
















































































































































































































































































































































































































































































































































































































































































































































































VINVENTORY[O]JV
V INVENTORY
1] AREPORTS CURRENT PART NBR QTY FROM FILE
2] APROMPT FOR PART NUMBERS:
3] PN<«GETPN
4] +(0=pPN)/0
5] ASEARCH INV FILE, RETURN PN'S AND QTYS:
6] PNQ<SEARCH PN
7] AnSORT BY PART NUMBER:
8] PNQ<«SORT PNQ
9] AFORMAT AND DISPLAY:
101 DISPLAY PNQ
v 7/13/1984 12.22.13 (GMT-5)

(o Y oun N ol e o W e W ¥ W |

Ok, you've got some part numbers (via GETPN). Now search the inventory file.

VZ<SEARCH PN
£13] ASEARCHES FILE TO GET TOTAL PN QTYS

Always be sure to describe the arguments and the explicit result of your function.

(2] APN <> NUMERIC VECTOR OF PART NUMBERS
[3] aZ «+ TWO-COLUMN MATRIX OF PN'S AND QTYS

First you have to open the file. You could open it for either direct access or
sequential reading. For this project (assuming that you need to go all the way
through the file) a sequential read is reasonable. If you don’t already have a
toolbox function for opening a dataset, try to generalize this function by using
arguments, so that you can use it again on another project.

[u] OPEN 'PNINV'

Next, the plan is to read a block of records at a time, each containing a part
number and serial number (according to the notes on your coffee cup). You will
increment the appropriate part number quantity for each serial number. Before
you start, you want to set the PN quantities to O.

[5] Z«PN,[1.5] O
READLOOP:
+(0=14pBLOCK<READ)/END

6
7
8 AUPDATE QTYS BASED ON PN'S IN BLOCK[(:;1]:

[l N |
[ NS Y PO} W

At this point you have two options. If you are not sure of the APL expression to
do this, don’t let that slow you down now. Simply call a subfunction to do the job.
(You can code it later.)

(9] Z+«BLOCK[ ;1] UPDATE Z

...0r, if the content of the UPDA TF function is just one brief line and you know
what the process is to be, you can just enter it here directly:

(103 ([91]
(9] Z[32]«Z[32]++/PNo.=BLOCK[;1]

...and now you can go back and get the next record:

[(10])] ~+READLOOP

Well, you’ve done what you said you were going to do at the beginning of this
SFEARCH function, so close it out:
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(11] END:
(121 ([0O1v
V Z+«SEARCH PN
(1] nSEARCHES FILE TO GET TOTAL PN QTYS
(2] ~aPN <+ NUMERIC VECTOR OF PART NUMBERS
[3] nZ <> TWO-COLUMN MATRIX OF PN'S AND QTYS
[4] OPEN 'PNINV'
[5] Z<PN,[1.5] 0
(6] READLOOP:
[7] +(0=14pBLOCK«READ)/END
{81 aUPDATE QTYS BASED ON PN'S IN BLOCK[;3;11]:
[9] Z[(323)«Z[;2]++/PNo,.=BLOCK[ ;1]
(10] ->READLOOP
(11] END:
v 7/13/1984 12.40.37 (GMT-5)

Looking back at your main function INVENTORY, you can see that your next job
is to sort the part numbers. At this point you realize that this particular sort is
really quite trivial, and a function call probably isn’t necessary. You could easily go
back and edit your “flowchart”:

VINVENTORY[ O8]
[8] PNQ+«SORT PNQ
Eg% €NQ+PNQ[APNQ[;1J;]

However, if this had been a more complicated sort (perhaps a file sort) you could
have checked the APL Public Library... there may be all sorts of sorts around.

You’ve reached the end of your main function. You can now write the DISPLAY
function (with appropriate bells and whistles to impress your manager). Then go
back and take care of the next lower level of subfunctions (that is, OPEN, READ,
and so forth) in a similar manner. Also, you will need to localize some variables in
the functions you have written. And do take the time to be neat about localization
of variables. Don’t leave variables around as global objects unnecessarily. That
could cause some confusions later (as described in the “Mystification to Avoid”
discussion on page 83).

A side benefit of this top-down programming approach is that you can start testing
your functions at any point along the way by writing dummy subfunctions. For
instance, suppose that the input file (PN I NV) hadn’t yet been created by the time
you were ready to test your functions. You could quickly write a null OPEN
function (just a header line) and a READ function that simply returned a matrix
of sample records.

