws

When you press ENTER, the system should display saved followed by the time and
date the workspace was last saved. If you receive ws not found or incorrect
command, check to see that you typed the command correctly, and try again. If you
still get ws not found , it probably means that the library or workspace name is
incorrect or no longer exists.

Once the workspace is loaded, the application contained in the workspace may be
executed. If the application is designed to start automatically, follow the
instructions issued by the program to begin to use it — this is usually the case for
menu-driven applications such as the Soliton Associates” data management and
reporting application, VIEWPOINT. If the application is not designed to start
automatically, you will have to select and enter each function you wish to execute.
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Environment Issues

If your application does not perform as expected, or the keyboard does not behave
according to design, you might be running the wrong SHARP APL environment
for that application. The appropriate UNIX terminal type and communications
software combinations will be listed in the application’s documentation. Further
information can be found in “Chapter 4. Terminal Support”.

Setting Default File Access for Shared Files

Some applications are designed to allow users to create and own files that they can
then choose to share or not share with other users. It is important to understand
that the default UNIX file access mode overrides any file sharing constraints
specified by the user in an APL session. The recommended unask setting of 022
allows the creator read and write access and restricts access for other users to
read-only. (Also note, there should be no spaces when you reference a umask
setting.)

Refer to your UNIX documentation for more information on umask. The UNIX file
permission can be set in one of the session startup options explained in “Chapter
3. SHARP APL Environment”.

Basic System Facilities

SHARP APL is equipped with some basic facilities which, while not strictly
speaking primitive functions of APL, are nevertheless supported as part of the
environment: the session manager and session log, and two types of editors. The
following system facilities are discussed in detail in the System Guide, Chapter 7.

The Session Manager

The session manager is responsible for the management of an interactive APL task.
It is responsible for transferring output from the APL system to the device driver,
for receiving and interpreting input from the device drivers, and for providing
basic services to the user at a terminal (such as scrolling, editing, copying, and
moving text). SHARP APL provides a built-in session manager with its default
interpreter apl . It also gives you the option of using a UNIX session manager with
the interpreter apl - 8.
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The Session Log

The session manager maintains a log in which all session input and output are
recorded. This is a record of each side of the dialogue between you and the APL
system, with a newline character at the end of each line. A useful feature of the
session log is the ability to scan the log and reuse earlier input or output as part of
your new input.

The v-editor

This traditional APL editor is used for entry and revision of user-defined functions.
You invoke it by typing the symbol V followed by the name of the function to be
edited. The V-editor was designed for the sole purpose of creating definitions of
user-defined functions and is ill-suited for other kinds of editing.

The Full-Screen Editor

The session manager provides a full-screen editor for your APL session, and also
makes it available for editing user-defined functions and variables of rank 1 or 2
character type. The full-screen editor, invoked by OEDIT or)edit, allows you to
perform several editing tasks:

¢ create new functions or variables, or modify existing ones
e edit several objects at the same time

¢ edit an image of your APL session and save lines of text from it into user
functions or variables

¢ use extended cursor movement, scrolling, and paging
® copy, insert, move, and delete blocks of text within an edit screen
e move blocks of text between edit screens

¢ search for specific character sequences, and optionally replace them.

For more information on the full-screen editor see the System Guide, Chapter 7.
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Ending an APL Session

Typing the command ) off ends your APL session and returns you to the prompt
of the UNIX shell. Ending the APL session does not end work altogether; it simply
terminates the APL process as far as UNIX is concerned:

¢ All files that had been opened during the APL session are closed
e The contents of the active workspace are discarded

¢ The keyboard (usually) reverts to its behavior before APL was invoked.

Although the APL task keeps an internal record of its elapsed time and cpu time
(and you can use that for calibrating performance of APL programs), SHARP APL
has no mechanism for passing that information to UNIX, and does not return an
accounting statement when you terminate an APL task as it does in SHARP APL
for OS/390.

Communications Failure

When you are using SHARP APL from a remote terminal, a communications
failure (“line drop”) terminates your UNIX session as well as your APL session. In
the UNIX environment, such terminations may cause the system to save an APL
continue workspace if you have properly conditioned the termination
workspace facility (see Otws<d in the System Guide, Chapter 5).

Terminating a Task

The system function Obounce can be used to terminate (bounce) any APL
process(es) identified by task number. A task number is assigned whenever a task
is started. The UNIX system closes any files that the terminated tasks had opened,
but does not otherwise save their work. However, an APL task with Otws<d set
does save the active workspace.

