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SPtClAL SYMBOLS 

~Sbttment lhrv.alwg( 1 io~tOI""" 
rwned X ; Y l1li1 be any APt.. ~ 
Requeot Input lhr v.alue g( the ~ ~m.d II ~ 
to X; ~ or II providn ftICIpt from~. 
~ 0\II"Km Inp\It. lhr v.alw g( ~t _ lIP to but not 
IAdudirctht~ rrt\&m II tlUtre! ",,1ittraI dIaraom iIIId II 
-cnrd to X ; II provida ~ from ~. 
Print the v.alue of ~ X iIIId ret\mI ~ 
Print tlw vaIut of «prnIion X and do not rrturn carNar. 
lhr Iiunl c:Nnmn nz ; an)'tNtla ftUWtd ~ tht 
quots wd be ~tcd •• h~ eo<~ witn II be.n& 
Intft'Pl*d • .1 ... quoIIr 
Tht Oln ctw.tm, ..... by~theIel1ft'll O,U, 1nId 
f'. provIdet an tlCIpI! from ttw ~ lor input 0, and :. 
IIncbtIIft used to endoM: Indeo<in& roordiNtslor the amly 
or ~ dd1ro«I to ill in\rntocUte Ieh. 
P~ an *'" 10 define ~ tht ordt7 01 e«<\Iticr\; 
functioneaaltion II riaht to 1efI , ~. mocIified by IM'WI
me-; tJ<Pi~"lI'IOIy be 01 any ~ dtsued. 
8r.Inch IOLnenumber X , where X illliCIbr, orlOthtfinl dt
mmt 01 X whtrt X III wctot. 
If X II an """pi)' wctot, C'O!'Ihrrue ~ with ttw rat 
SIItmlmt. lf X It not in the taf13!e 01 JUtement numbtn in tlw 
function. txit the function. 
Ttrmln.att eo<ecurion of th;. funrtion or of the Iut tuSpmded 
function. and.a thote func:tions whlcft led to its uw. 4 It 
• uted to ftICIpt from 0: 
Underbnr II uwd In CONINCtina the ~ 8. throush ;, 
-' A • whio:h Ire the only vllid undtriawd dwactI!n In 
API. 
Comment. Thit charxter In • IlItement indicJlS thiI tlw 
~ of the line II • tomIYIe'It and io not to be ~. 
Arty VIlid ~ l'NIy be oued in thf COIM'OtIIt ted. 
The DEL ~ cIediJs • dIanp from ex«ution modt 10 
furdion dmnition rnodf; I fIKOI'Id 00.. tft'rNNtts function ........ 
A ~ It w.d 10 ~testltenentstnllmd on tlw_ 
Iinr; dw IntmoIt ~ It ~ Ant . • and • may 
alia be 1IItd. 
Colon ... IS ._nnent !.bel from thf ~ In • line 
01. function. e .. Ll: 1-1 
SnnH:oIor. . $tpants Indtx C'OOfdIrlatts ...-her> subIcnpmg 
IIWraI and hp otdft' arrays. 
~te function ~ .I literal ~ 15 if it _ 
~. 1or~.1'2~3 '-~ 
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B ffitWrite ·0 ' 0 - o -
• ..... , . • T_ 0' , l-Bum .- • lJndertined Ietlft" . A -
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fi:Ic EabbIish .1 function 11'1 the xtM ~ 
lroon the~ nvotrix spcified; function mums 
Iht _ of Iht fixed function. A Itft afII,Unent of 1 
GI ... Iht Ihed function to be Iod<ed; .1 left IIJII' 
men! 01 (\ aue Iht IWd !'unction to be \IIlIoc:bd • 
Hull Cop)'. Write n.d copy to output cWvitt ......... .-.. 
kIr. Iowm:.e (1JnW.fiII ~J 
1dIt, 1ippftQIt. 
1ndrJc0ripn. Aff«tI indD:ina. , and \. 

""""' Urw CDIUIW Lint number of fvnctiono in exeru-
tlon, ~ first. 
Urw/Elror Rtport. Ret~ ;an error cOO. ...d the 
liM nurri>er for the lIS! tn'Or; It'tm-orcOO. ~ CIrI 

thiJ ~ o:ard for • list 01 mdes. 
Lalenl Explftlion. Ex~ fXf(Uttd on 1oIdins.1 ......... 
Months. NA/TIff 01 the months 0I1ht )'til. 
Mount AtIisn devic:e 10 Josic:aJ unit numbtn C).9, 
forewnplt, 

rJf:)IJNT 5 7 
-'8nI dtvic't s 10 JopaJ unit 0 and 
..... dtvic't 1 10 Iop:aJ unit 1. 
Non"9rinlu,. NvlI 
N.mt d.uiifialion. RighI ItpImmt c:IfI be.1 line 
bbft, vanablt. function, Or srwp, Nmw: cbsAfia.. 
lion" 1. 2,3.01' 5, mpedivtly. 
N_ lilt. LIlt of rwrw(sl in torUd orWr 01 
obIta(a) In the _ cbses :!pt'ciAtd In the ~ 
1I'JIoIITCnt. A Itft atJUInffIl ma), be uwd ro mtrict 
the .. 10 objod(.) be&tMIn& with the ~) 
~fortumPt· 