At this point, you (hopefully) feel that you've done a good job, so don’t forget to
sign your work:

VINVENTORY[.1]

[0.1] aVAN DER MEULEN, INVENTORY CONTROL DEPT
[0.2] V

VGETPN[ .11
[0.1] aVAN DER MEULEN, INVENTORY CONTROL DEPT
[0.2] V

VSEARCH[ .11
[0.1] aVAN DER MEULEN, INVENTORY CONTROL DEPT
[(0.2] V

YSAVE

7/13/1984 12.,45,17 (GMT-5) INVENTORY
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Here, let’s even include some ‘“human factors” stuff, to make it easier for someone
else to get started with it:

VLX

[1] '"REPORTS CURRENT PART NUMBER QUANTITIES'
[2] '«..TYPE INVENTORY TO START'
[3] 1 lv

OLX<«'LX"

)SAVE

7/13/1984 12.46.52 (GMT-5) INVENTORY
Now it will ““come up running”; let’s try it:

YLOAD INVENTORY
SAVED 7/13/1984 12.46,.52 (GMT-5)
REPORTS CURRENT PART NUMBER QUANTITIES
...TYPE INVENTORY TO START

When you look back at your functions after finishing the project, you see a lot of
short, concise modules, logically linked together under a main function. As you
look closer at individual functions, you’re almost embarrassed by their simplicity.
Congratulate yourself on a job well done.
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f Oh-Oh! I just remembered
that I left my Migration Guide
back in the office!
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List of Major Extensions, New Features and Differences

APL2 offers a lot of power that wasn’t previously available to APL users. For

. reasons of conversion and compatibility, it may be important to identify the new
features. Here is a list of the items which have been added, extended, or changed
with respect to previous versions of APL. Some of these changes are discussed in
this manual; all of them are documented in detail in APL2 Programming: Language
Reference. Further discussions of differences between various versions of APL can
be found in APL2 Migration Guide.

Extended Items
1. Miscellaneous:

“7» and “_” are alphanumeric characters
Selective specification
Parentheses are accepted in function expressions
Any statement may end with a comment
Overstrike combinations exist for national characters and lowercase
characters
Error reports normally show two error carets
Some system variables are session variables
- Some empty arrays may display on multiple lines
The active workspace is saved into the user’s library after a SYSTEM
ERROR
Halted, partially-executed statements may be resumed
k. The four properties of a locked function may be set independently
System commands may have comments

L

SeEree

-

2. Monadic Primitive Functions:

¥ formats columns independently

/ accepts integer left argument

¥ accepts arrays of any nonscalar rank
A accepts arrays of any nonscalar rank

aegp

3. Dyadic Primitive Functions:

a. Oaccepts 12 ~11 ~10 "9 "8 8 9 10 11 12 left argument
b. ¥ accepts a character left argument

4. Monadic Primitive Operators:

a. / accepts a defined or derived function operand
b. \ accepts a defined or derived function operand

5. Dyadic Primitive Operators:

a. . accepts a defined or derived function operand
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6. Monadic System Functions:

fJEX may expunge a suspended, pendent or active function
OFX accepts vector of vectors and operator definitions

0F X may fix a suspended, pendent or active function

ONC class 4 means operator

ONL accepts 4

opp g

7. System Variables:

a. OPPmaybeupto18
8. Dyadic System Functions:

a. [NL accepts 4 in its right argument
9. System Commands:

)YCOPY accepts indirect lists in parentheses

) COPY will attempt to continue aftera ¥S FULL

YPCOPY accepts indirect lists in parentheses

YPCOPY will attempt to continue after a ¥S FULL

JERASE accepts indirect lists in parentheses

)FNS accepts an optional second argument

) LI B lists workspace names across the page

)SYMBOLS may change the size of the symbol table at any time
) VARS accepts an optional second argument

Comments may be entered on system command lines

PR me As o

10. V Editor (Default):

The editor will edit defined operators

[+ ] command to abort

[0On] accepts a vector argument

[ An] accepts a vector argument

{On] accepts an interval argument with “-”

[ An] accepts an interval argument with -
Previous function kept following a name change
Recursive editing

FQR e e o
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New Items

248  An Introduction to APL2

Miscellaneous:

a. National language translation
b. Defined operators

c. Vector notation

d. Charactersd1¢0 N=*
e. Session parameters

Data Types:

a. Complex numbers

b. Mixed arrays

c. Nested arrays

Monadic Primitive Functions:

a. = — Depth

b. ¢ — Enclose

c. + — First

d. » — Disclose

e. 2[A] — Disclose with Axis
f. <[4] — Enclose with Axis
g ,[A] — Ravel with Axis
Dyadic Primitive Functions:

a. ¢ — Find

b. ¥ — Grade Down

c. &4 — GradeUp

d = — Match

e. 2 — Pick

f. ~ — Without

g. v[A] — Drop with Axis
h. +[4] — Take with Axis



5. Monadic Primitive Operators:

a. [A] — Axis specification for scalar functions
b. © — BEach
c. / — N-wise Reduce