Note: Because APL task IDs and UNIX process IDs are equivalent, executing
Obounce n is the same as using the UNIX Ki | I command for process ID n.

An S-task started by another APL task (using the auxiliary processor AP1) can be
terminated by sending it the command )off, or by using Obounce. Under some
conditions, such a task may terminate automatically when you cease to share the
name that controls it, or when it finishes what it is doing. An N-task is terminated
using Obounce, by a return to immediate execution, or if it solicits input.
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For more information on tasks, Obounce, and other systems functions and
commands, refer to the System Guide.

Emergency Exit

In the event that your APL session becomes unresponsive and you are unable to
terminate your APL task, you may still be able to signal UNIX by typing the QuIT
key, which is usually CTRL-\ .

Note: This causes an abnormal termination. No trace of your session is retained
and data may be lost.
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SHARP APL Environment

This chapter describes the various executable files, both scripts and binaries, which
help to establish and maintain an efficient working environment for SHARP APL
under UNIX. It also provides information on the startup options that allow you to
customize your SHARP APL environment.

Note: The degree to which you are able to customize your environment depends on
your level of access. Consult your system administrator for more information.

Environment Variables

Each environment variable used in the sax script has a default value, which is set
only if that variable is not already defined. This gives you the opportunity to
override the defaults if you wish. Some of the variables are used to control the
SHARP APL interpreter (which recognizes a wide range of startup parameters);
others determine general aspects of the environment, provide for auxiliary
processors, and name the system configuration files that control printing and
sharing of data with other machines on your network. Table 3.1 lists the variables
for the sax script.

The sax script assigns a default value to an environment variable only when one
of the named variables has no value. You can assign a value directly in UNIX; for
example, if you want to use the version of the interpreter that does not have a

built-in session manager, you could set the environmental variable APLPATHto the
value $SAXDI R/ bi n/ apl - 8 and the sax script would use the value you supply.

In. saxr c (see “Profile for SHARP APL” below), you can do it without exporting
the value to your working environment by entering APLPATH=$SAXDI R/ apl - 8.
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Table 3.1. Environment variables for the sax script.

Name Description Default

APLFONT APL font for X Window. saxnmedi um

APLPARMS Startup parameters. None

APLPATH Interpreter file. $SAXDI R/ bi n/ apl

APLS| ZE_ROA5 | Rows on APL screen. 34

APLSI ZE_COLS | Columns on APL screen. 80

APLTRACE Generate log files. $SAXDI R/'trc

EDI TSI ZE Size of storage for editor. 65536 bytes

INIT Use non-default terminal type. $SAXDIR i b/term $TERM i ni t
SAXBRACELOG | Log use of brace characters. 0 (off)

SAXCNF Configuration directory. /usr/sax/| ocal

SAXDI R SHARP APL directory. [ usr/sax/rel

SAXLOG SHARP APL log file name /var/tnp/sax.| og

SAXRC User-specific profile. $HOVE/ . saxrc

STARTAPS Start the AP daemon. yes

TEMPPATH Path for temp files. /var/tnp

TERMCAP Terminal database (obsolete). $SAXDI R/ et c/ at er ntap
TERM NFO Terminal database for AP124. $SAXDI R/ i b/term term nfo
WSSI ZE Workspace size. 500000 bytes

Profile for SHARP APL

The sax script provides for a private file in which you can store a fragment of a
UNIX shell script that you find appropriate to your use of SHARP APL. The name
of the file in which you keep your private settings is, by default, stored in the
environment variable SAXRC, for which the default is $HOVE/ . saxr c.

Session Startup Options

All SHARP APL interpreters (see “Language Interpreters” ) accept startup options:
each option begins with a dash prefix (- ) followed by an option letter and, if additional
parameters are required, followed by certain values. For example, the S option specifies
the number of screens that the session manager maintains for your session log; for 10
screens, the expression you supply is - S10. Some options, however, have an effect only
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on apl , the interpreter with a built-in session manager.

The session startup options are outlined in Tables 3.2 and 3.3, below. In addition to
these, there are also startup options related to terminal support. These are outlined
in the section “Terminal Startup Options” on page 3-7.

Table 3.2. Session startup options.

