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1) Enter the fellowl

5942189 EBIZL

chsoksua loeder iste memory.

(411 leocatieus are split ootal.)

o371 321 061 LXI 8P
322 320
323 1314 -
324 oté MOV 0,0
325 000
326 076 NVI 4,020
327 020
330 323 ouUr 156
338 156
332 oM LII R,0
333 000
334 000
335 315 LOOP OAL
336 366
337 037
340 373 | 4
380 167 MOV M, 4
342 20! ADD O
343 m7 MOY 0,4
344 oA} INX H
345 174 MOY 4,H
346 376 CP1 026
347 026
350 302 JNZ LOOP
351 355
352 037
353 315 OAL INTP
154 366
355 037
356 Fed] cHP O
357 302 CSER JNZ C3SER
360 357
361 037
362 363 oI
363 303 GOOD JMP GOOD
364 363
365 03y7
306 333 INTP IN 156
367 156
370 346 ANI 020
bidl oo
372 02 JNZ INTP
373 %6
374 037
375 333 I 157
576 157
317 3 RET

I"at tape inte csamette recorder.

8,

¥:.on the INTE LED ge
¥Len the sddress lighta change to 037 367

Lramine 037 321; Run

en, EMPL 1s being read into s0ry.
d the INTE LKD
lighte

the read is cosplete. If the adar

li.utead indioate O3T 377 with the INTE LED still on, there

hus »

n & ohecksum error aad the usor must try agsin,

_

2

3

»)

5)

3tere the addre
tbe workepace.

of the firet byte available for

025 260 LLL (Low byte of address) — 2@ @
025 264 MRN (Nigh byte of address) — @0 & 2
025 244 LLL — #P @
025 245 MHH-—d S 2
(8ince MMPL resides froe 000000 te 025377, the fir
svailable bdyte weuld serwally be 026000 ucless the
user vishas $0 put I/0 or ether sudroutices rigat
after EMPL.)

Store the sddre
the workspace + 2.
000 105 LLL ~— ©®Z
000 106 HiH — @52
(This would nermally de 026002.)

of the first byte avallabdle for

Store the address of the last byte availadle for the

workepace.
000 001 LLL-~— 377
000 002 HHE — |37
002 335 LuL—377
002 336 HHH — 137

016 276 LLL—377
016 277 HWHH—— 137
023 137 LLL~—377
023 140 HHH — 137
023 331 LLL—377
023 332 HHH—137

(In aa 8K systes, thils would be 037 377 if I/0 subroutices

are right after MMPL or in & mooiter somewhere elss in

wenery.)

3tore the address of your INPUT subroutine.

000 011 LLL~— @ e®

000 012 HHH—@ 2 6
Your INPUT subroutine should get a character fros the
and put it ia the Acoumulater (A). Bit 7 whould be !,
The character should not be echoed, a
QUTPUT subroutine te scho 1t lster.
No registers other than A may be changed.
INPUT resides at 9260J0.
Store your data input from xeyboard port nuaber.

eruinal

ML will use your

This 1s used te cheok for Oestrel O. (Pregram ioterrupt)

012 3% xxx— 681




6)

7)

8)

9)

10

11) Muke a n

Store the address of your OUTPUT subroutine.

015 072 LLL — ©#é

015 073 HHR— &6 26
Your QUTPUT subroutive should priot the character
in 4 oo yeur tereisal. Bit 7 1a 1. Ne registers
tncluding 4 may de ohsnged.
When a CR (215) i® eutput, your subroutioe should
alep output s LP (1f necessary oo your t. reinal.)
Remeaber that 1o this cass, & OR wust be left 1n
4 upon exitiog the subroutine.
O UTPUT resides at V24086
3tore the sddrass of your subreutine to clear the
screeo (if -vM:orw.o;

01A 333 LLL ~— ®YS -

S 330 n —ere  CRLF insfead
If you have oo such subroutine,
store 014 333 060.

33 000

Store the character which will ceuse your terminal
to backupace (or the charsoter that you wish to be
echoed when Conmtrel B is typed.)
Tris would be @& Ouresr Left oo a CHT teruinal.

015 260 xxx — 377

377 YFranslated to AP on sutput.
Sture the churacter which will ceuse your terminal
to forwnrd space without changing the character on
the screen, {This will be echoed wheo s Control P
1s typed.)
This would bde a Cursoer Right ow a CRT terwinal, or
simply a space (240) en a _:-»wa:a terwical.

0!5 302 xxXx — PYS (Spact

Store the sddress ef yeur meniter or operating s
(Used for the )QUIT cemsand )

025 263 LLL ~— #7®

025 264 MWHH— @ <@
tape of ENFL fer future use.

EMPL 1o vew ready te runl!

2)

3)

BLIENLIES F4LL

To sater DNPL and oreste s clear werkspase,
start executien at S84 #5d.

To exit BPFL, typs JQUIT.
To re-eater BIPL lesviag the worsspsce imtast,
start sxecution at FAASTH.

Te save a workepace en tapes

a) Type JQUIT. (Quit must be used to exit ENPL,
as it stores easential da is werkspace for

tuplog.)
b) Dump wemory onto tape startiag st the loocatios
at 25 26¢ (L) P25 261 M.:. and stopping

at the locatien at

g23 ga1 (L)

To lead a werkspace frea tspes
-W Losd workepsoce back 10 eemery from tape.
b) Start executies at #ASEE .

923 9% (H).

Note: If the werkspece 1s being lesded inte a differest
part of sesury than 1t was srigisally inm, fellevw
the follewing dircetions

} Load workspeoce back intc memery frem tape.

b) Stere.the nev end of tape address at the 1

ot #25 266 (L) @25 261 (H).

o) Start exzssutien at FEpETe

5"




Here 1o

ENPL 1423 NALER

the pregrem I used to sake te MMPL tape!

061 LII 3r
377

o037

okt LXI 4,0
000

000

076 MVI 4,074
074

35 OAL OT?
046

037

076 NVI 4,346
346

315 OAL OTP
046

oy?

016 NvVI 0,0
000

176 LP, MOV AN
315 0AL OT2
046

(314

201 ADD C
17 MOV O,A
043 N M
174 nov 4N
376 orl 026
026

302 Jut L?
022

(314

17 novY 4,0
315 CAL OT?
046

(314

303 SELP,JNP SKLP
3}

037

365 0TP, PUSH PSW
333 ¥F, IN 156

156

346 ANI 040
040

Jo2 Juz vt
047

oy

361 PO PSV
323 ouT 157
157

3 . am?

.1

Yorkepace)
Punotiens

Progi
Kosadiot
Dyadio:
Variadle:

Header:
Text:

~vage Pragelzetien

?uo«:_“.-vﬂ-wwnuwon

Noeder (1 ) Prog Mossdie ODysdio)

e
Add to addires

for sddress o

oxt

Result (377) Rightvar (377) Text

377) Leftvar (377) Rightvar (377) Text

er (M) (1) (m) Hﬂrv A-vu or

String of (4 of .yP T KL
nuseric eleasntes eof vester
Meme (377) (K00) e

(1)(n)" (#) .?:. (er)] 7 (3T (3TT)
line by te

sumber is linme

of N byte
Rezt ebjeat

If they meet, W3 FULL errer.

State isdiocat

Keturn address:

Stasked datal

X00 = 010 Pro

ors (377) (377) Returu adéress Stacked dats
PRNt Prograa ocalled freow ancother progres
PNR: Pregram wes used as a funotiea

REX: Return te executien mode

Expr o datas State iadloater

gram

011 Dyadio fumotien

012 Mon

adio fumotlen

004 Variable
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e P e e AN NN R o o e e e o o o e e e e ek Skl ke ke
A L-0 FOR EMPL/N.S. DOS INTERFRCE *
* STEVE WILLIAMS 8718777 BYPA
***$*$*m******ww*****v***m****ww**m*****wr***
*

IN AODITION 1O THIS RPFENBHTION TO ERIK M

* EMFL, SEVERAL FATCHES HAVE BEEN MADE TO T
* ITSELF. THESE ARE DQtUNtN!ED IN THE EMPL
*, SUFPLIED WITH YOUR COPY. THIS I/0 PRCKAGE
* FATCHES NENTLIONED CONSTITUTE THE STANDARD
* FALO ALTO EMRLANORTHISTAR CONFIGURATION,
* INTENDED FOR THE SOUE' USh'Ok THE CUSTOMER

QRG [ S@UH SLIVES-AT END QF EMFL.

EQU & i KLUDGE "FOR 5C

EQU i DUS INPUT LHHRRQI&R

EQ ;DOS OUTPUT CHARRCTER .

EQu D08 RESTRRT,

U

EGU .

EQU .

INPUT CHARACTER.

CAHLL OCHIN JGET A CHARACTER FROM DOS.
ORI oM JBET HIGH BIT.
RET JRETURN .