6. System Variables:

a. OEM — Event Message

b. OET — EventType DET

c. OFC — Format Control

d 0L — Left Argument

e. ONLT — National Language Translation
f. OPR — Prompt Replacement

g. OR — Right Argument

h. OSVE — Shared Variable Event

i 0TZ — Time Zone

7. Monadic System Functions: 0EC 0ONA

a. 0OJAF — Atomic Function

b. OEC — Execute Controlled
c. OES — Event Simulation

d. ONA — Name Association

e. 0SVS — Shared Variable State

8. Dyadic System Functions:

a. JAT — Attributes

b. OEA — Execute Alternate
c. OFS — Event Simulation
d 0OFX — Fix

e. ONA — Name Association
f. OTF — Transfer Form

9. System Commands:

)EDITOR specifies V system editor

YHOST executes host system commands

) I N retrieves objects from transfer file
JMCOPY copies objects from VS APL workspaces
YMORE provides additional error information
) NMS lists names of objects

)OPS list names of operators

) OUT saves objects onto transfer file

)PBS sets the printable backspace character
YRESET clears the state indicator

) SIS lists the state indicator with statements
) TIME displays the date and time

mRSEEE S0 AD o

10. V Editor (Extended):
a. Full screen processing

11. Messages:
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a. AXIS ERROR
b. SYSTEM LIMIT
c. VALENCE ERROR

Items Which May Return Different Results

There are several features or operations in APL.2 that can produce different results
from those in previous versions of APL. This list does not include extensions
(operations which produced errors in previous versions, but do not produce errors

in APL2).

1. The Atomic Vector (A V) is different. In particular, the alphabets are not
contiguous.

2. “7”and “_” are alphanumeric characters.

3. 0NC name class 4 means operator.

4, [NC name class ~ 1 means invalid name.

5. The system function name class (DN C) applies to distinguished names (system
variables and system functions).

6. The result of OEX, ONC, OSVO, or S VR applied to a vector is a scalar.

7. The backspace character, the new line character (carriage return), and the line
feed character are not permitted in a character constant or in function
definition.

8. Lowercase letters, new APL2 charactersd ¢ 1 [ N = 7, national use
characters ¢ | ! $= 1 " # @ " ~{}\, and special characters & and % are
permitted in character constants and comments.

9. The result of the system function canonical representation (OCR) separates
local names in the function header with blanks.

10. The result of 0CR may contain some lines which are entirely blank.

11. Numeric constants in the canonical representation of a function retain the same
precision with which they were entered.

12. The system function fix (OF X) will accept blanks as the separator between
local names in a function header.

13. Suspended, pendent or active defined functions may be expunged (with JF X)
or fixed (with OFX). '

14. Referencing [1 always produces a vector.

15. Referencing [ after setting [1 with a prompt returns the composite of the
prompt and the keyboard entry.

16. OCT is an implicit argument of the function residue (| ).

17
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Negative integers are not in the domain of the dyadic binomial ( !) function.
An odd root of a negative number (like ~ 8 * ¢ 3) is a complex number.

The result of ~ 4OR is the negative square root if the argument R is negative.
The monadic format (¥) or default display of a (simple) numeric matrix has its
columns formatted independently; therefore, it does not contain a leading

column of blanks.

The result of dyadic format L 3 R, where L is a single nonzero integer, and R is
less than 1, does not leave a blank for the units digit.

The display of a multidimensional array is folded at (JP¥, if necessary, plane by
plane, rather than line by line.

The display of an empty array having rank greater than one may use zero lines,
or may extend to multiple lines.

The execution of the dyadic system function SV 0 is not necessarily atomic.
If multiple shares are offered simultaneously, it is possible to exhaust the
shared variable quota before all shares are fulfilled. In such a case, after a
SYSTEM LIMIT error, some shares may be fulfilled while others are not.

If the left argument of the dyadic system function [0SV 0 is a one-element
vector, then it does not extend (although a scalar left argument will still extend
in the normal fashion).

The dyadic system function shared variable query (057 @) is not supported.

The edit command [ (On] will display only line n of the function being edited.
The command [ On- ] will display from line n to the end of the function.

Changing the name of a function with the system editor creates a new function
without affecting the original function.

Settings of stop control (SA) and trace control (7 A) are not relocated as a
result of line insertion or deletion by the system editor.

Statements entered in immediate execution that are interrupted by an error are
placed in the ST stack, and may be resumed by entering 1 0.
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Withdrawal of Obsolete Facilities

I-Beams Have Been Removed

The ancient I-beam functions left over from the early APL\360 days, are no
longer supported. In their place, you should be using these system variables:

Approximate
I-beam replacement Purpose
I19 “1+0ATI | Keyboard Unlock time
120 3+07s Time of day
121 OAIL2] | CPU time (compute) time used during this session
122 OwA Amount of workspace available
123 ouvL User load
I24 OAI[3] | Session start time
125 34+07Ts Current date
I26 1+0L¢ Current line number being executed
127 grc Vector of line numbers in the State Indicator
128 arr Terminal type
129 14041 User number

By “approximate replacement,” we mean that the recommended expression yields
roughly the same information, although it’s typically in different units. The newer
facilities are in generally much more “user-friendly” units than the I-beams were.
For example, [(J7'S returns the current time and date as year-month-day-hour-
minute-second-millisecond... I 20 gave the time in 60-ths of a second since the
last midnight previous to your sign-on. It would therefore make sense to rewrite
the expression in which they appear rather than to convert the quads to old units,
and then back to “friendly” units.