CY [}'it 3 
procba • IOIUd lilt 01 fvnaionI tnIme m. 3) 
wM. .-btsin WIth lotI"" in cha.ac:tw vmor 
CV • 
PnnI f'rIociIIon: IIIItrIber 01 disits in numeric GUtpul 
and ~ • (ionNr,1); IN)' ~ ~ by -Print Width. Affects all OUtpul eapt I!I 

""""' "'""" RInOom Llnk. u.td in nndom number ~IOI" 
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NAliT /lAD A alC LANB 
The ItnI'C LIrn&1s repba!d by BIC. 
Slop V«Ior. The IrIt ItpImmI iI. ~ 01 ~Ie
menl numbers In funcrion F .I which ataltion ;" 
~, Without • left .1f1WTlml, the stop V(dor . """"". 
Tab. horizonw. 
Tlme SUmp. Yf';M, month. !by, hour, minu~, 
IfaIIId. and~. 
TmninII Type. Rtrums tmninaI type .IS • cOO. 

""""'" TrKt. Print vllutol ~ macR on tht 1I..I1t-
men! nwnbm Ipf'dfied in the Itft arpunent. 0miI. 
I1r'4I the Itft ~ mums the ~ \I'l'dOr 01 - ........ u.er t.o.d. Nwnlter 0I1Drn signed an the rysttm.. 
Wfd<. Naons 01 the da:ys 01 the WftIc. 
worSe Ala Numbtr 01 bytes rernainirc In !he ......... 
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.. u... Nwnblor ( {ltI' I iI--t f omott«Il 
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If ","0 t/wI A iI ~ 10 1M tnd of the fW 
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Ddetft flit , fmon ~ 
If 1M IkIctt ~ w. 1IIItUIIiuI, ~ 1 • 
~wncd;~ . • 0 IImwnrd 

R--l!1'.C LU. P1 I-\c:IklIlWJN,e I ~t oi thlt lndic:II!ed flit, 
aa:ordins to ItIt vWr aI :t 
If X. thenrelr_thUOtl'lponeN/ I'iIt 
If X. thm hoId- I$l'kt write ___ by other -It X'2 1hmhoid-l"I"ttI'b.-;tandwritt'K(lMby ..... -If ~. thm 1M whole fiIr II held or m.-d. 
11 thr ~ w. ~ . 1 .. ~\UtWd; 
.xtwrw., • 110 rrtw'Nd 

Set fiIr AIoaaon Quoc.. 
RoW'.;J [. v.,.· Set fit a/IoaIlon qwIa 
k>6l ,Q Sec cWwIt fir ~ 
R+- .... , Rttun.. ...... quota w«tof of

l - t.lMJ~ 

- ....... 

2 · ~ fW ai:nIXIn quota 
J. Cumnt .... file .. 
4 - NurrQr 01 file. quot.I s . Number 01 fils kI _ 
0) - AIIoat_ iIIIfInrd w> • '- fiIt 

R-<F_ .D,' _.F_ ~. ' , /.,1' RmanefW.dan:ar~. 
R-(F_.f, .. . . _. f rwwlBF.' .V.P Rtpbm file Frww by F 

lriormalion RNd 
Jlo.19r .O [.., , f] Return. 1M number 01 comporwnts In the fiIt 
8·281'.': [,V,P] ~ ... ,... flit ddn/I'do .. , I nInr Nmmt lI\'Ctor 

~of: 
1 • File number 
l -~urn alIowtd • in bytes 
J . ActuaI_ 
4 • Number 01 oomponenl. 
, - o..tt file _ oal«!, MMDO'VY 
6 • Time flit w. at.led, HHMMSS 
7 • DAte fiIt w.t$1at updated. MMDOYY 
8 - Tlme file __ updaml HHMMSS 
9 • Byla 'ItritJuubW to fUr -m-I 

R--18P ,C ( ,V. p 1 ~ CICImpOnI!IV ae.::.1ptb~ • _~ vtUor 
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.. . lAte WU.,..,1fI1II _ written. MMODYY 

5 • nne "OlllpC"':II1 W. wnttm, HHMMSS 
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OVDU.AVS 
, r~Flt- vr 

c-aeowrlq, It .... bc .. ~ol .. 
Db;tcb wnc-nur.._ '"' ~ 
0IIpene -'-Y wtth .. funcDona Jcxbd. 
If .... ~ a ~ of ~ of .. diIIpcntd ...... 
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~~. ~ .. IIIIIDcltdfunt-. 
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Of Uw a\<tililbl(' appro dll''' In 
iIKrt,., .. inll prt>llul'lI\it\· mort· 
C;lplIill. inl"lll\dtion. " bdtt·t 
trained or moti\,lh d \\orkfort'l 
inoov ... ti"n d~·. lrly "tf"fS tht· I · .. t 
rt·tum on in\,·,tmt·lIt 

IfIlt'HWllfJf/lIl Dflta Corpof(ltlof/ m 
'COlllPIII," Snll'II/., al/ll Snurn 

/0/ BII~ IIIt'.\.\ lind 'I/f/ll.\try. 