QUTPUT A CHAR

PUSH P3W JSAVE A
PUSH & iSAVE B
ANI  YFH iSTRIP TOP BIT
CPI  CR CHAR A CR% !
cz”  LreeD j YES:DO A LINEFEED FIRST. |
CPI  PFH FUSE TNIS AS A BACKSPRCE. |
JNZ  NUTBS ' TRANSLATE.
ML CHBS ‘ 5
MOV 8,A _JCHAR TO B ROR DOS.
CALL DCHOUT ;DO OUTPUT.
POP B JRESTORE REGS.
POP  PSW
RET JRETURN
MUT A, LF JBET A LINEFEED.
CALL .CHOUT JPRINT XT.
MUL f,CR TGET CR BRCK.
RET
* S
* | AT-SIGN ,CRLF. INSTEAD OF CLRSCR.
* .
CLRSCR MUL A, 40H JAT-SIGN.
CALL CHOUT | ;
MUL T ACR L L CRLE. o
JMP  CHOUT I GPRINT AND RETURN FROM rHER

* END




E n Q080 APL
Britton House
Roosevelt, N.J. 08555
{c) Copyright 1977 by Erik Mueller

8K E{FL is a micro APL for the Intel B080. The current
version f1t3 1o the first 5,632 bytes of memory. All the
special symbols and operators of APL have been adapted to
the ASCII character set.

The followiung description explains EMFL, Examples are
used to clarify all operations.

E'PL has two modes: The norwal Execution Mode in which
81l fostructions are executed iomediately, and the Defioition
Hode which peraits the user to enter functionms.

Wheo in Exscution Mode, the cowputer indents five apaces
and walts for laput.

Type an arithumetic expression and EMPL will respond with
the result.

2-6-3

=1

.ﬁloonmc.(mn responses are underlined.)

411 expressions ars evaluated by the right-to-left rule.

That 18, each operator takes as its right sarzument sverything

te¢ its right, Fer example, in the above problem, EiPL first

eviluaies €-3 wnich cquals 3, then 1t evaluates 2-3 wolch

equals -1,

The range is $32767-- double-byte integer arithmetic is used.
Variable nazes may be any Haum; of alphabetic charactsrs.

They are assigted values with the ":=" (typed as Coatrol I.)
SFZED:=2059
SP2ZD - 59

2000

way be specified to be a veotor of any length provided sufficient
veaory is avallable.

Li=5 -4 2 33

A
5. =% 2 33

A+l
6 -3 3 34

a3 [}
23 ~12 h 0
Lyailc Operator (such as "+",".","/" etc.) takes two srguments,
one on eltnher side of the opsrator; as onaﬂﬁ.ma with a Honadie
Operator such gs "I" (absolute value), or "?" (random), whioh
takes onoly oge ergument to its right.

Coustants may be suzeric or string veotors, Since the
internal representation of both 1s the sams, operations way be
performed between the two types. To print a vector as a string,
type "3" before it,

+='STRING'

22

Ope dimensional arrays are called vectors in IMPL. A variabkle

X
g1 _2h

8.1

A description of some of EMPL's unique operators follows:
"\" 18 used to creats & vactor of comsecutive integers between
! and the right argument.

\5

}:

gives the

ength of the right argument.
A'HELLO'

a\23

1\3”!

" returns the swaller of two numbers; """ returns the greater.

-1'2
=l
. 419" 256
v glves the rewmalnder whem the right argument is divided
by the left.
2.5
1 .
T, "¢="(Control Y),">",">="(Control N),"=", and “#" retumn
a t if the condition is true, otherwise they returz a O.
5¢4
Q

T 2 44\3

10 1 .

s chalns together two vectors.
HI:= 1 2 3 4
WNi=419 512
XX:=EI,¥WN

Ai="CATH
Bi='NATION'
$4,B

ATERATI
V2,10%4

18 2 »m
18 2 10%4
J2, 8.0

[ selects elements of the left argument at ths looatiouns
given by the right argusent.

Atz=2 17 -3 4

Al 1 2

17
»l»l«..dwaxmu.nu 16

!
|




"f%1" performs the Dyadic Scalar Operator f from right to lefs
oo all the eleusats of the right argument. Thus, it treats
+%\5 a8 12 1t were 142434445,
- To find the largest element in a vecter, type “SVECTOR.

|
)
-]
-
w
' 4
»
-
H
-
o
°
s
o
-
-
3
-
53
»
-
-

perate items, aud a
¢t the end will wsuppress CRL?.
used to oxecuts a string as if it had bees

To write a program (or function), the user must snter

EMPL's Defioition Hode. Type "&" followed by the new neme : typed in exscutien mode.

of the fuoctioo. ITRi="A1=5"5"
&PaS . £15TR

2 . | A

The coaputer mow pronpts with a ">" fndicating that it is i :
Defiaition Kode. |
Bditing is now like a BASIC editor: Type a live to insert it

in tho fuoction; type the line number ale to delete the i
line; type an 0ld line sver te repluce the old one. - |
Type "@" to 1ist the function; tyPe "§" to renumber by a speoified
apount,

For exanple, the user types in & pregraa te print the firss V

on the terwinal.

m n_,m- of Pascal's triangle. ) i Ai=5agr=5
10 Pi= .
320 =:PRINT*K>aaPia(0,P)+P,0 : mr... "$" is assigned a value, the value is pricted as s
215 PRINT: P . string on the tersinal.
35 10 - , A== T3S72N3’ ,
0 mmmMzm

&FAS . - is uced as an operend in eu expression, the computer
[10) E:i=1 first requests ioput from the terminal, “3" enables striog
{201 PRINT: P . R . ioput to be used. (The input 1s taken ss & literal,)
[30) =: PRINT#*N)=aPi1=(0,P)+P,0 . &TES? :
2 ’ © U0) "HAT IS YOUR NAMET";
ote that ":=" can bde usod inside any expression. {20} NAE3=$
“PRINT:" 18 wsed as & label ip line 20, Upon exiting Defimitien : ‘(30 “KI,";§NAMZ
Node, PAINT becom. variable whowe value 1s 20. ' [40] "INHUT AN EXPRESSION"
"=:® (Coatrol H) 1s & branch to the line glven by the expression wmou EXPR1=@
which follows it. Branch to a null vecter is ne bremeh (computer : + (60} "THE ANSWER IS";EXPR
proceecda to pext line), and branch to az undefined line is &
the eod of program. v ! TEST
The user mow types a “&" to leave Definitien Mode. v
wﬂ sexecute & program, type its nams. J '

iz :

PAS ¥ i )
1 !
T 1 ~ ! ﬂ User deflved monsdio or dyadic functions are possible.
e 1 Hore is an exsaple of a user deficed monadis function to take

3 3 1 i the facterisl of the right argument.
Ao 4 1 ' ' &P1cPACT VL
Tonditional brenches ars sceomplished by the fellewing: o [10) PizeS\YL

1€ the coenditien T33T is trus, tho computer will brsash %s LINE, 1. uevw be used as any ENPFL monadic eperster osn be used.

Othervise, the oomputer will preceed teo the mext lime.

=ILINE«\TEST ) _
|
|
i




)st
ASE(-1] *
PROG {20]) A

2210 F2E3

in error hzs occured in line 10 of ASK., Since the execution

of AS{ Lasn't been coupleted, the computer still has the

Teturn address saved. (Line 20 of PROG) Now whenever a =10
instruction be typed, execution will continue at line 20

of FROG.

The prosram With the "#" %o the right of 1t is the current suspended
program. All "=:" (branch) statements refer to this program.

Live -1 ipdicates that 1t 13 curreotly io execution wmode.

All progrems with "a" to the right of them are pending exeoution.
The program to return-to next 13 Always on the top of the 1ist.

It 18 a good idea to cleer the State indicator often to .
Prevent excess garbage from takiug up memory. The State Indicator
is autonatically clesared when entering Definitiom Mode, and

after ERROR 5097 (workspace full,)

Here are some sample functions to illustrate EMPL's use,

(1) Generate n prime ouabers:

&P:=PR END . e .
[1e] Piziemimt - ! - <
{20] TZ37: =:0#\BND{=aP N
=t ADD#\+%0=P, P1=T+2

13 17 19 23 29

(2

Compress a vector:

%ANS:=SLCT COMP VCTR
[10) IDX:=1,ANS:=\O
[20) BE: ANS:=ANS, (VCTR{IDX)#\SLCT[1DX
{30) =:BX#(IDA:=1DZ+1)¢=AVCTR

&

101 10 CONP\S

1.3 4
ort a group of numbers:

(This function uses COMP)
&ORD1=30RT UNS
{10} 0xD:=\O
20] LB: =:0#\&AUNS
] WHICH:=UNS='&UNS
(40] ORD:=0R&D,HICH COMP UNS
[50] UNS:=(&WHICH) COMP UNS
1603 =:1B
&
SORT =2 1 =1 0 2

=2 =t o 1 2 ) .

(3

W

When PACT 3 is typed, a function called FACT is searched for.
When 1t is found, VL is set equal to 3 and the function is
executed. Upon completion of the executiocn, the computer
uses the variable specified to the left of the assignment
operator "i=" as the result.
Here iz a user defined dyadic fumotion.

&R3:1=SZ RHO VTR
L0 RS:=\O :
{20) =:20%\(aRS:=RS, VTR)<SZ
{301 RS:=RS[\SZ

& P
This function is used to restructure the vector on the
n»mr«audg that it has the length indicated on the left.

RHO 5 2 3

(53 MWO 'ABCDERG'

ABQ
To reenter Definition mode of an old function, just type
its name,

&RHO
2

Parenthesds are used to override the norwal order of
evaluation.