Heterogeneous Output Has Been Removed

Heterogeneous output (sometimes called mixed output), was the old practice of
printing both numeric and character data on the same line by separating them with
semicolons:

N<«127

'HEIGHT IS ';N;' UNITS®
HEIGHT IS 127 UNITS

A better approach is to format the numeric data into character data, like this:

"HEIGHT IS ',(%sN),' UNITS'
HEIGHT IS 127 UNITS

or, to simply catenate the character and numeric data together, like this:

'"HEIGHT IS',N,'UNITS!
HEIGHT IS 127 UNITS

or, finally, to simply display the character and numeric data side-by-side, without
catenation, like this:

252 AnIntroduction to APL2



‘HEIGHT IS' N 'UNITS!
HEIGHT IS 127 UNITS

This last method is particularly effective where the data to be displayed may not be
conformable for catenation, and you wish to have APL handle the display
formatting:

M+«3 4pr112
'THE RESULT IS' M
THE RESULT IS 1 2 3 4
5 6 7 8
9 10 11 12

The withdrawal of heterogeneous output was not an arbitrary change. The old
construction was offered back in APL\ 360 days, when there was no easy way to
format the numerics into character data, but this use of the semicolon never was a
proper APL construction. In particular, its “result” cannot be assigned to a
variable or passed to a function as an argument. It was a convenience whose
necessity has been outlived.
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Index

A

abort (=) 83,161, 163, 166
abstracts 228
accent (national) * 11
access
to the system 68
access control
shared variables 152
account identification 68
accounting reports 209-217
active workspace 68
add + 38
adverbs 57
alignment
columnar 46, 48-50, 208, 210
numbers 46, 48-50, 208
alpha o 11
alphabetic 10
ambi-valence 95-97,176
ampersand (national) & 11
and A 38
See also up caret
angle
See polar form
Anything
Not Much of 232
APL2 iii
differences 250
application package 238
arguments 13, 22, 57, 93-94, 224
scalar extension 28, 37
arrays 15, 33-45, 51, 234-236
empty 51-56
nested 53
mixed 34
nested 21, 33-45
bank account example 43-44
rectangular 44
simple 33-45
conversion to 50
ash tray 227
ASK each 200
ASK function 196
Assembler code 235
assignment 8
assignment arrow <« 8
asterisk
See star
at (national) @ 11
atomic function 120
See also atomic vector
atomic vector 140
See also atomic function
attention 9, 159

See also interrupts
attributes
of a defined function or operator 121-125
auditing inputs 240
axes 16, 33-45
AXIS ERROR
cause and recovery 167

backslash \

See slope
backslash (national) \ 11
backslash bar X\

See slope bar
backspace 146

printable 87-88

bar - 11
bare output  193-201, 225
base L
See down tack
base jot ¢
See down tack jot
bells 242

See also whistles
binomial ! 38
blank 10, 11, 12, 21-24, 224
print-as-blank character 217
blocks
See building blocks
bracket indexing 18-20
brackets
for indexing 20
brackets [ ]
for indexing 18
round
See parens
square 11
branch
abort (=) 161, 163, 166
resume (+10) 164,166
vacuous (+10)
to resume 164, 166
branching 5, 98
See also looping
n-way 101
recommended form 100
to labels 100
vacuous (+10) 99
bricks 223
British Summer Time (BST) 148
building blocks 221-226, 228, 238-243
business data processing
formatting 209-217

Index
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C

canonical representation 59, 125-126
cap n
See up shoe
cap jot A
See up shoe jot
caret 9,28, 161
carriage return 146
elimination of 195
CARRIAGE-RETURN key 7
Carroll, L. 228
catenate each 54
catenation 44
“fake” 231
ceiling [ 38
cent (national) ¢ 11
changes

from previous versions of APL.  246-251

character input 194
character representation
function or operator 125-126
character set 10, 11
keyboard chart 10
characteristics
of APL. 5,9
characters 9, 10, 11, 22, 120, 140
new in APL2 87-88
terminal control 146