Option | Description Default Default Script Settting
-B Turn session heading off Not turned off
- Etxt Set editor command character. | - E' \'t * (TAB)
(7-bit version)
-G Generate core dump Not generated. | Generated.
-1 Turn status line display off | Not turned off.
- Jnumber | Set number of spaces for -J6
APL prompt (8-bit version)
-Ltxt | Setlibrary/path mapping |No mapping |-L1 $SAXDI R/ |i b/ wss
-L6 $SAXDI R/ | i b/ wss6
-L8 $SAXDI R/ | i b/ wss8
- Mixt Set editor memory in bytes |- ML6384 - M65536
for Yedit (7-bit version)
- Ntxt | Set terminal configuration file | No configuration | - NESAXDI R/ | i b/ t er md $STERM i ni t
- Oxt Output translation table - GBSAXDI R/ 1'i b/ t ernt apl ot ab
- Stxt Session parameter (Osp) empty (Osp<'")
- Stxt Number of session screens |- S4 - S10
(7-bit version)
-Ttxt | Alternate HOME - TSHOME
- Wixt Autostart WSID clear ws
- Xtxt Select Oawm translate table. | Mainframe
See note below. Oav
- Yixt “Suit Yourself” options Miscellaneous options of the form option=number.
Options are separated by commas, no blanks. See
Table 3.3, below.
number | Workspace size in bytes; 16384 500000
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Note: If specified, - Xmust be followed immediately by the name of a file containing
exactly 256 bytes. This file must be readable by the user. It may be specified either
relative to the current working directory (e.g., - Xf oox| at e) or as an absolute path
name (e.g., - X/ usr/sax/ | ocal / our x| at e) . The file is read once when the
interpreter starts, and the contents are returned whenever Oavm is used.

Table 3.3. “Suit Yourself” options.

Option Description Default

fcreat esw=0| 1 File access matrix implementation 1
If 0, use chrod to alter UNIX permissions
If 1, use umask to set UNIX permissions
Refer to the System Guide, Chapter 3

fsync=0] 1| 2 For synching during file writes. 2
1f 0, no sync

If 1, uses sync()

If 2, uses f sync()

Consult your UNIX documentation for more information.

scissor=0| 1 If 0, “folds” wide displays 1
If 1, “scissors” wide displays
Refer to the System Guide, Chapter 5.

sesntrans=0| 1 If 0, ) sesm translation is off 0
If 1, ) sesm translation keyword # (only 8 bit)
Refer to the System Guide, Chapter 6 .

usefil el ocks=012 3 | If 0, APL does not perform file locking during file operations. 1
If 1, APLusesf cnt | () tolock files during file operations.
If 2, APL uses semaphores to lock files during file operations.
If 3, APL uses the fileserver to perform file operations.
Refer to the File System Manual.

Note: Subtasks arenot started with the selected value. If this
is required, set APLPARNS.

There are two ways to override the default settings:
1. You can use arguments directly as options to the sax script. For example,
% sax -W1 tools" 900000
requests that the workspace to load at the start of the sessionbe 1 toots

(using the - Woption), and that a 900-kb workspace size override the 500-kb
default.
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2. You can use the environment variable APLPARNVS. In this case, you also have
two choices: set it directly in UNIX, or indirectly in your .saxr c file. In this
example, the current contents of APLPARMS are catenated to your new value
in your .saxr c file.

APLPARVB=$APLPARMS" -L2/usr2/coryc/fnt"

If you have not set a value in $APLPARMS by either method, no default value
for the variable is assumed.

Language Interpreters

Depending on your requirements, you can choose one of four different APL
language interpreters, apl ,apl - 8,rt apl ,andr t apl - 8, by setting the APLPATH
environment variable in your UNIX environment prior to starting SHARP APL:

Example:
APLPATH=/ usr/ sax/rel / apl -8

This overrides the default interpreter (apl ) and loads apl - 8 instead. Each
interpreter offers functionality that is suited for a particular mode of operation.
The different interpreters are explained in the sections that follow.

apl
This version of the interpreter, the default, has a built-in session manager which
includes a full-screen editor. When you use apl as your interpreter, you must
indicate how SHARP APL is to support your particular terminal.

apl -8

Many users prefer a UNIX session manager to one that is restricted only to SHARP
APL sessions; they want that session manager, not SHARP APL, to provide their

editing and scrolling facilities. The version of the SHARP APL interpreter ideally
suited to this mode of operation supports the 8-bit characters required to represent
the 256 positions in the APL character set.