(3-5)+7
2

The followlng commands may be used inside a program,
or iu Executinn Mode,

JCLEAR - Clear the workspace.

FuS =~ IList the races of all functions in the workspace.
VARS = List the names of ell variables in the workspace.
STOP  ~ Return to execution mode.

ERASE object ~ 3Srase the specified varlable or function.
SI - Display the State Indicator,

PUR - Clear the Stats Indicator,

JQUIT ~ Return to user's monitor

The State Indlcator is the stack of the return addresses of all
Prograns vhose execution is pending.

Suppose a program is written, PROG, which calls for the execution
of mnother obe, ASK:

*ASK

[i0] HI THERE
&
PROG

ASK(10JHI THEREB
EBRROR 2810

The computer priuts the program,{or funotion) and line in which
the cxrror occurcd.




(4) Reverse a vector:
&RV3I=REV VC
{10} vc[(1+ vo)-\avC
&
$REV'HI THERR'
EREAT_IY
(5) Raise the left argument %o the right argument.
{They must both be single numbers.)
&E1=BSE RAIS NUU
[10) EX1=*ZBSE#&4\NUM
&
2 RAIS 5
32

Coptrol B
Control C
Qontrol 7
Control H
Coutrol I
Control N

Gniret ¥

Clear Workspace

Display function names
Display varalble names
Clear State Indicator
Erase function or variabl
Clear screen

Display State indicator
Reoturn to exscution Mods
Return to wonitor

Backspace
Stop
Forward space

Cancel line

mHﬂsn messaces
iz String 1s too large to execute

885

Object already erased

Uoiinown oparand type in expression

Length of vectors coesn't match

Illezal Operation im roductlon

Variable n2t preseot in indexing

Length of index doesn't match length

of value to be assigaed

Index greater than length of varkkble

Unanown assignment operand type

Punctlion not found

vVariatle or functien not found

Backspace lecs than beginping of lire buffer
Forward specing greater thar end of line buffer
Input over 72 characters

Bad syntax in function definitlon

Illegal command in definition mode

Illegal redefinition of momadic functioo header
Illegal redefinition of dyadic functlon header
Workapaca full

Division by zero




ERNAL CODEK

- iV I

N) YOUR OUTPUT ROUTIEE SHOULD USFE A CONYERSION TAMLE
IO CORVERT TNE LISTED CNARACTER CUDE 1IN 3)
70 TEE CORRECT CODE FOR YOUR TERMINAL.

KOV TO CONVERT ENPL TO RUN OF AN APL TEAM[NA

1) SYORE 000 020 303
02y LLL
022 ann

NNNLLL IS TNE ADDRESS OF YOUR OUTPUT SUDROUTINE
AS DESCRIBED IN &) ON PAGE 2.2.
PEIS DISABLES THE CONYERSION O OUTPUT OF CONTROL X,

& M P L ERROR NESSAGES
w12 STRING IS TOO LARGE Y0 EXECUTE
88s OBJECT ALREADY ERASED
1082 UNXNOWN OFERAND. TYPE IN EXPRKSSIUN
1869 LENGTH OF VECTORS DOESN'T MATCHN
2200 ILLEGAL OPERATION IE REDUCTION
2895 YARLABLE NOT PKESENT IN INDEXING
2529 LENCTH OF INDEX DOESN'T NATCK LENUTH OF
YALUL TO BE ASSIGNED
254y INDEX GREATER THAN LENGTH OF VARIABLE
2628 UNXNOWN ASSICHNRENT OPERAND TYPE
2630 FPUNCTION NOT FOUND
2010 VARIABLE OR FUNCTION ROT FOUND
3503 BACKSPACE LESS THAN BEGIWNNING OF LINE BUFFER
s FORVARD SPACING GREATER THAN END OF LINE BUFFER
Ise2 THPUT OVER 72 CHARACIERS
3737 DAD SYNTAX IR PUNCTION DEFINITION '
3827 ILLEGAL COMMAND IR DEFINITION NODE
«058 TLLEGAL REDETIBITION OF NOWADIC FPUNCTION WLADER
~08) ILLEGAL REDEFINITION OF DYADIC HCTION WLADER
50497 VORKSPACE ruLL
5302 DIVISION BY ZERU

I. ¥, 4aN0 ¥ 0 =:, :s,

2) SPORE 000 175 220
001 352 224
008 025 222
00w 245 227
006 183 22a
010 318 226
010 330 223
012 087 222
018 211 227
018 253 227
015 123 227
016 338 220
020 300 220
021 343 226
021 3%n 223
021 3% 225
021 372 22%

THIS ADAPTS ENPL TO NEW INTERNAL CODES DETAILED

s,

ARD <=,

m ).

3) EmMPL ENPL rov [ 4 ({17 rou
AP L ASCII CODE TYIPE AP L ASCII coot frIPE
- - 337 - = - 27% -

! I 241 1 » (] 243 ]
~ . 246 & . ' 254

’ ? 71 2 ( t 33y |

' \ EETIN / . 224e CTRL
° . 336 A - s.- 211 CTAL
+ * 2353 * F ] ] 24 $

- - 285 - " . FY

- . 252 » « ) s 8

¢ / 51/ - - 210 CrRL
L : 226« CTHL « { 250 (

f - 223~ CTRL ) ) 251

I . 225+ CTRL 4] ¢ 300 @

<« < 274 < ] 1 222¢ CIAL
s = 231 crRL ' * 207

> > 276 > - - 227« CTAL
2 >e 216 CTRL v s 220« CTRL

-y

T




£ NP LN B®OBSO LANGUAGE SUMNARY

(Mote: EMPL can be run either in ASCII or the
APL character set.)

AP L ASC11 EMPL Catagory
Monadic Scalar Operators

_r Y Minus Y

iy Y The absolute value of Y

~-r (34 Not Y

ry Y Random from 1 to Y
Monadic Mixed Operators

%4 \Y Vector of consecutive integers
from 1 to Y

'3 AY The length of Y
Dyadic Scalar Operators

Xy XeY X plus Y; X or ¥

1-y x-Y X minus Y )

X=y x*Y X times Y; X and Y

Xy x/Y X divided by Y

inr x'Y Minimum of X and Y

amr X"y Maximum of X and Y

Ir X.y Remainder of X1y

X<y X<Y X less than Y

rsy X<aY X less than or equal to Y

Iy X>Y X greater than Y

Xer X>=y X greater than or egual to ¥

x=r XeY X equal to Y

1ay x4y X not equal to Y
Dyadic Mixed Operators

X,y X,Y Y catenated to X

Iy x(ry Elements of X at locations Y
Composite Operators

t/r ey The Ope.ation f performed from
right to left on all the elements
of ¥
Special Operators and characters

1.y X:=Y Assign Y to X

TR X Print X as a string

Trexi” *TEXT" brint literal text

€:1 0:x Execute a string

X - X Branch to X

ruxe Y(X) Indexed variable assignment

] ] Nuseric laput/Output

a ] String Input/Output

treacre ‘TEXT' String vector

[P 8] x) Expression in parenthescs

< - Constant negation

EMPL Catpgory
Definition Mode wmands

List functiom
Renumber
Return to execution mods

Punction Definitfions

Niladic functioa; no result
Monadic functios with resuit
Dyadic function with result

Commands

Clear Workspace

Display function names
Display variable names
Clear State indicator

Ersse function or variable
Clear Screen

Display State Indicator
Return to executioa mode
Return to uwser's monitor

AP 13 ASCII

anr en

L tn

v é

v of

Ry B &r:=f b
YRe4 P B bzi=a f D
IJCLEAR JCLEAR
yFHS )FNS

) vARS )VARS
YPUR )PUR

JER O JER ob
)sca yscu

)sr )s1

ysror ystop
Qurr lQurr
Special Control characters
Control B  Backspace
Control C Stop
Control P Porward space
Control M e:, -«
Control I :=,«
Control M »=,2
Control P ¥
Control 8

Comntrol T /

Control U |

Control Vv , |

Control W ~
Coatrol X Cancel line
Control Y «s,s
Control R 8

EMPL Range = $3276?