These days. increasing produc· 
tivity is a top priority wilhin 
business and industry. That's fine 
with us. We've gro .... n from a 
one-office location to nn interna· 
tional corporation in less than 
ten years because we specialize 
in a productivity enhancing serv· 
ice. And Yoe've built upon .... hal 
we sell. 

APL (A Programming lan
guage) is the computer program· 
ming language in which STSC 
specializes. II could Just I\S easily 
be calJed A PrOOucli\lity lan
guage. As the largest supplier of 
APL services in the United 
States, STSC's inlensi\le research 
and development dorts are 
committed to enhancing and 
extending APL to run in a variety 
of environments and in the most 
productive, powerful manner 
possible. 

In the past decade. our enhance· 
ments to APl, incorporated 
into our proprietary APL· PLUS· 
System, have allowed the devel
opment of superior computer 
applications for many business 
applications with only one·follrtll 
the eftort required in other 
computer languages. STSC has 
further extended these enhance· 
ments to run on a \lariety 01 
large-scale computer systems. 

APL- PLUS/2000-theAPL" PLUS 
System for the VAX·llnSO and 
VAX-I 1/150 compulers! 

How the 
APL- PLUS!2000 
BooSIS Programmer 
Produclivity 
Programmers cite Ih'e key areas 
where their time is spE:nt : 

• application design 
• documentation 
• code design and coding 
• debugging 
• testing. 

Stated simply, faster application 
development increases prOOuc· 
ti\lity While API.. does shorten 
the design and documentation 
cycle, API..'s greatest strength is 
at the coding, debugging. and 
testing stages. Here the eIIort is 
one· fourth thai of other lan
guages. In general. one characler 
in APL is equal to an entire 
slatement in other programming 
languages. 

·\h. I I I Iht' fr.')~1 C 1[' N 
HlSI"t,·nt Jl(] )11\" lui pm 
r n "llInR I. 'ROOgt· ... '\l,r 

Jt \ lsed. 
'SlIln' l lmp III r p I'flr, 111 T 

t\lJI{'(llh l/1~ol~,· ... a l rh ,I 
~\')rk \11th \dri<>us kmd .. 01 J,:.! 
.. lruUu"· ... lilt' '-lfTlphfi<",t!JlJI 
otf,·rl·d h~' APL· .. ridl ,md II I~ 

lui h.1II1I11II8 ,,' ilrtil}" I l< I; 11111 I" "lrc'n!o!lh 
DW//I I fJ 1/, Crfl(kc fl 
p( ., PrC\lti, nt of Ih 
",,,,uII/OIl/ol 
C If,II 'Il '\\1 

Bre\lily means money. Clearly. 
it means productiVity TIle same 
improvement factor of lour to 
one lor writing programs in API.. 
applies at e\lery slage 01 building 
computer software: API.. makes it 
easier 10 conceive the solution 
and laster to write the program, 
results in f("ft'er clerical errors. 
requires less documentation. and 
accommodates change more 
readily. Code logic more closely 
follows the logic of algorithms. 
making debugging easier. 

Imagine application de\'t'lop
ment in one-fourth the time. 
Imagine subsequenl debugging. 
test mg. and modification III up to 
one·tenth lhe time required 
using other programming 
IMguagest 

A.n>l<lIlIl1 10 III 1'/811 rl']I('ft 
pr<lgr,lmrmlll.: III u, nt'! .. pt·1I1 !is 
P~'llI III 01 tt\("lr 111111.' on ")(, .. llIIg 
i,r(>l{rdfU IThUIlIt IMIlt"t 1111\ 

' ·lIh.lmellll illS til, I.dlo I 1111 ' 

hi n m UJ /t" Ml"ltlllK Iht bU!t!li 

" fOll\!Ii11. nlii uub/I:o;h r ImJld t: 
At"lfc'F 1 ~ 11\\/'1 Ih,' ,psu'h 01 
I~ I"'" T s/Jn ' nl> rs 

Sioce O\"er half 01 the program
ming done loday is in the area 
of maintenance. APt. can ha\'e a 
\'ery significani impact on the 
life cycle costs for IMI(lr appli. 
calions 

TIle el5ciency benefits are 
clear. If you can wflte a program 
in one·fourth the I1{)rmaltime, 
and modify and mainlain that 
program in up to one· tenth the 
time 01 other languages, you 
h.we given yourself some \lalua
ble perforrnalU: {' fallors. 

• You can :;llIrl to program a 
low,cost ..... orking model 01 
an idea as soon as the ini
tial design concept is 
conceived. 

• APL programming can be a 
metlns 01 developing firm 
specifications. You can 
explore allernahve 
approaches and Ihro .... aYo ay 
an inadequate design . 

• Feedback you acquire Irom 
end users m the early stages 
01 a Prolecl impro\'t's the 
design . assures timeliness 
and acceptaoce of the 
design. and facilitates training. 