The interpreter called apl - 8 takes its input from st di n and places its output on
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st dout . If you have an environment that permits interactive use of apl - 8, you
may often be able torun apl - 8 withouta cover script. If you require APs, however,
the simplest approach is to use the sax script as usual with APLPATH set to
$SAXDI R/ bi n/ apl - 8 in your UNIX environment.

When apl - 8 encounters end-of-file (EOF) while reading from the standard input
device (st di n), the action taken depends on the input mode of apl - 8 at the time.

The possible input modes, and actions taken, are as follows:

Immediate Execution If any characters are present before EOF, those

and Function Definition characters are processed normally, and the ECF is
ignored. If there are no characters before the ECF (a
naked ECF), the apl - 8 process terminates as if it had
received a Obounce.

0 and [ Input If any characters are present before the ECF, those
characters are processed normally, and the ECF is
ignored. No characters before the ECF (a naked ECF)
cause event 1004, input interrupt, to be signalled.

Oarbin If any characters are present before the ECF, those
characters are processed normally, and the ECF is
ignored. If there are no characters before the EOF (a
naked ECF), Darbin returns an empty list.

Input buffer overflow of st di n in apl - 8 is ignored by all input modes except
Oarbin. All modes but Darbin treat the characters received before the buffer
overflow as a complete input line. Darbin reacts to overflow of the input buffer
by signalling event 1004, input interrupt.

SHARP APL as a UNIX Filter

You can have apl - 8 accept all its input from a UNIX file, and possibly redirect its
output to a UNIX file. This lets you prepare test scripts or other sequences of
expressions to produce output you desire. The script provided for this purpose is
called saxscri pt . Its first argument must be the name of a UNIX file which
contains your input lines. Any additional arguments you provide are the same as
those appropriate to the sax script.

% saxscript /usr2/joe/wsin 500000
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rtapl

If you want to redirect output, use standard UNIX syntax:

% saxscript /usr2/joe/wsin >/usr2/joel wsout

The run-time interpreters r t apl and rt apl - 8 support the execution of closed
applications and do not allow the user into APL immediate execution.

Terminal Startup Options

SHARP APL for UNIX supports users at terminals in one of two ways: If your
interpreter is apl (with built-in session manager), then files in a terminal database
provide support for your terminal. If, on the other hand, you use a session manager
available in UNIX (such as enacs), no terminal database is required and the
interpreter you use is apl - 8 (with no built-in session manager).

The APL session manager supports a set of startup options to allow customization
for specific terminals. These options are described in Table 3.4.

Table 3.4. Terminal startup options.

Option Meaning Default
-a Send to terminal at start of APL session CTRL-n
-A Send to terminal at end of APL session CTRL-0
-f Refresh screen CTRL-1
-k Undo (discard input) CTRL-b
-0 Overstrike CTRL-p
-z O-U-T CTRL-g
-Z Next character in APL font CTRL-a

Terminal Initialization

With the default interpreter apl , the UNIX environment variable TERMis used as
the basis for terminal support. For example, if you use a VT100, the value in TERM
isvt 100. The terminal database in $SAXDI R/ | i b/ t er mmust contain a file called
$TERM i ni t , whichis used by the interpreter to initialize values global to the APL
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session manager in such a way that they are appropriate to the characteristics of
your terminal.

To understand the connection of SHARP APL to terminals, let us inspect the
initialization file that supports a VT100. The UNIX file to initialize this terminal
(which the command apl refers to using the - Noption) is called vt 100. i ni t:

# Initialization file for SAX for DEC VT100 and
# other terminals with ANSI Standard keyboard.

#

# Initialization of termnal:

#

# ANS|I node: \ 033<

# Reset cursor key application node: \ 033[ 2?1l
# PFkey native prograns: \ 033[ 2u
-a\ 033<\ 033] 71l

#

# Function Keyst r oke

# === ===

# overstrike ctrl-P

-o0"P

# APL escape ctrl-A

-ZMNA

#

# choose output translate table for typewiter paired
# apl/ascii term nal

#

-Qlusr/sax/rel/lib/termaplrtab

To inspect initialization files, see the directory $SAXDI R/ | i b/ t er m See “Chapter
4. Terminal Support” for more complete documentation.

SHARP APL Without a Terminal

Some application systems require an active SHARP APL workspace but without a
terminal attached. The det ach utility starts a process with a new process group
ID thereby detaching the new process from the controlling terminal.