Sample dialog in EMPL running APL character set:
' ENPL 1.0
COEBECTED SAMELE EWACIIQNS LN AL CUAKACTE SbT AN e
(1) GNERA.E N PRINE NUNBEKS: LI
9PPR END grate12s
(i) Porepes BCDEPGNIJXLMROPQRSTUVNIYS
(2] TEST:<0n \ENDSHP YRV-REY VO
(3) ADD:+ADD*\+/0sP|ToTe2 210 AV=¥CLL2+p¥C)-rp¥C
(v Per.? >0
o) eresy VRV<REY ¥C
M . 1103 RY<¥CL(14p¥C)-1p¥C
PR 10
2 03 s 1 11 17 19 23 29 >y
(2) COMPRESS A YECTO 5 REV VPESTING ¢
VANS-SLCT CONP VCTR carrssr
(1) IDX+1,485+10 svc
(21 BK:ANS+ANS, (VCTR{IDX)«\SLCP(LDX TESTING
(3) ~8Kx(IDX-IDXv1)SpVCTR st
v REVIT1) =
10110 CONP 1S 2025 FREE
13 VPASCAL
(3) SOKT A GROUP OF NUNBERS: >Pe1
(THIS FUNCTION USES CONP)
YORD+SORT UNS rROR 3027
(1] ORD+10 >10 Pei
(21 LBis0x\~pUNS 520 <PRINT=N2pP+(0,P)+P,0
(31 WHICHYUNS=L/UNS >15 PRINT:P
U} ORDYOAD WHICH CONP UNS >81¢
L) UNSe(~WAICH) COMP UNS »0
[6) ~LB vPascaL
v (10} Py
_ SOR? T21 T1 02 (20} PRIRT:P
PSR 53 (30) +PRINT=N2gP+(0,P)+P,0
RT 150
ohT e
(v) KeVERSE A VECTOR; nes
VAVSREV vC PASCAL
(11 AVeVCI(140¥C) -1p¥C 1
v
SREV'NI THERE' ” w 1
EREHT TH 1 3 3 1
, mmxo_un . 1 “ 6 v 1
US) KAiCE THE LEFT ARGUNENT TO THE MIGHT :::3. ! :.“M IR
(THEY NUST BOTH BE SINGLE WUMBERS.) KLV PASCAL;
f i
VEX+DSE RAIS NUM TEST+13000
(17 EXen/BSEx— UM
v
ENROR 5097
. 2 RAIS s resT

! ENNOR 2810




¥isc 2azis

NOTE THAT THERE MUST BE A& SPACK BETWELN A *-' AND
A4 NUNBER WHEN THE MIRUS SIGN IS BEING USED A5 A DYADIC
OPEKATOR AND #OT A COMSTANY NEGATOR. THE SPACE IS mOTr
NECESSARY TP A NuNBEA 18 1O TUR LEFY OF TRE NINUS SIGH.
A:=S
a-3
ERROR 269%0
A- 3

0
a-5
°
$-S
°
2) WHEN CONTROL I (CANCEL LINE) IS TYPED, TNE CUNPUTER
PRESENTLY CLEARS TRE SCREEN, THE USER NIGHT WISN 10
CHANGE THIS TO FRINT *\' TNEN 'CR® FOR -4 PRINTING
TERNINAL.
A CHANGE NAY B8 NADE IN LOCATIONS 015 232 TO 015 237.
EXAMPLE: 0315 232 076 LI.Q 4.'\"
233 3% -,
238 327 AST our
235 361 RST CALP
238 0o - wuP
237 600 NOF
I? THE USER NEEDS 70 USE 000 070 POR INTERRUPT PURPOSES,
THIS MAY BE DONE.
4) INSERT A JNP TO USKR'S INTERRUPT SERVICE NOUTINE,
0060 070 303
071 yaX
072 11X
B) USE LOCATION 023 3136 AS 4 NON-INILIALIZATION ENTRY
POINT £0 ENPL.
“) THE FIRST K BLOCK OF ENPL NAY BE IN PROTECTED MENORY.
$) IF YOUu WISH PO CHANGK THY CNARACTERS ECHOED 0N CONTROL
& AND I, STORE TNE KN CNARACTER TO ECNO AS SNOWN BELOW:
015 031 XIXY CHARACTER TO ICNO ON CTRL M (x:)
632 000
633 - 000
02 000
015 OuS * XXX [ CHARACTER TO ECHO ON CTRL I (:=)
Oo46. 000
082 Q00
050 0do
€) 10 :\m.-pw PAL ECNOKD- CHARACTER ON BACKSPA

\CTRL 8,

V) ENPL CNECKS DURING ALL OPESATIONS POR AVAILANLE
SPACE 1¥ NENORY. SHE FUNCTIONS AND VARIABLES ARE
VORKING THEIR VAL UP 18 NENORT VRILE TNE STATE 180[CATOR
(ST4CK) WOMS ITS VAY DOWN. T8E CONPUTER PRESENTLY PRINSS
AN ERROR MESSAGE [F PEE TVWO ARE CLOSER THAN 2%e BITES.
TRE VSER MAY SXPERINENT VIPH SNMALLER YALVES (vROWeN 1P [ 14
2L RIZkY.)
SECIDE WON CLOSE TOU WANT 1O CNANGE 1T TO, PEEN BRGATE s
PIGURE (CONPLENENT AND ADD 3) AND PUT IT IN NENORT
023 322 s
323

CONTROL CHARACTERS:

CTRL 4: SOFTWARE TRANSLATED ON I

CTRL B:  dACKSPACE

CTRL C: S$TOP SXECUTION

CTRL D:  SOFTWARE TRANSLATED OF INPUT T0 '/' (231)s

CTRL F: USED TO GO PORWARD IN TAR LINE BUPPER VITEOUT

YRITING OVER OLD DATA.
CTRL G: SOFTWARE TRABSLATED ON INPUT TO *\' (33%)e
CIRL &: TNE INTERNAL CODE FOR AN INPL OPERATOR.
TRANSLATED ONLY OR OUTPUT 10 ‘=t

CTRL I: TRARSLATED 0 OUTPUT TO

CTRL K: SOFTVARE TRANSLATED ON INPUT 70 ‘(' (333)e

CTRL L: SOFTVARE TRANSLATED ON INPUT 0 ')t (338)e

CTRL ¥: TRAUSLATED ON OUTPUT 1O ‘»>at

CTRL P: TRANSLATED BY USER ROUTINE 70

CTRL R: PRANSLATED BT USER ROUTING TO

CTRL S: TRANSLATED BY USER ROUTINE TO

CIRL 1 TRANSLATED DY USER ROUTISE TO

CTRL U: TRANSLATED BY USER ROUTINE PO
T CTRLV:  PRANSLATED  NY' USEX ROUTINE YO

CPRL ¥: PRANSLATED BY USER ROUTINE TO

CTRL K: CANCEL ENTIRE L1NE

CTRL Y: TRANSLATED ON OUTPYT 10 '«st

Ur £0 ' (337)

o PROVIDED POR KEYBOARDS TWAT DON'T NAVE PHIS cuanacren.
o NGV IBTERNAL CODE FOR AN ENPL OPERATOR WNEN RUNNING
VITN THE APL CHARACTER SET.

) E NP L\ 808 VEASION 3.0 RESIDES IN TUX ﬁh.h*
watuu SITES OF wgwORY.
10) AOPY THAT PAR a...a SINTAX FOR INDEXED ~>h~s-:
ASSIGENERT I5°'YECTOR(EBLENENTS): =KIPR' HOT* YECTOR(ELRNRNTS ) -nu\-.
A3 SCATED 1N BBE. 20 -IWCATNRNP A SINGLE SiEngar OF a Vg;..
w&lh recron u:‘.*:-o‘hﬁg (€271} LN

o




+EoT RN e N

LA RN

HRLACHUTOWORMEE R UMM ONNE QD RE

o

B{COS ADAPTED ASCII CHARACTER SET 5/77A
Pripting:

300 [ 333
301 N uuw
302 p] 33
303 A 336
304 337
305 B 260
¥
2 2
310 3 263
31 4 264
312 5 265
33 6 266
314 7 267
315 8 27
w_w 9 2m
1
320 or 215
ww_ 1t 212
22
323
wmm special
2 furtctions:
326 85C 233 esc to EMOOS
327 CA¥ 230 cancel line
330 uo 202 baccspace
30 C. 203 stop .
332 B, 205 halt puint
wum F~ 206 forward
242
WNN oursor
function
245 FT o5 nmwsn
246 Q¢ 221 down
247 R, 222 left
250 35 223 hooe
251 T, 224 erase endefline
252 U; 225 up
www V® 226 erase endoffile
255
255
257
272
273
274
275
276

translate

»nm »m.m*m_

Q
o
3
2
bl N |

- Xy] HTX/DTCINAL/0TTAL/STHARY CONYIRIION TABLR
¥ [20037001 201076551 3109 10T 0110 111 1699°1C3% 1910
X 0 1 2 3 4 5 7 8 9 A
C{000 CJ1 002 09, 225 €07 008 009 . 019
Q02 &ny 902 038 807910031 ! 012
0031 616 917 918 921 323 0k 025 026
11020 021 922 023 02k _ozs 227030 031 032
OCI0y 332 >33 ¢35 035 036 037 037 0L 04l 042
obo oWl 042 J43 b 0bS C47_050_ 951 o0s2
wu.f, 9937035 050 951 052 053
052 263 964 85
S¢A 067 068 08%
122 103 106 195
282 033 054 085
122123 126 125
C119[076 097 €33 059 100, 101’
6 |1s0 i 142 163 3kal 145
Ol11{112 112 114 115 116! 117
163152 162 163 164 145
Youo{128 123 130 131 172 133
20020t 202 203 234 23%
1100114h 103 155 Ta7  1bi  149F
19 1220 221 g2z 22) 224 225
P1CX0§16% 151 142 163 154 16§ 173 .
‘A l240 201 zha 243 2uh 245 28%_2
TP 177 178 256 1251 181: Ws 1 :
B 1260 261 252 26) 26L. 2%5 275 274 2
LI001192° 153 TN T195 1961 107 198 199 200 201 202 203 204 235 236 3a7
) 20?2 319 2172 3 3Ns N5 M4 T
et 215216217 218 219 233 221 227 2z
D 327 330 33332 P W 5 K
T115] 231 232 213 234 235 235 257 28 135
E JH0_JW1 3n2 M3 b4 S M6 W7 350 351 352 353 3sb 35 38E 257
T2 7201 2h2 263 244 265 240 247 2L8 249 250 251 252 253 25 255
F 260 ) 362 63 4 K5 & %7 370 I 37293 37k N5_N6_3707