-Management more 
control over II 'ram-
ming proce $ I ([ f 
bein!! told' .te to 
make a Chall 

Look at ttlCSl' 
" 

,I pro· 
ductivity-incre851 I ,t~: 

-APlo PLUS/2ulI ,lis to 
the end USN ,lS to 
the compull' r lonal. 
Many who ..... · I (J lher-
YoiSl! make dir., of the 
compuler in til <Irk find 
APL hi bf. an ! I,wblem 
solving 1001. It easier 
to sol\"e the I' u~H1g 

Apt· PLLJS/;!OC , 
describe it In else! 
Your program I ,e is 
freed to ..... orl 
complex pm 

• APLoPLIb/2( v,'n . Its 
leatures ha",· ·d by 
some of the I l(t:st 
companie!li I", 'ude 
in a ( ommert l 
sharing st'tun!! .sl 
stringent test, ". 
ment for any rJ 

The APL- PLUS/' 
Package 
Th e APllanguagt' ,. aor. 
Integral 10 the API.· f'1 ;000, 
the APL Language PrUt IIr 
provides functional compo,t ibllily 
with STSC's enhanced ,'PL, pillS 
additional capabililies sUlh as a 
full.screen editor for (Iuick and 
convenient editing 01 functions 
and data. Some of the producti\l. 
ily-boosting features provided 
are described below 

• 1be APL· PLUS/2000 otlers a 
Yo'ide range of 5)'5tem rune· 
tjons and \'ariable. for con
trol of the application envi
ronment and efficien. use of 
virtual workspaces. including 
capabilities such as: 
_ ... and .. Overlays 

the aclive workspace with 
a copy of a saved ..... ork· 
space. These functions are 
eXlremely useful in large 
applications that use 
overlay and chaining 
techniques. 



\ lio",,'s function 
lion and definition 

Jrogram control. 
,· dorms a string 
uperation on char-

• s ..... ell as numeric 
!I('llls. locating all 
lo· n<.:es uf a given 

vef: tor) in another 
(wctor). 

• !'I .... forma lling 
fl " n-Ihe most I>owerfui 
f" ·r in APt-combines 
II t (If FORTRAN for -
m. n OIllation and COBOL 
1" t'diling. FelllUres of 

,t mllke it such a 
f' 1001 lor detailed 
I 'porting T('(luire-

listed bela"" 
data arguments 
!( lrfl11lIled at the 
mo. 
n be formaued 

Irations and 
·1((.«'ls. especially 

" r r('porting in a 
analysis environ

Ir example, special 
may include 
dollar signs and 

11ft' of negative 
lit's in parentheses 

rdative lind 'lbsolUle 
'UlM are SUI)JXJrled 
printing order 01 data 

l' 1)(' varied Irom the 
st' iI\dard lelHo-right urder. 

-M"<;Mge t('xt can be 
inscrted in the report 

-Pictun.' lormatting allows 
the user to arbitrarily mix 
text and data in the 
lormalled output 

• The Exception Handling 
facility automates and 
expands an APL program's 
ability to reacl to errors and 
exceptions that can occur 
during program execution , 
Exception handling. or 
··error trapping". can be 
used to increase the reliabil
ity and efficie ncy 01 APL 
programs by allowing the 

system to react to errors in 
a controlled manner. It can 
also improve the security 01 
applications. protecting the 
applications, and the data 
they contain. Irom interfer
ence. In short. exception 
handling can be used to 
write applications that are 
tolerant of uscrs who have 
minimal training on 
the system. 

• The API.· PLUS/2000 provides 
access to two flle syste ms, 
You can access your exist
Ing VMS/RMS nath'e files. 
You arc also provided with 
a component-based file sys
tem enabling you to store. 
retrieve, share, and update 
large volumes 01 data. Each 
component is an enlire APL 
data array-not lusl a rec
ord STSC pioneered this 
easy-to-use file system in 
J9iO. Since then. more than 
2,000 companies have made 
use of the file system's flexi 
bility and reliability. 

User-Orie nted Uliliti es. During 
the course of II years as a 
commercial time sharing sup
plier. STSC has developed 
numerous APL utilities thllt aid 
in the readabillty and maintaina
bility of source code and 
increase the productivity 01 your 
staff in meeting application pro
gram re(luirements. These utili
ties Include: 

• Program debug and docu
mentation aids that provide 
i\ simple and efficient 
method lor workspace docu
mentation. and programs 
that search specified func
tions in order to aid in 
debugging and editing. 

• Production .subroutines that 
accept and manipulate input 
and grade. rank, and sort 
arrays of data 

• Online computer-aided 
instruction that teaches how 
to write and use APL pro
grams. Topics include use 
01 stored programs and 

inserting and modifying 
instructions. 

• News -bulletin board- system 
that allows the postmg of 
headlines and variable-length . 
memo-type messages for the 
entire API.. user group. 

Com illele Docum entallo n, 
Three separate manuals describe 
formatting, liles, and systcm fea
tures. A supply of each is pro
vided with the APL· I'LUS/2000 
product Also offered with the 
APL·PLUS/2000 are tll'O reference 
books coauthored by STSC per
sonnel and widely read in the 
APL community: API. An Imcroc
IIl'f! Approo.h (Wiley, 19iG) and 
APL If! Proll,ce (Wiley. 1980). 

