
-)<1=>JvA_+,+./0123456789([;x:\-ainLE_V6\•' □ IT0*?ffN♦ uw::itc•~ ➔l-OABCDEFGHIJKLMHOPGRSTUVWXTZ{◄}$wAEllftll~rR4ABCQIEQH!~!bMLlQEgB§!YY~HI?v 

□••~•••Eij~*om•a~-)<1=>JvA_+,+./0123456789([;x:\-ainle_V6\•' □ 1Tm*?ffN♦ uw::itc•~➔l-OABCDEFGHIJKLMHOPGRSTUVWXTZ{◄}$w~El!ftll~xR~B~£Qf:E§~!~K 
LMLJQEgB§!YY~HI;a,•□••eEB•*om.a~-)<1=>]vA_+,+./0123456789([;x:,-ainLE-V6\•' □ IT0*?ffN♦ Uw::>tc•~➔l-OABCDEFGHIJKLMHOPGRSTUVWXTZ{◄ }$wAEllftll 

-rn~B~£Qf:EQH!~lbMLlQEgf§!YYW~I;gt•~••eEB•*Offl•as;;-)<1=>JvA_+,+./0123456789([;x:\-ainLE_V6\•' □ ITm*?ffN♦ uw::itc•~ ➔l-◊ABCDEFGHIJKLMHOPaRsTu 

XT2{◄}$wAEl!fl!l~rR~B~fgf:[Q~!~lbMH 0~gB§!YY.~HI;at•~••eEEl•*Offl92~-,c1=>]vAl+,+./0123456789([1X:\-ainLE_V6\• 1 DIT0*?ffN♦ uw~f ~· OABCDEFGH 
IJKLMHOPGRSTUVWXTZ{◄}$w~E11fl!i~rR~€!~£Hf:E§HfJ!bMLlQEgf§!YY.~HI;at•~••eER15'•0m•2~-)<1=>JvAl+,+./0123456789([1X:\-ainLE_V6\• ?ffN♦ uw~t 
c•~➔l-OABCDEFGHIJKLMHOPGRSTUVWXTZ{◄}$wAEllfl!i~rA~B!r~f:EQH!~lbMt!QEgB§!YY.~HI;at•~·••EavoOffl9a~-,c1=>JvA_+,+./0123456789([ inl1_V6\• 
'□ I Till*? ff N♦ U w::i tc •~➔ 1-0ABC[,i::-L::-• T JKLMl·IOF·Gfl:S TUVWH'r'Z{ ◄ }$wAEI ! ftll\u: RQB!fgf:[Q~!~lbMt!QEm:;§IYY.~H:(:.fli.1'f'.iil'.l<P•e1H1151*. om.a~ - ) < 1= > J v/\l+, CX) 3456789 ( [ 
;x:,-ainle_96\•' □ ITlll*?ffN ♦ ~ ·~➔1-0ABCDEFGHIJKLMHOPGRSTUVWXTZ{◄}$~AEllfl!l~rA~B!SHf:EQU!~!bMt!QEgB§!VV~H!~a••~••aE915'00ff 1=>]vA¢+, 
+ • /0123456789 ( [; x: \ -U.J..ll LE_ Ill □ I T0*?f f N♦ uw:,tc•~➔l-OAE<C[•EFGHIJKl .. Ml·IOPQfl:STUVW)·('fZ{◄}$wAEI I fl!i~rRQ€!!SQf:EQU!~K!::,1:11-!fW£lB§IYY.~t • ••aEEl15'000 
t..-.ts;;-) < 1= > ]vA¢+, +. /0123456 ; X: \ -«.J.. n L. e - 96 \ 0 'DI T0*? fr N ♦ uw::it,:•~➔ .?..--OAE<C[•EFGHIJKLMNOF·l1RSTUVW)-(TZ{◄}$wAEI: fl!l~:1:AQ€!!£!;!f:!'::q1 0 QEgf§:IYY-1!! 
HI;;!;llt<loi:JCl>•eEEl'17*0ffl..,.a~ - ) < 1= >] en +. /0123456789 ( C; X: \ -«in L. E - 96 \" ' □ I ·r0*?f r N ♦ Uw~1tc•~➔ l.-OAE<C[•EFGHIJICLMl·!OPGRSTUVW:•:-t"Z{◄}$w~E z Ai.Ht.<;;Q§;EQ!::! 
I~lbMHQEgB§IYY~HI;;!;llt•i:ie1>•aE l•;;i.~-)<1=>]vA;r!+,+./0123456789([;x:,-«J..llle_V6\•' □ IT0*?ffN♦ uw~tc•~➔l-OABCDEFGHIJKLMHOPGF TZ{◄>$w~a 