[

a0

e oo

Czal
Jeclral
Cetal
Zegtaal
Jetal
Secizal
Cetal
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Rt AN ESE R TELTE

1) Enter the fellowing ehesksum loeder imts memery.
(411 leoations are split sotal,) lnplenaniing PIFh 28 xevr systen
03T 321 061 1xI sr
322 320
323 (1314 g
324 016 MOV 0,0 1) 8tere the addrees of the first byte available for
325 000 N the werkspace.
326 o716 NVI 4,020 1 025 260 LLL Mr... byte of address) — PP @B
327 020 N 025 261 NRH (High byte of address)—@ s 2
3% 323 our 156 025 244 LLL — #P 0O
334 156 025 245 WN-—@ S5 2
332 (23] LII R, 0 (8i1sce DMPL resides froe 000000 te 025377, the first
333 000 available byte weulé sermally be 026000 unless the
33k 000 user vishes to put I/0 er ether sudroutines right
33 315 LOOP OAL INTP? after WMPL.)
B on )
2) 8tore the address of the first dyte availabls for
340 373 | 4 the workspece ¢ 2. 7
3a1 167 MOV M,4 000 105 LLL ~~ ©®8L
342 201 ADD O 000 106 HHH —— @ T2
343 17 MOV 0,4 (This would neruslly be 026002.)
344 o»»u INX H
345 17 MOV A H 3) Stere the address of the last byte availadle for th
346 376 CPI 026 ! workspace. " or the
347 026 000 001 LLL~— 377
350 302 JNZ LOOP 000 002 HHM — (37
Ww._u. www 002 335 _,S.cluu.w
353 315 oaL INTP 002 336 HiM— |
354 366 016 276 LLL—377
umw 037 016 277 MHHH-— 37
35 a7 cMr 0 ~377
37 2 osm JNz Csm 02 1y ME sy
3 357
361 037 023 331 LLL—377
3602 363 M 023 332 HHH— 137
363 303 GOOD JNP GOOD {In en BK system, this would be 037 377 if I/0 subroutinss
364 363 are right after IMPL or in & moniter scsewhsre else in
365 037 wemery.)
366 333 INTP IN 156
367 156 4) Store the address of your INPUT subroutinse.
370 6 ANI 020 000 011 LLL— @6
3T 0oz0 000 012 HHH—@2 6
3r2 302 JHZ INTP Your INPUT subroutine should get a character fros the terwinmal
373 366 and put it 1m the Acoumulater (A). Bit 7 should be !,
374 037 The character should not echoed, a8 EMPL will use your
375 333 I 157 QUTPUT subroutine te echo it later.
376 157 | No reglsters other than A may be changed.
37 3N RET INPUT rasides ot 9260Ja.
2) lut tape inte ceemette recorder. ; 5) Store your data iaput from keyboard port cuaber.
3) krumine 037 321; Run ; This 18 used te cheok for Comtrel O. (Pregrem laterrupt)
A4) Siurt tape 012 30 xxx— &1
mw wW.on the INTE LED gees on, EMPL 1s being read into meamory.
6) ¥rnen the address lights chaage te 037 367 asd the INTS LkD
kco8 out, the reed is cosplete. If the address lights

1.atead indicate 037 577 with the INTE LED still on, there
hus deen & checksus error and the usor must try again,




6)

7)

8)

9)

10)

Stere the address of your OUTPUT subroutine.

015 072 LLL ~—~ ©#66

015 073 HHH— #26
Your OUTPUT subroutine should print the character
in 4 op yeur tereimel. Bit 7 ia I, No registers
including & may be ohanged.
¥heun a OR C.mm 19 output, your subroutine should
al9o output a LP (1f necessary oo your terainal.)
Remweaber that 10 this ocase, & OR sust be left io
4 upen exiting the subroutine.
O UTPUT resides at F2600¢
Store the sddress of your subroutine to clear the
-2.-no :un mnw.:ouﬂ.c.v

014 33 — PYSs -

Ole 334 HiH —gae CRLF insfead
If yeu have ne such subreutins,
store 014 333 060.

33 000

3te the charscter which will cuuse your terminal
to bacxwpace (or the character that you wish to be
echoed whes Centrel B is typed.)
This would be & Oureer Left or a CHT terwioal.

015 260 xxx ~— 377
377 Yransiated +o M0 on outpdt.
Sture the chursoter which will ceuse your terwminal
to forwnrd space without changing the character on
the screen. (This will be echoed when a Control P
1e typed.)
This would de a Cursor Right on & CRT terwinal, or
simply & space (240) en a prigtivg terwinal.

015 302 xxx —~— #Y# awv’enw

Store the sddrese of your mesiter or cpersting syastems.
(Used for the )QUIT comssnd )

025 263 LLL ~— o¥e®

025 264 Wi — @@

11) Muke & mew tape of BNFL for future use.

MPL 18 vew reedy te run!

2)

3)

4)

238 P9 ¥ EALL

Te euter DMPL and oreste a clesr werkspese,
s¥art exsoutioen st S84 #id.

To exit BMPL, type )QUIT,
?s re-cuter BMPL leaving the workspace intaet,
start execution at SEJETS.

Te save & workspacs en tspet

a) Type JQUIT. (Quit must be used to exit ENPL,
as it stores essential deta is werkspace for

tuplog. )
b) Dump memory onto tape starting at the loocatioe
at 25 26§ (L) 925 261 ~_:. and stopping

at the looatien at 923 g27 (L) g23 ¢3¢ (4).

To lo & werkspace from tape:
a) Load workspace back 13 memery froa tape.
b) Start executies at SASEY .

Note: If the werkspace is being leaded inte a different
part of semury than it wes erigisally ip, fellow
the follewing dircetious.

a) Load workspace ck into memory frew tape.

b) Stere.the nev end of tape addTess at the lecatien

st #25 266 (L) @25 26) (H).

o) Start ezesutien at FEpfTs.




Here i

ENPL TA23 MALEER

the progran I ueed to sake te IMPL tapes

061
377
(314
[
000
000
o716
o746

046

L2,

LI1 8r
1XI K,0

XVI 4,074
oAL OTP

MYI 4,346
cAL oT?

XvI 0,0

MOV AN
OAL 012

ADD ©
ROV 0,4
INE M

nov 4,M
or1 026

Juz L?

NOY A,C
CAL oT?

SELP, JUP SELP

oTP, PUSH PSV

Ve,

b¢ ] 156
ANI 040
Jug wr
POP PV
our 157
ast

!
l

Woskspacei
Pumetient

Progi
Nomadies
Dysdio:
Veriadle:

Header:
Text:

~page Qrsolgzetlen

Punetions Varladles

Neader (1) (h) (Prog MNonadie Lyedio)
e
Add to add of N byte
for address of cext sbject

Text

u"usup (377) Rightvar (377) Text

Reoult (377) Leftver (377) Ughtvar (377) Texs

Header (#) (1) (n) [(1) ()]

String of (¥ ot slement HL

nuasric  elessutes of veoter

oo T Tiee (er))™¢smmism)
e (or

o °

1lirne byt

ousber in linme

If they weet, W3 FULL error.

State isdicat

Retura address:

Stasked datay

or: (377) (377) Return addéress Stacked dats
PRN: Pregram oalled fres snother progras
PNR: Pregram was used as
REX: Return te execution
Expressien dats State ludicater

K00 = 010 Program
011 Dysdio funoctien

012 Mon

adio fusotien

004 Variable




HE EMPL
g
MANLIRL
[X-¥:12]

. HND THE

HND HRE
1 G
s WE

1o
s
PE
o0
1o
(EOF FE PE
1611 c& 16
1614 3E 0%
1818 47
1E1V CD WO
I€1H Ci
18I F
1610 C9
1E10 3E @A
181E CO o8
[2EE 3E QO
1684 CW
ey
1
‘
&

SUPFLY .

20

1&
[

e e o o 3 B e o N o e ol o W OO e e e e e K KW o o
I 0 FOR EMPLAN.S. DOS INTERFACE *
STEVE WILLLIAMS BESPT BYPA *

e e e e ek e e Ao e e e e e e b e ek e

IN ADDITION TO THIS RPFPENBHTLION TO ERIK |

EMFL, SEVERAL FRTCHES HAVE BEEN MALE TO

TTSELE. THESE ARE uq&UM£~Tgn IN THE EMPL
SURPLIED WITH YOUR COFY. THIS I 0 PRCKAGI
PRTCHES MENTIONED astrzrur& THE STANDARI
PALO ALTO EHFL/NORTHngHR CONEXGURATION,

»*

»*
*
*
.
-
*
»
*

INTENDED FOR THE SOI&NUSE‘OF THE CUSTOME]

ORG  1800H JLIVES-AT END OF EMFL.
EQU & ;i KLUDGE FOR $CS.

&t i DOUS INPUT CHHRHQILR
;DOS OUTPUT CHARACTER .
J005 RESTRRT.

INPUT CHRARACTER.