Training. STSC provides 
initial user training with the 
API.. . PLUS/2000. conducted by 
experienced STSC software spe
cialists. mc also holds r('gu
lari)' scheduled ciasst's and semi
nars. Our wide range II I topics is 
designed to give you the latest 
inlormation and to help you get 
lOp performance from our prod
ucts. APt. training is an STSC 
specialty. 

Ongoing SUPI)ort 
for APL' PLUS/ 2000 
Use rs 
Experienced professionals 
arc available to twnslnte 
AI'L. PLUSI2000 cap.lbilities into 
practical solutions lor manage· 
ment problems STSC can pro
vide program development con
sulting to help design or com
plete a major application. 

For day-to·day inlormation 
needs, STSC provides a toll-free 
"hot-line~ service to our soltware 
specialists, 

APL' PLUS/ 2000 
is a Product You Can 
Grow With 
The technology behind the 
APL~PLUS/2000 language proces
sor assures ),ou ollow-<::ost port
ability Irom one computer archi
tecture to another. APL* PLUS 
system and application programs 
are easily transportable- when
ever your overall corporate 
needs dictate a move to diflerent 
hardware. This Illeans you can 
migrate to even an inhouse 
mainlrame computer without 
rendering your applications soft
ware obsolete. Count on STSC to 
be ahead 01 s tate-ol-the-art in 
language development. 

Future developments for beller 
efficiencies using APL include an 
APL compiler. extensions to the 
APt. language. a relational data
base management system. and 
additional application develop
ment tools. 

APt.* PLUSf2000 provides lhe 
core loundation to use other 
STSC products written in APL 
that deal specifically in the areas 
01 general ledger. long range 
planning. financial reporting, 
budgeting, corporate modeling. 
and FASB compliance reporting. 

STSC: The Company 
STSC. Inc . specializes in financial 
management services and pro
vides remote access computing 
services and software products 
based on the APL computer 
programming language. STSC was 
founded in 1969 as a computer 
time sharing firm specializing in 
the use of API.. We developed 
and promoted many 01 the 
advanced features that are 
vie",,·ed today as APt. standards. 

As the leader in APt. services, 
STSC provides a lull range of 
support and consulting services 
at each 01 its 25 offices in the 
United States and Europe. 
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U.utfo,d, Cunm.'(:lic 1106103 
120' &-19-)107 

Honolulu 
121i9 \1 .. 1··k" Sirt":1 
MI a. liil.... IJ73-1 
IblllSJ 2til 711 

lIouslon 
Ilut" ",\\ r:aza. SUIre ;!116 
lIou~l()n Tt'Xil"< 77046 
, 71 :~) t60 ~l.lIJO 

Los Angeles 
2~1O ]1-.1 .sIft '1. SUI!t· 110 
Sanl.) \Ionica. CahlolllM 9tHr):
,21:1) ,151).-1611 

The Optlmatlon Group 
212-1:1 Vr·nlur.1 BI .... d._ SUrh' 2·1n 
W(XJdland Hill~ Califorrlld 913t).j 
121:i, ':1·10---161 [ 

Nt w York 
j·17 nllld AwnoJ'~ 
'"', ...... York, 't· Ymk IOOlj 
'212' 751-9:.1)5 

Philadelphia 
TIlt· Bour .. (· Blda;: SUIt.: 530 
Indt'l~ndt·'K:t· \tdll f.a~1 
PhlldddphM. Pt'llll"yJ\,Jnta 1 ~ I 06 
(215) ti27-5.100 

Rochester 
3(M)ij Wintun Rn.ld SUUUl 
Townlim' Park Buildrn'l £ 
R()chl'_~lt'r. !>i( ...... "ork 14023 
716) l 12 5281 

San Franci$co 
SIII'.lt SIIt'I'! 1i1\\('r 
I ~l.ltkt·1 PI,ILI Burldlllg 
SUitt' 16(11 
S-;m Fr.1IK I .. c:ll. r ,lifot!1M ~H 105 
-115) 777 1357 

Mainltnance Systcms Group 
Sp"'ar SIlt· ··, Tu" 'r 
I M.tlkt'l PI.tz; BWlihm 
StUll' IGOI 
Sod., FrdIICr'o('{). ('alrlo" 1·11115 
115777157 

Southeast Marketing 
I I' f.."..tc>\\1It [>m, Sill!" Irm 
rh'I~'1 Hrll. \ .. flh r I In.) 275J.1 
~1I9, ·1~'32·17X 

\\ashlngton. D,C, 
':'101 Wr"-C.·on"lII '\\' nu 
SUII.' HI·I 
Bt·llw<>da. ~tll)'l;md 2001-1 
eml: 1M; 17;;0 

Wul ch «'sl er·J'a i rRe I d 
II (,I('d,hrook Road 
EII1l~fof(l. '"',: ..... York 10523 
91-1) 3475560 

Inlernational Offices 
Unite.d Kingdom 
APl- PLUS limill'd 
50 52 Challl'E'I)' un .. ' 
london Wt""lA I Ul. En~I.lJId 
01,2-1 2 SJ3S 