check-protection fill-characters 215, 216

circle o 11
circle backslash &
See circle slope
circlebar © 11
circle slope & 11
circle star @ 11
circle stile ¢ 11
circular 0 38
Clarke, A. 219
YJCLEAR command 72,238
clock 147
code :
Assembler 235
compiled 7,235
generalized 241
internal 27, 235, 237
interpretive 7, 235
modular
See building blocks
readability 232
self-documenting 224, 238-243
coefficients
vector of 26
coffee
role in programming 238
coffee table
walnut 227
collating sequence 202-204
colon : 11,70
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columnar alignment 46, 48-50, 208, 210
comma , 11,209-217
command

system

See system commands

comments 22, 102
communication

with other users 84
compatibility

with previous versions of APL. 252
compiled code 7, 235
compiler 7
complex numbers 13
compute time 252
conjugate + 38
connect time 252
constants 18, 21, 22
JCONTINUE command 82
CONTINUE workspace 68, 82
controlling events 158-189
conversion

from previous versions of APL. 252
)COPY command 77

indirect form 89

protected, see )PCOPY 79

versus )LOAD command 78
correction

typing 9
CPU time 252
cup u

See down shoe
cursor 9

D

Danish 143
DANSK 143
data 15

See also variables
data alignment 48
data base 224, 241

See also external file
data structures 21, 33-45
date 147, 252
day of the month 147, 252
decimal point 216
decorators on reports  209-217
default display of output 46-47
default editor 104
default values 95-97
defined operator

See operator, defined
DEFN ERROR

cause and recovery 167
degrees 13
del Vv 11
del editor 104-115
delstile ¥ 11



del tilde ® 11

to lock a function 124, 129
delay function 127
delta A 11,12
deltastile A 11
delta underbar A 11,12
derived function 38, 57
DEUTSCH 143,144
dieresis ~ 11
dieresis dot % 11

forming 87-88
differences

from previous versions of APL.  246-251
dimensions 16

See also axes
direction x 38
disclose 36

distinguished digits (for picture format) 212, 214-215

distinguished names 119-148
divide + 11,38
DMB defined function 224
documentation 224, 238-243
dollar sign (national) $ 11,209
DOMAIN ERROR
cause and recovery 167
from format () 208, 214, 216
domino B
See quad divide
dot . 11
dotted del ~
See dieresis dot
double quote (national) " 11
down arrow + 11
down caret v 11
down caret tilde » 11
down shoe u 11
downstile L 11
downtack L 11
down tack jot ¢ 11
down tackup tack T 11
YDROP command 76
dyadic 13, 14, 93, 95-97

E

each (operator) ~ 41
Eastern Standard Time (EST) 148
edge cases 51
editing
function and operator 104-115
of keyboard input 197
editor
default 104
extended 107
full-screen 107
YEDITOR command 85, 104
YEDITOR 1 104
JEDITOR 2 104,107
education 225

efficiency
programmer 231
E-format 13,21, 46, 206, 215
elements 18,21, 33-45
empty array 51-56
nested 53
empty vector 99
response to prompts 174, 239
used in reduction 55
enclose 35-36
English 143
ENTER key 7
ENTRY ERROR
cause and recovery 167
environment
clear workspace 73, 137
epsilon € 11
epsilon underbar ¢ 11
forming 87-88
equal = 11,38
equal underbar = 11
forming 87-88
erase
dynamic 127
workspace
See )DROP
JERASE command 82
indirect form 89
ERASE EOF key 9
error
correction 9
deliberate 28
handling 158-189
messages (table) 166, 167
numbers 178
0--
cause and recovery 167
report 28-29, 143-145, 161-166, 167-168
side-tracking 172-176
simulation 183
trapping 158-189
facilities for (table) 160
errors
examples of dealing with 158-189
eschewal of obfuscation 44
ESPANOL 143
European notation 209, 217
evaluated input 193
evaluation
See order of evaluation
event handling 158-189
facilities for (table) 160
event message 179
event simulation 183
eventtype 177
table 178
exclamation (national) ! 11
exdented lines 100
execute 169-171, 172-176
execute alternate 172-176
EXECUTE key 7

Index
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execution
abort (=) 161, 163
abort (+=10) 166
resume (+10) 164, 166
execution properties 124, 129
expand 53
explicit result 57, 121, 224
definition of 94-95
exponential * 38
exponential form 13, 21, 46, 206, 215
exponents
vector of 26
expression 8
expunge 127
extended editor 107
extension of scalar arguments 28, 37
extensions
from previous versions of APL.  246-251
external file 80, 81, 125, 132-135, 224, 241