R CHARACTER FROM DOS.
H16H B8IT.

CHLL OCHIN ,u"
ORI goM
RET JR&TU

QUTPUT # CHAR

FUSH PsW iSAVE A
PUSH & iSAVE B
ANI  7FH iSTRIP TOP BIT
CPL  CR JCHAR A CRY
€2 LFEED i YES:DO A LINEFEED FIRST,
CPL  PFH JUSE TNIS A% A BACKSPACE.
! INZ  NOTES ' [ TRANSLATE
S MVI "ﬁ,ss :
NdTES MOV ) JCHAR TO B nun pos.
;Y CALL ocwour J00 QUTPUT.
! POP B i RESTORE REGS.
A FOP  PSW :
RET JRETURN
LREED MVI A LF JBET A LINEFEED.
C CALL CHOUT iPRINT XT.
MUY A, CR JGET CR BACK,
RET .
* R ed
* AT=SYGN ,CRLF. INSTEAD OF CLRSCR.
*
CLRECR MU A, 40H _v;ﬁr—sIGN.
CALL cuourﬁ :
MUL  AGR T CRLF a
JMP CHOUT T PRINT AND RETURN FROM THER
¥ END




an_§080 APL

Brittoo House
Roosevelt, N.J. 08555
(c) Copyright 1977 by Erik Mueller

8K BMFL 1s a2 micro AFL for the Intel 8080. The current
version £its in the first 5,632 bytes of memory. All the
vecial symbols and operators of APL have been adapted to
the ASCII character set.

The following description explains EMFL, Examples are
used to clarify all operations.

E'PL has two modes: The normal Execution Mode in which
all instructious are executed immediately, and the Definition
Mode which peruits the user to enter functloms.

Whep in Exacution Mode, the computer indeunts five apacas
and waits for input.

Type an arithometic expression and EMPL will respond with
the nnumz.

2-6-3

=1
{Coxzputer responses ere underlined.)
211 expressions are evaluated by the right-to-left rule,
That 1s, each operator tokes as its right arzusent everything
tc its right. Fer exexple, in the above problem, E{PL first
evaluaies €-3 wnich cquals 3, then it evaluates 2-3 which
equals -1,
The range is 232767-~ double-byte integer arithmetic is used.
Veriable names may be any wwuanw of alphabetic charactsrs.
They are assigted velues with the "i=" (typed as Control I.)
SPZED:1=2059
SPEZD - 59

200¢

One dimeusional srrays are called vectors in EMPL. A variable
may be speciflied to be a vector of any length provided sufficlent
mezory is available.

A= 5 -4 2 33

A
5.-% 2 33

A+
6 -3 3 34

2] o]

22 =2 & 0

A Lyziic Operator (such es "+",".","/" eto,) takes two arguments,
one on elther side of the operatoer; as compared with a Monadie
Operator such as "!" (absolute value), or "?" (random), which
takes only oue ergument to its right.

Coustanis may be sumeric or string vectors. Since the
internal representation of both is the same, operations way be
performed between the two types. To print a vector ss a striog,
type "3" before it.

X3='STRING'

X
WA N7

i
i

3z

STRING
X+t

I0sy08

& description of some vf EMPL's unique operators follows:
"\" 18 used to create & vsctor of consecutive iutegers between
1 and the right argument.

\5

1 2 3 & 5
‘A" glves the length of the right argument,

A'HELLO®
aN23

2
.

nnn_“n.uu the sualler of two numbers; ""™ returns the greater.
-1'2

=1 .

. 4 19"3 256

v glves the rewainder when the right argument is divided

by the left.
2.5

1 .
e, "¢="(Control Y),">","="(Control N),"=", and "#" return
a 1 41f the condition is true, otherwise they return a O.
=<4
2
\ .Jn a3 -
-.- chains together two vectors.
HI:= 1 23 4
WNi=419 512
XX:=EI, WK
XX

4 419
7= CATS
Bi='NATION'
34,8

QATENATICN
1 2s 10%4

FI»IWm

18 2 104
Falle
[ selects elements of the left argument at the locatious
Eiven by the right argument.

A1=2 17 =3 4

Al 1 2

!
wuuw.d..munzmm.c w6




"f%" perforss the Dyadic Scalar Operator f from right to left
on all the eleteats of the right argusent. Thue, it treats
+8\5 a3 1f 1t wers 142434845,

- To find the largest slement i s vecter, type “SVECTOR.

To write a program {oxr ?uon»oi..av- user must snter
EMPL's Deficition Mode. Typs "&" followed by the new neme
of the fuoction.

&PaS
2

The coapuler mow prompts with a ">" ivdicating that 1% is 4ip
Definition Kode.

Editing i now like & BASIC editor: Type s lipe to imsert it
in tho function; type the line number aloue to delete the
live; type an old 1ine over te replace the old one. :
Type Q" to list the function; type "§" to renumber by s specified
apount.

For exanple, the user types inm & progras te print the firss

.w. rews of Pascal's triangle.

210 Pi=) .

220 =:PRINT*D)=aPia(0,P)+P,0

315 PRINT: P

23 10

2 &FAS

{10) E:zi
€201 PRIKT: P .
wvﬁ =: PRINT®*N¥)=aPi=(0,P)+P,0

Lote that ":=" can bde usod inside any expression.

“PRINT:" 18 wsed a ladel in line 20, Upon exiting Defimition
Hode, PRINT becomes a variable whowe valus is 20,

“=:® (Control H) is a branch to the line given by the expressioen
which follews 1t. Branch to a null vecter is ns bremeh (cemputer
Proceeds to unext lins), and branch to an undefined lime is

the eod of program.

The user mow types = "&" to leave Definitico Node.

wo» sXecute a progras, type its name.

T M=
PAS

e

1
12 1

1

A o0 4 1
Tonditional branches are acoomplished by the fellewing:
=1LINE\TEST
If the cenditien TEST is trus, the computer will bremeh te LINS.
Othervise, the computer will preceed to the wext lime.

Strings inside doudle quotss may be used to priunt
comsents,

ot
=2

Nete thas semicelons ars used te seporate items, and a
semioelon at the end will suppress CRLY.
"%1" 13 used to sxecute a string as if it bad bees
typed 1n exscution mods.
: STRi="As=5M5"
£15TR
A

on the teruinal.
A1=54¢x=5 .
" is assigned a value, the value is printed as a

striag on the termical.
At=ji='TISTING' .

mmamzm

is used as an opersud in eu expression, the computer

f1rst requests 1nput frowx the terminal., "3" enables string

ieput to be used. (The input is taken as a literal.)
&TES?

(10] "WHAT IS YOUR NAMET";

£30] “EI,*: brans .
A0l "IKUT AN EXPRESSION

503 EXPR1
60} "THE %unl IS*;EXFR

TEST
JO!

User defined wouadic er dyadie functions are possible.
Here is an exsuple of a user defiuved wonadio function to take
the facterial of the rigbt argument.
&Fi1=PACT VI
[10) PizeSATL
-_Snn may wow be used as say ENPFL wonadic. operator osn be used.
raoe

3
{1




4n error has occured in line 10 of ASK. Since the execution

of AS{ hasn't been completed, the computer still has the

returs address saved. (Line 20 of PROG) Now whenever a =:0
instruction be typed, execution will coontinue at line 20

of FROG.

The program with the "#" to the right of 1t is the current suspended
program. A1l "=;" {branch) statements refer to thls program.

Line -1 ipdicates that 1t 1s ourrently 4p execution mode.

411 programs with "A" to the right of them are pending executien.
The program to return<to next is Always on the top of the 1ist,

It 18 e good 1dea to cleer the State indicator oftem to .
prevent excess garbage from takiug up wemory. The State Indicator
1s autonatically cleared when entering Definition Mode,. and

after ERROR 5097 {workspace full,)

Here are some sample functions to illustrate EMPL's use.
(1) Generate n prime numbers:

&P:=PR END . -
{10} Pi=temi=t e '
[20] TI3T7: =:0"\ENDK=aAP
(30} ADD: =:ADD*\+%0=P,T1=T42
£40] P:=P,?
{501 =:TEST
&
PR 10
2.3.5 7 11 13 7 19 23 29
T+ PR 3
3.4 6

(2) Compress a vector:

&ANS:=SLCT COMP VCTR
IDK:=1,ANS:=\0

BE: ANS:=ANS,({ VCTR[IDX)*\SLCT[IDX
(301 =:BX#(IDX:=1DZ+1)¢=AVCTR

&
__.o 110 COMP\S
1 3
(3) Sort a group of numberst
(This function uses COMP)
&ORD:=30RT UNS
10] 0aDi=\0
20] L3: =30#\&AUNS
Q] WHICH:=UnS='%UNS
ORD:=0RD, {HICH COMP UNS
_H.NS UNS:=(&WHICH) COMP UNS
0} =¢

&
50T -2t -t 0 2
=2 _-1_0 1 2

When PACT 3 is typed, a function called PACT 1s searched for.
When 1t 1s found, VL is set equal to 3 and the function is
executed. Upon completion of the execution, the computer
uses the variable specified to the left of the assigument
operator ":=" as the result.
Here 15 a user defined dyadic funotiom.