The single argument required for det ach is the name of a startup script. Other
arguments can be passed to the script if it is written to accept arguments. An
example, det achsax, is provided which sets the default for the interpreter to
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apl - 8 (only apl - 8 or rt apl - 8 should be used without a controlling terminal )
and redirects standard input and output to/ dev/ nul | . You can also use the
normal sax script as the one that det ach invokes. For example, an application,
odaser ver, which receives input via shared variables, and is to remain running
indefinitely might use the following expression to start a detached SHARP APL
session:

% det ach det achsax - W hone/ oda/ odaser ver

No &is needed to force background usage: this is automatically handled for you
by det ach.

One Application of det ach

It is generally a good idea to use det ach to run any apl - 8 process without a
controlling terminal. For example, det ach can be used to resolve a no shares
problem that affects programs run via UNIX boot scripts.

When a SHARP APL program is run from a UNIX boot script, its process group ID
becomes 0. A process with a group ID of 0 that wishes to share a variable is denied
use of the SVP for security reasons. However, if it is detached from the controlling
terminal, the program’s process group ID becomes non-zero and the SVP becomes
accessible.

SHARP APL for UNIX Logging Facility

A system logging facility can be implemented to monitor elements of APL, APD,
the Fileserver, and the auxiliary processors (this logging does not include the SAMI
daemon). However, if your SHARP APL system is running properly, few entries
are made to the log file.

The default log file name is determined by the SAXLOG environmental variable.
The default name, if SAXLOGis not set, is / var / t np/ sax. | og. To disable this
logging mechanism, set SAXLOG to an empty string.

The format of entries in the logging file is as follows:

ptype nsgid uid pid dd/mlyy hh:mm ss text

ptype Process type in the form of a 3-character acronym ( APL, APD, etc.,).
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msgi d Message number, unique within pt ype messages, 1 — 9999. If the
message number is 0 or negative, neither pt ype nor negi d are displayed

for that entry in the logging file.
ui d User ID

pid Process ID

* The timestamp in log messages is in GMT.

No log messages are written on normal start and termination of processes. The
message classes that correspond to error numbers are listed in Table 2.1.

Table 2.1. SAXLOG message numbers

Error Number | Class of Messages

1 Cannot open log file

2 Cannot allocate ring memory
3 Successful initialization

4 Normal termination

100 Error detected

104 Abnormal termination

110 Initialization failed messages
120 Allocation failure messages
130 UNIX system call failure
200 SVP error

300 File System error

400 SHARP APL interpreter error
500 File Server error

600 File Server f si os error

To find the most recent error messages in the logging file for a specific user (userid)

type
grep userid $SAXLOG | tail

at the UNIX prompt.
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3. SHARP APL Environment

SHARP APL for UNIX Tracing Facility

SHARP APL can be configured to produce log files from tracing APD, AP124,
NSVP, and SAMI processes. This information is useful for diagnosis of problems.
In general tracing is enabled only in response to a request from Soliton support
personnel. The log is initiated by setting the environment variable, APL_TRACE,
and editing the trace control file. These control files are supplied by Soliton with
default settings — only the values in the third column (on/ of f ) should be
changed.

To trace a process:

Copy the appropriate <xxxx. trc. ct| > file from $SAXDI R/ et ¢ in
$SAXDI R/ tr c. where xxxx is the name of the process you wish to trace.

Edit this copy of the file ($SAXDI R/ tr ¢/ xxxx. t rc. ct | ) . Turn the trace
macros on for the requested information by editing the appropriate
occurrences of OFF to ON. Note that the more information requested, the
larger the tracing files.

Define the environmental variable APL. TRACE to be $SAXDI R/ trc.

When you start SHARP APL for UNIX after all this has been completed, the
file xxxx. t r ¢ is initialized in the $SAXDI R/ t r ¢ directory.

Once the problem is diagnosed and corrective action taken, reset
APL. TRACE to empty and remove all the xxxx. * files from $SAXDI R/ trc.

USER LIBRARY
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A4

Terminal Support

Introduction

This chapter explores your options for terminal support once SHARP APL and the
APL font are installed on a host UNIX system.

The following features are provided for the supported terminal types:

¢ A line-oriented session manager, with a built-in vi -style function editor,
for conducting a normal interactive SHARP APL session.