Spain 
APl lnform<itu:a SA 
t lndl'pt:ndt·nI Oi'>lnhu!n,1 
RU~d, i() PillO 6 
M,ldrrd·20. Sp.UIl 
0) 279 -17R-l 

France 
Sucrt1t· dt· Tr,11It·mt·nl .. 1,'1 clt· 

St:rvrn'" rUIl\"l'r~.l lIolll1t'h 
Tour ,"" l'pIOlW, Cedt,x \ 20 
920ktl P,IrI" La [><-'It'lI~i Fr, lm-t' 
77: 7%1 

Subsidiaries 
MTSC, Inc. 
Ill0 F .. l,1 W,"I U'A)' Surl,' 1111 
iklht·,da. \I,uyl. nd .::0111-1 
:W)I 951--1:mO 

Resource Systems. In~ . 
12 ~~l\l'r Tt,,·III1 .. lo ,.11 (',·nlt·, 
796S EO,lo;! I'u'nlln' AwnUl 
En)(tl·wuud. C.,II>I."IoI KOIII 
r'OJ) 7i9-69O'J 

Pnnrl-d in Ihl' U S,A 
l'COS; ljl 
1(tp:.T'lIhl f, I'llil ~,.SC tnc 



APL 
A PuzzLe 

ACROSS 
1. SIMPLIFY (ZA>Q) - ZA<Q 
3. RETURN THE AVERAGE OF A 

NUMERIC VECTOR V 
6. RETURN lWICE THE VALUE 

OF M 
9. SIMPLIFY oM> 1 

10. GENERATE THE INTEGERS 
FROM 1 TO THE POSITIVE 
SCAlAR INTEGER Z A 

11. RETURN THE INTERSECTION 
(ELEMENTS COMMON TO 
BOTH) OF THE TWO VECTORS 
8A AND Z 

14. SIMPLIFY Z[ (Z<8) / I pZ 1 
17. ASSUME 

A~2 : lOx(A*4)+1+3 xA 
18. SIMPLIFY V-II V 
19. GENERATE 

13 15 17 19 21 23 25 
20. RETURN VECTOR V AS A 

ONE· COLUMN MAIRlX 
23. BYE-BYE 
25. ASSUME V+ I 5 , GENERArE 

916253649 
27. ASSUME c IS A MAIRlX, 

SIMPLIFY C. (1 ppC).O 
29. FOR AN INTEGER ARRAY F. 

RETURN 1 WHERE F IS 
ODD. 0 WHERE F IS EVEN 

30. THE APL EQUIVALENT OF A 
ONE DIMENSIONAL EMFTY 
SHOPPING CART 

31. GENERATE 9 RANDOM NUM· 
BERS FROM 1 TO B 

32. SIMPLIFY 
I[(I<II)/IPl1+11 

34. RETURN THE NUMBER OF 5 'S 
IN EACH COLUMN OF A 
NUMERIC MAIRlX Z 

36. SIMPLIFY 2x (-It.,V1)[ 11 
37. RETURN THE SMALLEST ELE· 

MENT OF TWO NONEMFTY 
NUMERIC VECTORS V AND W 

DOWN 
2. REPLACE ALL 3 'S IN Z BY 2 
3. RETURN THE RANGE (DIFFER· 

ENCE BETWEEN THE LARGEST 
AND SMALLEST VALUES) OF A 
NUMERIC VECTOR V 

4 . GENERATE A LIST OF THE 
NAMES OF THE VARIABLES IN 
YOUR ACTIVE WORKSPACE 

5. RETURN THE RANK OF ZA 
7 . ASSUME A IS A VECTOR, 

RETURN 1 IF A IS NON
EMFTY. 0 IF IT IS EMFTY 

8 . SIMPLIFY c)c)MIf 
12. RETURN THE POsmON OF 

THE FIRST OCCURRENCE OF 
SCAlAR 5 IN VECTOR 8 

13 . RETURN THE NONBLANK 
ELEMENTS OF A CHARACTER 
VECTOR F 

I S. RETURN THE LAST TWO ELE· 
MENTS OF A VECTOR V 

stsc 

SEE REVERSE SIDE FOR SOLUTION 

16. GENERATE THE NUMBERS 
FROM 1 TO 36 WHICH ARE 
PERFECT SQUARES IA PER· 
FECT SQUARE IS AN INTEGER 
SQUARED) 

21 . RETURN THE POSITIVE NUM· 
BERS IN A VECTOR Z 

22. GENERATE THE ODD NUMBERS 
FROM 3 TO 17 

24. ASSUME C+ I 10 , ASSIGN 
THE ADDITION TABLE FOR THE 
FIRST 10 POSlTIVE INTEGERS 
TO THE VARIABLE NAME T 

26. WHERE AM J? 
28. SHUFFLE I 52 
29. SIMPLIFY 2+ 1 p V[ H1 
33. RETURN THE FIRST ELEMENT 

OF A NONEMFTY MAIRlX w 
35. SIMPLIFY Vx x V 

NOTE, ASSUME rlIO+l 
DCT~O 



SOLUTION 

• 

stsc 
STSC. Inc. 
21 15 East Jefferson Street 
Rockville. Maryland 20852 
(301) 98,1-5000 
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APL.68000 Microcomputer Interpreter 

The: Computer Company's APL.68(XX) is the first APL 
interpreter for the M68000 microcomputer chip which 
offers state-of-the-art processing spctd . and up 10 16 
megabytes of direi:lly addressable main memory. limited 
only by available hardware. APL.68000 is a full im
plementation of IBM's APL.SV. with the same 
enhancements as Ollf commercial timesharing system 
ACTIONI APL.SV. 