&RS:=SZ RHO VTR
M_OU R8:=\0 |
20] =:20%\(a RS:=RS, VTR)<SZ
{301 RS:=RS[\SZ

&

This function is used to restructure the vector on the
right zuch that it has the length indicated on the left.
4 RHO 52 3

(33 mmo ' ABCDERG'

%wn

o reenter Definition mode of an old function, Just type
its nanme.

N &RHO

- Parenthesds are used to override the normal order of
evaluation.

(3-5)47
2

The following commands may bs used inside a program,
or in Executinn Hode,

JCLEAR - Clear the workspace.

FNS = List the razes of all functions in the workspace.
VARS - List the names of all variables in the workspace,
STOP - Return to execution mode.

ERASE object =~ Erase the specified variable or function,
51 = Display the State Indicator,

PUR - Clear the State Indicator.

JQUIT - Return to user's monitor

The State Indicator is the stack of the returu addresses of all
Prograns vhose execution is pending.
Suppose a program is writtew, PROG,
of another one, ASK:

which calls for the execution

*ASK
fial nH THERE
PROG

ASK(10)JHI THERE
ERROR 2810

The computer prints the program,{or ‘function) and line in which
the error occurcd.

8.5




(4) Reverse a vector:
&RVi=REV VC
{10} ve[(t+ Ve)=\avC
&

$REV'HI THERB'
ERERT I
(5) Raise the left argument %to the right argument.
(They must both be single numbers.)
&Es=BSE RAIS XUU
[10) EXi=#*Z3SE*&%L\NUM
&
2 RAIS 5
22

Clear Workspace

Msyplay function pames
Display varalble names
Clear State Indicator
Erase function cor veriable-
Clear screen

Display State indicator
Return to execution Mods
Return to sonitor

Control characters

Coatruvl B Backspace
Control C Stop
QGontrol F Forward space
Control H =i
Coutrol I s=
Control N o=
mwumm“w M Aow«.omw 1live

e messaces

1e String is too large to execute
885 Object already erased
1082 Unkinown operand type in expression
1469 Length of vectors doesn't match
22686 Illezal Operation im reductlon
2495 Variable nct present in indexicg
2529 Length of index doesn't match length

of value to be assigued

2539 Index greater than length of varkable
2628 Unkuown assignment operand type
2690 Punetion not found
2810 Variable or function net found
3503 Backspace less than beginning of line buffer
3521 Forward spacing greater thar end of line buffer
3542 Input over 72 characters

3731 Bad syntax in function definition
3827 Illegal command in definition wmode
4058 Iilegal redefinition of momadic funciion header
4083 Illegal redetinition of dyadlc function header
5097 Workspace full

5302 Division by zero




&2

* NEW INTERNAL COPE

N) YOUR OUTPYUT ROUTINE SHOULDP USE A CONVERSION TABLE
TO COMYERY THR LISTED CHARACTER CODE IN 3)
TO TEAE CORRECT CODE FOR JYOUR TERMINAL.

ERROR MESSAGES

STRING IS TOO LARGE TO EXECUTE

OBJECT ALREADY ERASED

UNKNOWN OPERAND. TYPE IN EXPRESSION

LENGTH OF YECTORS DOESN'T NATCHN

ILLEGAL OPERATION IN REDUCTION

VARIABLE NOT PRESENT IN INDEXING

LENGTH OF INDEX DOESK'T NATCH LENGTH OF

VALUE TO BE ASSIGNED

INDEX GREATER THAN LENGTH OF VARIABLE

UNKNOWE ASSIGENEMT OPERAND TYPF

FUNCTION NOT FOUND

VARIABLE OR FUNCTION NOT FOUND

BACKSPACE LESS TNAR BEGIBNING OF LINE BUFFER
FORVARD SPACING GREATER THAN END OF LINE BUFFER
INPUT OVER 12 CNARACIERS

BAD SYNTAX IN PUNCTION DEFINITION

ILLEGAL CONMAND IN DEFINITION NODE

ILLEGAL REDEFIBITION OF NONADIC FPUNRCTION HKADER
ILLEGAL REDEFZINITION OF DYADIC PUNCTION UEADER
WORKSPACE PULL

BIVISION BY SERV

NOW TO CONVERT ENPL TO RUN ON AN APL TERNINAL

1) STORE o000

020 303
023 LiL
022 WNN

NNELLL IS THE ADDRESS OF YOUR OUTPUT SUBROUTINE
AS PESCRIBED IN ©) ON PACK 2.2.
PAIS DISABLES THE CONVERSION ON OUTPUY OF CONTROL X

I, 8, a0D Y

2) STORE 000
001
00N
008
006
e10
010
012
o1s
o1
015
016
020
021
021
021
021

THIS ADAPTS

i 3).
3) EnPL nr
APL ASC.
n
~ 1)
? ?
v \
4 -
+ *
.
/

MY R A e s

ro x:, s,
175 220
352 22s
028 222
285 227
183 220
31s 226
330 223
057 222
211 227
253 227
123 227
338 220
300 220
383 226
Jus 223
385 225
372 22«

ENPL TO NEBW INTERNAL CODES DETAILED

L

11 CODE
337
241
246
277
EELY
336
2523
25%
252
257
226e
223e
225
27

- 23
276

- 216

>s,

rov
TYPE

4> N e

CTRL
CTRL
CTRL
CTRL

>
CTRL

ARD <=,

T v <

Y

Pl nPL
APL ASCII
. -

- (]

. .

( L
/ L}

- .-
4 $
. ]
- -
4 (
) )
a L]
.} $
} '
v 19

coox
275
2%3
254
333
2242
211
k11
282
288
210
250
251
300
222e
287
227
220e

rov

~




t MNP L\B8OSBO LANGUACE SUMNARY

(Mote: EMPL can be run either in ASCII or the
APL character eet.)

A4 P L ASCIT EMPL Catagory
Monadic Scalar Operators

_r Y Minus Y

34 1Y The absolute value of Y

~Y Y Not Y

124 Y Random from 1 to Y
Monadic Mixed Operators

%4 \Y Vector of consecutive integers
from 1 to Y

or aY The length of Y
Dyadic_Scalar Operators

x+r XeyY X plus ¥; X or ¥

x-y x-Y X ®minus Y °

X~y xeY X times Y; X and Y

Xy x/Y X divided by Y

nry x'y Minimum of X and Y

xir x*yY Maximum of X and Y

Ir x.¥ Remainder of XiY

X<r XY X less than Y

Isy K<=Y X less than or ejual to Y

F 22 4 x>y X greater than Y

xey X>=Y X greater than or equal to Y

xX=r XeY X equal to Y

XnY x4y X not equal to Y
Dyadic Mixed Operators

x.r xY Y catenated to X

xr x(y Elements of X at locations Y
Composite Operators

1124 1434 The Ope.ation f performed from
right to left on all the elements
of ¥
Special Operators and characters

FER4 X:=Y Assign Y to X

& X Print X as a string

exs” “TEXT" rrint literal text

«: X 0:X Execute a string

21 - X Branch to X

X Y(X) Indexed variable assignment

i ¢ Bumeric laput/Output

o $ String Input/Output

e 'TEXT' String vector

(X (x) Expression in perenthescs

“e -C Constant negation

«wQ
a-w

w
RV B
VRe4a 7 B

)CLEAR
IFRS
YVARS
YPUR
JER OB
sca
)sr
)srop
Qurr

Special
Control
Control
Control
Control
Control
Control
Control
Coatrol
Comtrol
Control
Control
Control
Control
Control
Control

MCII  peL Catagory
Definition Mode Commands

List functiom
Renumber
Return to emecution mode

LEX ]
2>

FPunction Defimitions
of filadic functiom; no result
&r:=f b Monadic function with result
éri=a £ D Dyadic function with result

Commands

JCLEAR Clear Workspace

}FNS Display function names

) VARS Display variable namss

)PUR Clear State indicator

JER ob Erase function or variable

) SCh Clear Screen

)st Display Btate Indicator

ysTop Reture to exscutiom mode

yguir Return to user's monitor
Control characters

Backspace

stop

Porvard space

-,

»
<
r
1 ]
I
]
4
s
T
v
v
L
X
b 4
R

Cancel line
<=,

EMPL Range = 232767




COBBECTED SAMRLE ELECTIONS LN ABL CUABACTER kI +/110 .
\1) GLNERAVE # PRINE WUNBERS: ss f1a%e028 :
VP<PR END DEPGHIJKLMROPQRSTUVWIYS
(il Peiefet YRveREY ¥C
{2) TEST:901ENDSHP
(3) ADD:+ADD*v+/0sP|PeTe2 210 RV-¥CLU1ep¥C)-10¥C
(«) PeP,T >0
L5} rEse VRV-REY ¥C
v . {10) RYevC((14p¥C)-rpV¥C
PR 10 v
2 3 s 7 311 13 17 1% 23 29
(2) COMPRESS A VECTOR: § REV 'TESTING
VANS+SLCT CONP VCTR n1TSET
(11 IDX+1 ANS+10 sve
(21 BX:ANS+ANS . (VCTRUIDX)=\SLCT(IDX TESTING
(3] +BKx(IDX+IDX+1)$pVCTR _isr
v REVIT1) =
10110 CONP 1S 2025 FREE
13 . VPASCAL
(3) SOKT A GROUP OF NUNBERS: (e
(THIS FUNCTION USES CONP)
VYORD«SORT UNS ERROR 3027
(1) ORD+10 »10 Pe1
[2) LB:e0n1~pUNS 520 +PRINT=N2pP+(0,P)<P,0
(3] WHICH+UNS=L/UNS >15 PRINT:P
L) GKD<OND . WHICH CONP UNS >81¢
LS) UNSe(~WAICH) CCMP UNS >0
6] +LB YPASCAL
v (10) P+1
SOR? "2 1 "1 0 2 [20) PRINT:P
i T1 0 o1 2 (301 *PRINT=N2pP+(0,P)+P 0
# SORT 'SORT'
QAT >V
(&) KeVERSE A VECTOR: e
YRV-REV ¥C : PASCAL
(1) RV+VCI(14p¥C)-10¥C 1
v 11
SREV'EI THERE' y 2 1
LAEHT IH 1 3 3 1
REV 15 1 e 6 & 1
S w3 2 ? 108 10 10 5 1
() KAISE THE LEFT ARGUMENT TO THE HIGHT AKS . VEBS
(THEY MUST BOTH BE SINGLE NUMBLRS.) KLV;PASCAL;
VEX-BSE RAIS WUN TEST+13000
(15 EXen/BSEx— \NUN
v
ENROR 5097
" 2 RAIS § rest