F

factorial ! 38
“fake” catenation 231
FBE (format-by-example) 209-217
feedback 7
fields 211
files

external 80, 81, 125, 132-135, 224, 241
fill elements 51
FIND function 96
Finnish 143, 145
first + 53
Fix function 128

dyadic 129
fix-time 122
flat arrays

See arrays, simple
floor | 38

another man’s 57
flowchart 238-243
YFNS command 74
folding of output 46

font 12
FOO 102,161, 162, 165,173, 179, 184
foop

swell type 163
foreign language translation
See ONL T (national language translation)
format 204-217
by example 209-217
by specification 205
monadic 204
picture 209-217
format control (OFC) 212,216
formatting 141, 209-217
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reports 48-50
FRANCAIS 143,144
French 143, 144
full-screen editor 107
function 12,13, 14,23

abstracts 228

attributes 121

defined

listing names 74

definition 92-103

derived 38,57

editing 104-115, 200

header 57,93

identity 56

‘“purpose” 229

locked 124,129

primitive 14

scalar 27, 36, 53, 56

(table) 38

time stamp 121, 122

uninterruptible 175

valence 95-97, 121

versus operator 14

G

GCD defined function 99, 100
generalized code 224, 225, 241
German 143, 144
global variables

variables, global 224
grade 202-204
grammar 5
greater > 11,38
Greenwich Mean Time (GMT) 148
grouping

See also parentheses

to aid copying and erasing 89-90

H

halted statements 83, 84, 97
header

of a function 57,93

of an operator 57, 93
Hebrew 143
heterogeneous output 252
hexadecimal 140
hierarchy 5, 24, 26
high-minus ~ 13
Hodges, A. G. 158
horizontal tabs 141
YJHOST command 85
hour 147,252



[1

I-beam I
See down tack up tack
identification
of account 68
identity function 56
idioms 226, 240
illumination
See lamp
imaginary numbers
See complex numbers
)IN command 80
INCORRECT COMMAND 65
indent 7
index origin 19-20, 60
INDEX ERROR 397
cause and recovery 167
indexing 18-20
indirect copy 89-90
indirect erase  89-90
input 29, 193-201, 225, 240
auditing 240
character 194
evaluated 193
garbled 29
interactive 7
INTERFACE QUOTA EXHAUSTED
see SYSTEM LIMIT 168
intermediate result 8, 26
internal code 27, 235, 237
interpretive code 7, 235
INTERRUPT
cause and recovery 167
interrupts 9, 159, 167, 175
See also event handling

iota 1 11

iota underbar 1 11
forming 87-88

Italian 143

ITALTANO 143

italics 9

item-by-item evaluation 27, 36, 41
items 21, 33-45

J-format 13
jot o 11
juxtaposition

of terms 22

K

Kanji 120

Katakana 143

key 70

keyboard
characters noton 87-88
chart 10

keyboard unlock time 252

Kindler, H. 159

L

labels 100
lamp a 11,102
latent expression 142
leading zeros
padding with 215
suppressing 209-217
left arrow « 11
left brace (national) § 11
left bracket [ 11
left bracket right bracket I 11
forming 87
left paren ( 11
left shoe ¢ 11
LENGTH ERROR
cause and recovery 167
example 29
less < 11,38
)LIBcommand 75
libraries 68, 70
public 70, 223, 227, 240, 242
library space quota 86
Lincoln, A. 158,222
line feed 146
line labels 100
line number 252
line scan 26
YLOAD command 77
versus )COPY command 78
local time 148
local variables
See variables, local
localization
of system variables 136, 138, 139
lock 70
locked function 124,129
logarithm @ 38
logical backspace 87-88
looping
tight 99
versus using arrays 234-236
lumber 223

Index
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M

Macduff 221
machine instructions 7
machine language 7
magic 219
magnitude | 38

See also polar form
manager

impressing

See bells and whistles

matrix 15, 16, 33-45, 234-236
maximum [ 38
McGee, F. 173,232
McGurk’s Law 159
YMCOPY command 80
messages

sending 84
millisecond 147, 252
minimum | 38
minus sign - 209
minute 147, 252
minutia

See toolbox
mixed arrays 34
mixed output 252
modular approach

See building blocks
monadic 13, 14, 93, 95-97
month 147,252
JMORE command 85
JMSG command 84
JMSGN command 84
multiplier 13, 21, 46, 206, 215
multiply x 38
Murphy, E. 62
mysteries of life

See traps

N

nails 223, 224

name classification 95, 130

name list 131

names 8,12
conflicts 175
listing names 74
local versus global 97
quad 119-148
semi-global 98
shadowed 83
short 237
workspace 12

displaying 75
- names lengths 12
names, local
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See variables, local
nand ~ 38
See also up caret tilde
national language translation
See ONLT
national-use characters 11
natural logarithm ® 38
negation 13
negative - 38
negative numbers 13, 217
negative symbol
user-defined 209, 217
nested arrays 21, 33-45
bank account example 43-44
well-behaved 52
new line 146
elimination of 195
niladic 13, 93,97
)NMS command 74
nor » 38
See also down caret tilde
NORSK 143,144
Norwegian 143, 144
not ~ 38
not (national) - 11
notequal # 11,38
not greater < 11,38
notless =2 11,38
Not Much of Anything 232
nouns 57
null
See empty array
number sign #
See pound
numbers
alignment 46, 48-50, 208
complex 13
decimal 13, 21, 46, 206, 215
imaginary
See complex numbers
negative 13, 217