If you have used APL. you know that its strengths as a 
programming language-concise code, easy debugging 
and less detailed specification work, for example-mean 
increased programmer efficiency. reduced costs and 
fewer programming errors. And you know thaI APL is 
incomparably versatile in providing new solutions for 
difficult applications-quickly. 

If you are familiar with hardware development, you 
know that microprocessors arc the new generation in 
computing. Their small size, low cost and increasingly 
impressive main storage make them. for many busi
nesses. an irresistable bargain. 

With APL.68000, you can have both. The distinct ad
vantages of a microcomputer based on the M68000 chip 
and a sophisticated APL interpreter pro\'en for more 
than 12 years by our many timesharing customers. 

Consider the spttial features of APl.68000: 

POWERFUL FILE SYSTEM 

User files are always open; there is no need 10 open 
(tie) or close (untie) them. 

Primitives, S IB ID HI . rather than shared variables. 
are used for file operations. 

Files may have an arbitrary number of components. 

Each component may contain data of an arbitrary 
size. shape and type. 

Components may be inserted betw«n existing 
components, deleted. replaced, or appended to the 
front or back of the file. 

Files may be protected by passwords. 

Files have an access matrix to specify how a user 
may access the file. A user may be allowed to ap
pend components to a file, for example. but nOt al
lowed to insert or replace components. 

(B" Files may be renamed or replaced. 

[p'" You can access dynamically a list of all of your 
files, as well as information about each file and 
each component . 

!B'" A file is created automatically by the first file 
write. 

OVFRLAYS (PACKAG~' ) 

(ij'" Through the use of o"eriays or packages, functions 
and "ariables may be clustered and wrillen to a file 
for subsequent quick and easy access. 

CO'IM ERCIAL ALPIIA FORMATTER 

.J?" The alpha formatler u~ a COBOL-like picture 
statement. aUowinl you nexibility in insening tcxt 
such as dollar ligns. commas and slashes between 
output di,iu. For eumple. -,4 9'18 could be 
formatted to print as .-t~. 9 . R eR . 

Ji!" You can work ""ith both fixed and nooting fields. a 
fealure especially commient in formaning financi· 
aI statemenl1. For example. you can specify thai 
dollar silns be placed automatically nexi to the 
highest digit . 

[!f You can define the fill character for a lidd, a fea
ture useful in writing checks or in any application 
usinl a special fill character. 

The fixed Or noating sign minus - . high minus , 
parenthesis ' . and bracketsr ,~ ....... ill be printed only 
ir the number )'ou rormat is negalive. The plus lign 
-+ will be printed only ir the number you format is 
positive. All other fixed or noating characters arc 
not .ffected by sign. 

Texi fol\ov.ing the last digit field in Ihe piclure 
statement is displa)'ed only if the number )'ou for
mat is nepth'e. This feature allows you 10 include 
le'(l such as CR follo ...... inl negative dollar amounlS. 

You can supprcu aU leading zeros or force signifi
canct in your output. For example. 

' ZZZ ' 02 
2 

1999 ' 02 
002 



.,~--~----------------------------------------------~ 

APL.68000 Benchmarks 
In Milliseconds 

MkTorompulmi Minkomp.llffS 

APL.6IOOO 
Buchmar. • MHZ liP JOOO 

I Wall Slalt IBM ! IZO APL/VIO _II 

Plus RedllC1ion Z ... tV[ 111. ~ 1~1.1 12&.3 , .. 
lo&ical JtecillC1io11 Z~¥/vx. "." '-' , .. .. " 
M.~'mum RtdllCl ion Z..f/[I]IU 52.1 136.' 9~.3 39.3 

E.\pOncntiluion to-Vl . , 5 • )].6 ~7~1.1 "7St<.7 M~.7 

Absol utt Va/lit .. ," n. r. 1)<1,' 109,7 101. 

InIkXIII, :~~VI{\lolJ 33.S U~., n .• ".-

Sorlln, z..VI( , VI} 590.5 1 ,g.6 2375.3 288.1 

Tlkc Z" -1 1t.1It .. , , . , ;91.5 ... 
Membmilip 7.--VI .. '! <Ie .J '" -,,6 7696. : 1111.1 

T~lion Z--2 lWl(' 116.6 1148.7 Iua. 11.9 

Outer Product. Characters Z· ;teo, .re ,~].~ 5353.1 291.3 '~6.9 

Oul.., ProdIK'l . Inlq m t--I \' )) ••• \~ " .. 6585." 18SO.a 1193.1-

InMr Product , Real Numbm z--rn .• >'!i .~. 731.3 2~~6.8 '5.J 

Mitra Dl";SIOD z...,ootholVR ~9S . 1 1350.8 11)1<3&.7 1()II,1 

Fibonacci ScricJ 
! __ I 1 
t" .. ( lOO~z.-Z".'-7tZ)fL ~211.0 10770.0 6206.6 un._ 

Nol' I: Vanailks used in lh~ bcndunaru. Nou 1: The OECSYSTEM 2020 uKe! APL-Sf'. 