'fl!l~:s:A~€!!GP.~EQH!~lbMt!QEgf§ ;r1at•r.JC1>•eeE1ll'*Offl9;;i.~-)<1=>JvA;r!+,+./0123456789([;x:,-ainl.e_V6\•' □ IT0*?ffN♦ Uw~tc•~➔l-OABC J«LMNOPQR 
UVW)<"T'2{◄}$wAEI: fl!l~rAQa!£P.m;E ~ .bMHQE!.:'l!::§H.!V.!1.1x;-;;at,~C11•eEE115100lll•;;i.~-) < 1=)] vAI+, +. /0123456789 ( [; X: \ -,I.J..n Le - 96 ID ' □ I T0*?f r N♦ uw::itc•r·-tl-◊ABC[•E 
FG\;IIJKLMNOPQRSTUVW:o·z{◄}$w Ill !~rAA€!!£P.g[Qt.1!~KbMl·IPl":£H:;§!!:.!Y.~u:r:~t:1t<lor.I!ll•aeeiv*om..,.2i;.-) c 1= > ]vA;r!+, +. /0123456789 ( C; x: \ -!J.J..n LE_ VI.I 1 •' □ I T0*?f' f ..... u 
w~i~•~➔l-OABCDEFGHIJKLMHOP rvw:<TZ{◄}$wAEllfl!l~:s:AA€!!£P.f:[9LJ!d.!ibMt!QEgB§IYY.~H!lllt6r.I$•eEEl151oOll!•2i;-)<1=>]vA;r!+,+./0123456789(C;x:\-ailll.&_V 
A I:-·' □ I Till* ?f f N ♦ u w::itc •r➔l-OA I- "GH I J KLMHOF·GRSTUVWH't'Z{◄}$wAEI I fl!l~:s: R t:1BF~f~P.g[QU!~lbMt!9.E£lB§IYY-!'lH:.(;g••~11fJ•~)H[-l!11*0ffl9;;i.i;; - ) < .i== > J vAI+, + • /0123456 78 
9(1.':; X: \ -Q.J..0 L e....VA I<> ID I T0*?f ~' ,:,tc•~ ➔l.-OABCDEFGHIJKLMI-IOPGRSTUVWX't'2{ ◄}$wAEI: flll"-:s:AAa!GP.f:EQtg~.1.ibMt!QEgB§!YY.~i.n:;at,r.i(l)•aEB15'*0ffl..,.;;u;.-) < 1= >] y/\ 

;r!+,+./0123456789([;x:,-a.J..n V •l•' □ IT0*?ffN♦ uw::itc•~➔1.-0ABCDEFGHIJKLMNOPGRSTUVWXT2{◄}$wAa:fl!l~rAA€!!SP.f:EQU!~Kb1:1t!QEQB§!Y~!H~ID••r.i••eEElv 
,.;o,om..-.ts;;-) ( 1= > JvA;r!+, + ./0123 .,. :9 ( [; X: \ -«in L. e - 96 \.' □ I T0*? fr N ♦ uw::itc ·~ ➔-~.-OABC[•EFGHI,JKLMl·IOF•Qfl:STlJVW:-n·z{◄}$wAEI: fll!~rAAB!GP.f:E:QU!.d.!ib~F·lC!E:gB§!. 
UYWHI;;!;at,i:illl•eEElll'*Olll•.ts;;-)<1 ~ ,;r!+,+./0123456789([;x:,-ainl.e_V6\•' □ IT0*?ffN♦ lJW::>tc•►➔l-OABCDEFGHIJKLMHOPQRSTUVWl<TZ{◄}$wAB!flll~rA~8!£rV 
FQit:f.l~lbMt!QE!.:'!B§IYY.~HI;l;a••l!l111 -- •,o,om..,.ai;.-) < .i= > ]vA;r!+, +. /0123456789 ( C; X: \-a.Lil LE - 96 IO' □ I T01<?f r N♦ uw:,tc•~-•1-0AE<C[•EFGHIJKLMl·!OF·QF,:STUVW:•('y'Z{ ◄ }$ 
NABlflll~:s:AAAIGP.~EQt:!!~lbMHQE ~ 1Y.~H:riat•i:i•••EElll'*0111•2s;;-)<1=>JvA_+,+./0123456789([fx:,-ainl.&_V6\•' □ IT0*?ffN+uw~tc•~➔l-OABCDEFGHIJKLMNO 
RSTUVWWr'2{◄}$wAEI: f-151~:rAQa!G C l!~K!::Mt!QEQE:§!YYW/J)~;L'lt.f>l.'H>•eee ... 0111.2~-) < .i=) ]vA;r!+, .... /0123456789 ( C; X: \ -«in L. e - 96 I O ' □ I Tlll*?f' r N+u,,ptc ·~➔1.-◊AE< 
CDEFGHIJKLMHOPGRSTUVWXTZ{◄ llflll~:s:AQ!!SRf:EQt:!!~KbMt!QEgB§!YV.!H!;l;Dt•i:i••eEEl'17*0111•2i;;-)<1=>JvA;r!+,+./0123456789([fx:\-ainle_va1°' □ IT0*?ff 
Ni uw::itc ·~➔l-OABCDEFGHI JKL .. 1'1 z :STUVWH't'Z{ ◄}$wAEI I rl!l~x A~€!!SP.f:EQU!JKb1:1UP.F':£lB§IYY~H!IDt4'r.I••aeel5'o011!•2s;. •• ) < 1= > J vA-+, + • /0123456789 ( [; X: '\ -« .,_ n L 
E _ VA I O I □ I Te,- ?fr N♦ uw::itc •r➔l ~' ·DEFGHIJKLMl·IOPGfl:STUVW)·("t'2{ ◄}$wAEI: fl!l~:1:AA€!!'=!£Q5f..:£il::!tJKbMLlQEm:,§IYY.!'lHI~Dt•r.i••eEE1!11ollll!..-;i.i;-) <.S.= > JvA;,e!+, +. /012345 
6789([;x:,-ainle_V6\•' □ IT0 V ♦ uw::itc•~➔l-OABCDEFGHIJKLMHOPGRSTUVWXTZ{◄}$wAEllfl!l~rAQ€!!£P.g[Qt!!~Kb?:1t!QEgB§!YY~H!;a,,1!1 •• aa11~oom.2i;;-)<i=> 
JvA;r!+,+,/0123456789(t;x:\- _V6\•' □ IT0*?ffN♦ uw:,tc•~➔l-OABCDEFGHIJKLMHOPGRSTUVWXTZ{◄}$wAEl!fl!l"-~AAB!SEf:EQ!::!!~Kb?:1t!QEQB§IY~~Hilgf•~$•m 