scaled form 13, 21, 46, 206, 215

numerics 10, 11

o

obfuscation
eschewal of 44
object size 125
objects 68
obsolete facilities 252
)YOFF command 82
offline storage
files 80, 81, 125, 132-135
workspaces 68
omega w 11
one-element vector 28, 37
one-liners 176, 230-233



opaque code

See onec-liners

See readability
operands 57, 93-94
operator 14, 38, 68

defined 57-62

listing names 74

definition 92-103

editing 104-115

header 57,93

versus function 14
YOPR command 85
YOPRN command 85
YOPS command 74
optimization

of code 235
or v 38

See also down caret
order of evaluation 26-28
origin 19-20, 60
)OUT command 81
outer product (operator) o .f 42
output 193

bare 193-201, 225

default display 46-47
output scissoring 46
overbar = 11,12,13
overflow control 216
overstrikes 87-88
overtake 51

P

parens ( ) 11

parentheses 22, 23, 24, 33-45
around negative numbers 209
for indirect copy and erase 89
in operator header 58,93
redundant 24

parsing
See order of evaluation

password 70

pattern 209

pausing during execution 127

PA2key 9

)PBS command 87

YPCOPY command 79
indirect form 89

pendent statements 82, 83

percent (national) % 11

performance
of code 234-236, 237

pervasiveness 37, 41

pitimes © 38

picture format 209-217

Pig Latin 143

plus + 11

polar form 13

polynomials 26

PORTUGUES 143
Portuguese 143
pound (national) # 11
power 4
power * 38
power of ten 13, 21, 46, 206, 215
precedence hierarchy 5
primitive

almost 53, 225

functions 12, 14
print-as-blank character 217
printable backspace 87-88
productivity 233
program

readability 232
programmer

system 235
programming

grammar 5

projects 238-243

style 176, 221-243

top-down 240
programs 68
prompt replacement 195
prompted input  193-201, 225, 240
prompting 195
protected copy 79
protection del

See del tilde
prototypes 51,53
Public Library 70, 223, 227, 240, 242

Q

quad 0 11
quad divide 11,172
quadjot B 11
forming 87-88
quad names 119-148
quad quote [1 11, 193-201, 225
quad slash
See quad slope
quad slope ¥ 11
forming 87
0-- ERROR 136
cause and recovery 167
04AF 120
0AI 252
0AT 121
0AvV 140
OCrR 125
OpL 127
OF4A 172-176
OEC 120, 160, 176-177
OEM 179
OEs 183
OFET 136, 138,139,177
OEx 127

_Index
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OFC 141,212,216
OFx 128
OHFT 141
0ro 19
0z 165
0rc 83,252
DLx 142
ONA 120,130
gNc 95,130
ovz 131
ONLT 143,168
OPr 195
OR 165
gsve 152
OSVE 156
gsvo 150
Osve 156
0svR - 156
Osvs 155
arc 146
OrrF 200
Ors 147,252
OTT 147,252
0Tz 148
- gur 252
OwWA . 240,252
query ? 11
JQUOTA command 86
quotas 68
quotation marks 11, 18
quote ' 11
quote dot ! 11
quote quad M

See quad quote

R

radians 13
rank 16
RANK ERROR

cause and recovery 167
readability 22, 232, 237
reciprocal + 38
recovery

See event handling
rectangular arrays

See arrays, simple
recursion 37
reduction 38, 58

over empty vectors 55
relevance 4
replication

of scalar elements 28
report formatting 48-50, 209-217
RESEND

See ENTRY ERROR. 167
YJRESET command 84, 163:
reshape 16
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residue | 38

restart (+-0LC) 83,164, 166

result 13

explicit 57, 121, 224
definition of 94-95

intermediate 26
resume execution (+10) 164, 166
resume (+10) 83, 164, 166
return code 224
tho p 11,16-17
right arrow +~ 11
right brace (national) } 11

right bracket ]

11

right paren ) 11

right shoe > 1

1

right-to-left 24, 26-28

roll 2 38

See parens

S

. round brackets ( )