Nl-IO 10QVIO-(~GOfIO ! 00 l)hSOO The HP lOOO uK<! AP1.llOOO. VSAPL _ liKe! 

VL--I 0 I I 0 () () I on l~ IBM ~120. 

1fio'-10 IOQI'R+-VI.O.I 
HC--26 26p VC- . ABCDf:FGJiUKLNNOPQR$'tIJWXTZ' NOI~ J : AlIllmo:t ar~ in milliseconds . 

For additional information. please cotflacl 
Phil Van Cleave 01 804/ 744-2458. 
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APL.68000 Retail Price List 
Effective October I , 1981 

Microcomputer Interpreter ...................... • ...... • ..... S 3000.00 
User Manual, ifpurchased separately........................... 30.00 
Reference Card ....................... .• • • • • . . • .• . .. . ...... No charge 
Benchmarks Report ..................... . ................... No charge 
Product Brochure .......................................... No charge 

Stated prices are retail prices for single end-users; manufacturer, OEM, and multi
ple end-UStt discounts are available. 

In the United Stales, APL.68(X'X) is currently implemented on WICAT Systems 
hardware, under the DIS operating system, and on Motorola hardware under the 
VERSAdos operating system. 

In Europe, APL.68OCK) is available on MicroAPL LTD SPECfRUM hardware, 
under the MIRAGE operat ing system. 

To place orders, or lor oddirionol illjormurion, 
please conroer Phil Von Cleave of 8041744-2458. 

THE COMPUTER COMPANY· MICRO APl SYSTEMS 
1905 Westmoreland Street, Richmond, VA 23230-3297 • 804/ 358-2171 





lB'"' Using the special fealUres of the alpha formaui ng 
primitive, you can produce descriptive output. 

' «Z . ZZ9 . 99) ' a1469 . 28 0 346 
1 , 469 . 28 0 . 00 (346 . 00) 

FAST SEARCfl / REPLACE PRIMITIVE 

[B'" APL.68000·s search/ replace primitive is extra· 
ordinarily fast. It will allow you to perform char· 
acter vector search to locale andl or replace parts 
of your text. Any pari of the text can be Slored as a 
variable 10 facilitate your corrections. For exam· 
pie. 

kf- ' MARY HAD A LITTLE LAMB ' 
[)S'S(A ; ' LITl'LE' ) 

12 ( LITTLE begins at position 12 of the string) 

[lSS(A; ' LITl'LE ' ; ' BIG ' ) 
MARY HAD A BIG LAMB 

DELIMITED BLA K REMOVAL 
PRIM ITIVE 

[]DBR remo ves all leading, trailing and duplicate 
blanks from a character vector and all blanks pre· 
ceding and following any set of specified delim· 
iters . For example. 

'ODBR' Ll , L2 L3 
Ll , L2 L3 

DELIMITED VECTDR-TO-MATRI X 
AND MATR IX.TO·VECfOR P RI MIT IVE 

IP'" Using C1Box . you can define your delimiter for 
rapid conversion of vector to malrix or matrix to 
veclor. This is especially useful in preparation of 
row and column headings. For example. using the 
semicolon; as the delimiter. 

'; ' []BOX ' OOE . JANE ; LITTLE . TOM ' 
DOE , JANE 
LITl'LE , TOM 

COMMENTS 

[B'" You can add a comment following an APL expres· 
sion. For example. 

2x5 A MULTIPLY 2 TIMBS 5 
10 

DIAMOND STATEMENT SEPARATOR 

at The diamond <> insened between statements al
lows you to place multiple statements on one line. 
For example. 

2+601+-1 2 3()3xA 
8 
369 

A 
123 

ERROR TRAPPI NG 

Ilr' Error trapping in APL.68000givesyou theoptionof 
inlercepting and handling errors encountered duro 
ing the execution of a function. OERX sets the er· 
ror trap and [1l;ER relUrns the program line num· 
ber and type of error found. 

EXECUTION m - SvSTEM COMM AN DS 

[p'" The Execute primitive allows execution of system 
commands and single·line funclion definition 
statements. For example. 

.t.' )WAD DEM:; ' 
SAVED 12 . 10 . 06 06/ 10/81 

Execution of function definition statements: 

.' VSTAT(21R+TIXV ' 

SHARED VA RI ABLE PROCfSSORS 

[8" One processor a llows APL to send and receive data 
through any I/ O port on the system; the other pro
cessor allows you to read and write standard oper· 
ating system files. 

AUTOMATIC SYMBOL TABLE CLEANUP 

Dr" Symbol tables in APL.SV often become cluttered 
with unused names, returning SYMBOL TABLE 
FULL errors. APl.68000 automatically removes 
unused names from the symbol table. 
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