¢ AP124, which allows SHARP APL applications to drive the screen as a
3270-style full-screen device, including the use of color.

* APL character display, both by the session manager and AP124
applications.

* The SHARP APL “union keyboard,” in which APL characters are entered
using the ALT key as a shift key. The entry of APL characters is supported
by both the session manager and AP124 applications.

Terminal Types

The following terminals are supported by SHARP APL for UNIX:

¢ Any UNIX workstation or PC running X server software.

¢ A PC running Microsoft DOS or Windows 3.1/95/98/NT that is connected
to the UNIX host by Ethernet or asynchronous serial line. For such a
terminal, access is achieved using either of two terminal emulators: PC108,
which emulates an HDS 108 terminal, or the VT100/VT320 terminal
emulator with MS-DOS Kermit.
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Terminal Emulators Package

For APL support, three features are necessary in a PC terminal emulator: keyboard
remap, extended font support, and translation of output. The Terminal Emulators
package distributed with the SHARP APL for UNIX distribution CD provides
display fonts, some proprietary and shareware emulators, and the requisite
document files describing how to implement APL character support.

SHARP APL Character Support

If you are using an X Window terminal supported by SHARP APL for UNIX, your
keyboard is mapped for entering APL characters, both when using the
line-oriented session manager, and when using AP124. If you are unable to display
APL characters, ensure that the X Window APL font is installed (See “X Window
APL Font” on page 4-7)

APL character support is based on the conventional union keyboard where APL
characters are produced using APL shifting-key combinations. For most terminals,
ALT serves as the APL shifting key, although a Meta key may be configured to
perform the function of ALT in some situations. The following discussions assume
ALT as the APL shifting key for key sequence examples. Figure 4.1 presents the
complete APL character map available for the X Window system.

Most APL characters are entered using a single alphabetic key while holding down
the ALT key; for example, ALT-a produces the character @ and ALT-/ produces the
character #. Some additional APL characters can be produced using a combination
involving the SHIFT key as well; for example, SHIFT-ALT-m produces the character
I.Figure 4.1 describes the combinations available for producing APL and non-APL
characters: unshifted, SHIFT, ALT, and SHIFT-ALT.

4-2
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4. Terminal Support

Shift ¢ Shift-Alt
nshifted ¥ Alt

Figure 4.1. SHARP APL keyboard map for X Window system

Overstrike Combinations

Any APL character not available using ALT or SHIFT-ALT can be produced using a
combination of two available APL characters. These combinations consist of two
APL characters separated by an overstrike key (normally CTRL-p).

For example, [l is a combination of the APL characters 0 and o which is produced
by the sequence ALT-j + CTRL-p+ ALT-l. Table 4.1 lists the characters that can be
produced using overstrike combinations.

Table 4.1. APL overstrike combinations.

APL Overstrike APL Overstrike APL Overstrike
Character Pair Character Pair Character Pair
B - B o =+ # -/
A A~ N Voo~ [l O o
N E = = X -\
T LT ) o - € € _
¥ Vo~ v v A A ]
1 v o o 5 o
o 1 o s T o | o
® o * ] o \ 0] | o
¢ |« A A
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Although CTRL-p is the default, you can define your own overstrike key as a startup
option; see “Chapter 3. SHARP APL Environment” for more information on
startup options.

Session Manager Keys

In addition to keys for entering APL characters, certain other keys are mapped to
provide useful functions when the line-oriented session manager is in control.
System Guide, Chapter 7 provides more details on the keys outlined below:

INSERT Toggles insert/typeover state.

DELETE Deletes character at cursor position.

BACKSPACE Deletes one character left of cursor position.

CTRL-e Erases to end of line.

ENTER Submits current line to APL interpreter.

CTRL-g Causes input interrupt or O-U-T.

CTRL-c Sends attention to SHARP APL interpreter.

CTRL-1 Refreshes current display.

arrow keys Provide cursor movement within session manager log.

PG UP/PG DOWN
HOME and END

AP124 Keys

In addition to keys for entering APL characters, certain other keys are mapped to
provide useful and/or necessary functions when an application using AP124 is in
control, including keys equivalent to 3270 keys such as the PA keys and Clear key.
The Auxiliary Processors Manual, Chapter 4 provides more details on the AP124
keys outlined below:

arrow keys Provide cursor movement around screen.

HOME Moves cursor to first unprotected field.
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TAB Moves cursor to next unp