)SAVE command 76, 238
scalar 16, 18, 33-45, 234-236
scalar extension 28, 37, 41, 211
27, 36, 53, 56

scalar functions
(table) 38

scale 13,21, 46, 206, 215

scams 237

scissoring of output 46
screwdriver/chisel
combination tool 227

second 147,25

2

secondary storage
files 80, 81,125, 132-135, 241

workspaces 68

security 70

SEE defined operator 46

semantics 23

semi-global names 98

semicolon
11, 98, 252

sending messages

sequence control

See branching
session start time 252
session termination 82
136, 138, 139
shadowing of names

session variables

shape 16

84

83

shared memory size 86

shared variables

5,

access control
events 156

offer 150
query 156
quota 86
retraction

156

149-157
152



state 155
table 150
SHOW defined operator 59
shrieck ! 11
)SI command 68, 83, 161, 162
side-effects 5, 233
signing off 82
signingon 68
sign-on command 68
simple arrays
See also arrays, simple
conversionto 50
simplicity 4, 243
simulation of errors 183
sin 24
)SINL command 83
)SIS command 83,162
)SIV command
See )SINL 83
SI WARNING
cause and recovery 168
size of workspace 72
slash /- 11
slashbar # 11
slope \ 11
slope bar X\ 11
Smith, Howard J. 202
sophistication
See simplicity
sorting 202-204
space
available in workspace 240
spaces 11,21-24
extra 21
Spanish 143
specification
See also assignment
to a supplied name 170
speed
See performance
split bar (national) | 11
squad [
See left bracket right bracket
square brackets [ ]
See brackets
squiggles 14
Standard Time 148

star * 11

state indicator 68, 83, 84, 97, 161-166, 168, 252
damage 83

statement
numbers 98

steak knives
winning 78

stile | 11

strand

See vector notation
structure 21, 33-45
style
programming
See programming style

subscript 233
subtract - 38
SUOMI 143,145
suspended statements 82
suspensions 83
clearing 83, 84
SVENSKA 143
Swedish 143
symbol table 86
symbols 5,12, 13, 14
composite 10
)SYMBOLS command 86
syntax 5
of system commands 71
SYNTAX ERROR
cause and recovery 168
system commands 65-91
categories 65-67
details of usage 72-88
effects of 68
(picture) 69
for libraries 70
for workspaces 70
language support 72
locally implemented 72
overview 65
syntax (table) 71
system editor 104-115
system functions 119-135
table 120
system functions and system variables 119-148
system variables 135, 148
classes 136
comparison 138, 139
initial values 73, 137
resetting after YCOPY 79
SYSTEM ERROR
cause and recovery 168
SYSTEM LIMIT
cause and recovery 168

T

TA-name 231
tab character 141
table 16, 234
coffee 227
tabular report 208, 210
take function 51
telephone calls
preventing 240
terminal
IBM 3270 and 3290 9, 87, 107, 147, 222
typewriter 9
video 9
terminal control characters 146
terminal input and output 193-201
terminal type 147, 252

Index
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terminating APL session 82 upstile [ 11

terminology 14, 21, 33-45 ; uptack T 11

text of errors 179 up tack jot ¥ 11

tight loop 99 user-friendly 175, 209, 252
tilde ~ 11 user identification 68

tilde (national) ~ 11 ) user load 252

time user number 252

compute (CPU) 252
connect 252 .
current 147,252
function update 121, 122 A\
keyboard unlock 252
session start 252

waste 223, 233,237 vacuous branch (+~10) 99
)TIME command 87 to resume 164, 166
me s 1 " e also ambi.valence
time stamp 147 -
tﬁe ;:nep 148 VALENCE ERROR
times x 11 cause and recovery 168
toolbox VALUE ERROR

building 227-228 cause and recovery 94, 166, 168

using 240 variables 68
top T editing 200

See up tack Qo!:al 224
top-down approach 240 listing names 75
top jot & local' ?24

See up tack jot listing names 83
TRACE defined operator 60 : loca.l versus global 97
trace facility 231 - session 136, 138, 139
trailing zeros shared 149-157

suppressing 209-217 table 150
transfer form 80, 81, 132-135, 200 )VARS command 75

translation of error messages M . 15,16, 18, 33-45
See ONLT (national language translation) assignment 8

TRAP defined t 62 empty 51-56, 99
rors e one-element 28, 37

trapping errors .
See error side-tracking vector notation 27
traps 83, 96, 99, 173, 175, 176, 224, 231-233 verbs 57 .
tricks Of the trade 219 vertical bar (natlonal) I 11

TYPFE defined function 53
type of the first TYPE+ 53
typewriter 22

typing correction 9

typing element 12, 209

W

wheel
re-inventing 223
whistles 242
U See also bells
woodwork 227, 232
underbar 11,12 workspace 68
Universe CONTINUE 82
all of the details of 227 i{lt(?rchange format 132
unreadable code listing names 75
See one-liners measuring 240
See readability name 7 5.
up arrow 4 11 workspace available 252
up caret A 11 setting s'ize 72
up caret tilde ~ 11 worksPace size 72, 86
up shoe n 11 wrapping of output 46
up shoe jot @ 11 WS FULL
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cause and recovery 168, 221, 224, 231, 233

during )COPY 78 Z

during )TN 80

during )SAVE 176

YWSID command 75 zero length 51
zero suppression 209-217
Zeus
wrathof 230
Y See also one-liners

year 147,252
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