“ ERROR 2810




4lsc aarks
1) HOTE TNAT THAZRE WUST BE A SPACE BETWEER A t-v AND V) ENPL CNECKS DURING ML OPEBATIONS POR AVAILAMLE
A4 NUMBER WHEN THE NIRVS SIGN IS BEING USEP 45 A DYADIC SPACE 18 NENORY. THE FUNCTIONS AND VARIABLES aARE
OPERATOR 48D MOT A CONSTSNT BECATOR. TEE SPACE IS NOT VORKING THEIR WAY DP I8 NENORY WAILE THE SPATE INOICATOR
(STACK) WORKS ITS VAT DOWN. THE CONPUTER PESSENTLY PRISPS

53, NUNSER I8 FO THE LEIT OF TUK WINUS SICH.
wece .;iwm 1" 4 dines A8 ERROR MESSAGE IF PHE TWO ARE CLOSER THAN 256 BYPES.
a-s THE ¥SER NAT EXPERINSHT NIPE SNALLER VALVES (THOVGE IT MAY
ERROR 2690 M RIZKT.)
a- s PECIDR SON CLOSE IOV NANT $0 CNABGE IT 70, PRES BEGATE PER
° PIGURE (CONPLENENT AND ABD 1) AND PUP IT 14 NEWORY.
4 -5 023 322 LLL
o 323 xex
5-5 . ’ .
° : ) CONTROL CRARACTERS:
2) VHEN CONTROL X (CANCEL LINE) IS TYPED, TH& CUMPUTER :
PRESENTLY CLEARS TAR SCREEN. TRE USER MIGHT WISN TO CTRL A: SOFTWARE TRANSLATED ON INPUT £0 '_' \331)s
CHANGE THIS TO PRINT '\' THER ‘CR' FOR A PRINTING CTAL B: pACKSPACE
TERNINAL . CTAL C: 8TOP RXECUTION
A CHANGE NAY BE NADE IN LOCATIONS 015 232 TO 015 237. CTRL D: SOFTWARE TRANSLATED ON INPUT TO '/ (257)e
EXAMPLE: 035 232 076 NYI 4.'\"® : CTRL F: USED 0 GO FORWARD IN TEE LINE DUZIER VITNOYT
233 398 - VRITING OVER OLD DATA.
238 327 AST our CTAL G: SOFTWARE TRANSLATED OF INPUT £0 '\' (338)e
235 367 RST CRLZ CTRL N: TNE INTERNAL CODE FOR AN ENPL OPERATOR.
738 900 aoP TRANSLATED ONLY OF OUTPUT T0 ‘=:'
237 00 WNOF CTRL I: TRANSLATED OF OUTPUT TO *:a'
) IP THE USER NEEDS TO USE 000 070 POR INTERRUPT PURPOSES, CTRL K: SOFTWARE TRANSLATED ON INPUT TO '(' (333)e
THIS MAY BE DONE. CTRL L: SOPTVARE TRANSLATED ON INPUT TO ')' (33S)e
A) INSERT A JWP T0 USKR'S INTERRUPT SERVICE MOUTINE. CTRL N: TRANSLATED ON OUTPUT O '>x*
000 070 303 CTRL P: TRANSLATED BY USER ROUTINE TO
071 Fax CTRL R: TRANSLATED BY USER ROUTING TO
072 i1 CTRL S: TRANSLATED BY USER ROUTINE TO
B) USE LOCATION 029 138 AS 4 NON-INITIALIZATION ENTRY CTAL T: TRANSLATED BY USER S0UTISE 10
POINT PO ENPL. CPRL U: SRANSLATED BT USER ROUTINE TO
4) THE FIRST &% BLOCK OF EMPL NAY BE I§ PROTECTED NENORY, ) T CTRL Y:  TRANSLATED WY USER WOUPINE TO T
Jr iAoy . CTRL ¥: PTRANSLATED BY USER ROUTIRE TO

S) IF YOU WISE PO CNANGE THE CMARACTENS ECHOED O CONTROL
& ARD I, STORK THE KV CNARACTER TO ECNO AS SHOWN BELOV:
015 031 XXX CHNARACTER TO EICNO ON CTRL ¥ (=:)

CTAL X: CANCEL ENTIRE LINE
CTAL Y: ZTRASSLATED ON OUTPUT TO "<=t

032 000,
023 . 060 « PROYIDED POR KETDOARDS THAT DON'T WAVE TNIS CRARACTER.
o3 000 es NSV INTERNAL CODE FOR AN ENPL OPERATOR WNEN RURNING
€15 085 - XXX  CMARACTER 0 ECHO ON CTRL I (:=) . WITH TAE APL CEARACSER ST,
ous 000
o7 000, DEATLAGOG S VERSION 1.0 SESIDES 10 TAE rinst
050 ebe ¥ : 5832 #1725 OF wgwoRY..
€) 70 DISABLE TEE ECHOED CNARACTER ON BACKSPACE \CTRL ), 10) BOPE THAT TRE CORRECT STNTAZ FOR INDEXED -E-E
ass1 18 vECTOR(SL )t=EXPR! HOT* VECTORLELENRNTS ) : s EXPR'

Sroxs: 833 257 800
280 vee
A 281

AS SPATED 1N S0E. P9 -IUTHRMEST A l~!n:~§6\n FaCTOR,
h .Iﬁgaﬁrﬂ!nrauoghnhh!ﬁ.. PR

Hee - s 1




B{COS ADAPTED ASCII CHARACTER S2T 5/7TA

mﬂmﬂows .43

NNﬂ'4!:.‘"!MHO'VO.I!‘N“HH&)"MUQB’D@
-
re

ol B e L =‘-: N
3 BERREREYEY
~ 3 wn o

~wvilA
3
o

N EG B >/
g

Ha 0 m- o
~n
-3
o

e
N
N

special

furctions:

B83C 235 esc to EMCOS
CA¥ 230 cancel line
wa 202 bacispace

Gn 203 stop .
wa 205 halt print
F 206 forvard

oursor

ncaon»usmw

2 right

Q¢ 221 down

R 222 left

mM 223 hone

T 224 erase endefline
U, 225 up

¥® 226 erase endoffile

translate
mm »:m«m.
D¢ 204 7
6% 207 \
KS 213
1° 2tk )
traoslate
on output:
HS 210 =1
I8 211 =
¥ 216 =
° 23 <=

ol

[o16 317

HEX/DTCIMAL/OTTAL/SINARY SONVIRSION TASLT
3039001 20107 51 0110 0111 01T 1100 1:01
2 7 = 3
€1 0oz co7 ¢l 012 013
ohl 902 207 213 Nk Mk
318 523 07 023 023
02122 222 233 2 235
333 03s 03 043 Tl 04§
ol 042 oi7 053 ey Ast
93¢ 050 035 059 006G cb:
ekl 082 062 973 076 o7S
065 <ch 71 075 Crv& ooy
101 152 197 113 1is 115 POl
0% 282 987 091 €22 163 23
121 122 122, 13 2% 1% b5 sl
0957 €3 103 107 28 117 111
ibi_ 142 147 153 Isk 1=g 1%
PSR 115 123 126 138 127
161 1€2 167 i3 378 17% M
179 1% 135 132 1% 1L .
201 _2H2 27 213 sk 215 25 2
1Ls 146 151 155: 16 137 1 1
221 222 227 233 _23% 235 23 2
151 142 167 171 172 173 176 1<
211 _zh2 2.7 253 2%y 268 a%s o<
177 178 1€3 187 1ss 183 1.. -
273 274375 27% 2
203 206 235 96 207
A3 N8 N5_A5 7
219 220 231 227 223
333 3 335 3%
235 236 257 2% 138
1 42 7 353 sk 35§ 358 557
280 241 242 243 247 251 252 253 254 255
X60__%1 262 363 5. 366 367 373 s 705 F6 577

g

Vo

nae o

BTN

2 E Y
R
L

<
T

VO Ty L

w o