-eOll110tDll!9;;i.s;;-) < ,i:::: > ]vAI+, +. /0 ... ;6789 ( C; X: \ -U.J..ll L. f. - 96 \.' □ I T0*?f r N ♦ uw:,tc~+ ➔l·-OABC[•EF'Gtil~IKLMl·IOF·Gfl:STUVW:·('r'Z{·-1}$wAEI: flll"-:s:AQB~GEf:E:Q!::!!~K!:::MUQEQ 
RiIY~~H!~At4'1:l!ll•aE0151*0111•2s;;- ]vAl+,+./0123456789([;x:,-«J..OLE_V6\•' □ IT0*?ffN♦ Uw::>tc•~➔l-◊ABCDEFGHIJKLMHOPQRSTUVWXTZ{◄}$~Aalfl!i~rAAB! 
CE!;;E!ii!::!!1:!.!i!:::M11Q!:::/.:m§IYY.!!!qI;a• C ,ae•*om.;i.~-) <.S.= > JvAI+, + • /0123456789 ( [; x: \ -u.1.n Le __ VA Io• □ I T0*'i'f f N ♦ uw::,tc•~➔l-OAE<CDEFGHIJKL.Ml·IOF'Qf::STlJVW)·('fZ{ 
$wAEI: fl!i\rAA€!!£P.f:E!W.:bl.K..1-,,?:1t!Q - ·yy~Hx;g,.l.'.l!ll•eEEl15'0011!•2i.:;••) < .i= > ]vA;r!+, +. /0123456789 ( [; X: \ - '" .... VAID' I] I T0*?f r N♦ uw::itc•~ ➔l-OABCI)EFGHIJ KLMI·! 
OPORSTUVW:•('l'Z{ ◄}$wAEI: fl!l~rAl':I ~' ':Qt:!!~KbMt!QEQ!S§!Y'.:!:'.~HI;at.t.~••eEEl'1,¢,llm.as;;-) < 1== > ]vA¢+, +. /01 \,,J 789 ( [; X: \ -«.1.n Le - 96 ID' □ I ·rlllJlc?f r N♦ uw:>t<=•~ ➔ .?..··­
◊ABC[•EFGHIJKLMNOPQfl:STUVW:o· V ~~a, flll~:s:AAA.~!£gf:EQt!!d.!ib?:1t!QEgB§IYY.!'lHI;at•r:1••t;!EEf15'*01!1T;i..;;-) ;;:; vAI+, +. /0123456789 ( [; X: \ -(l.1.nLE .... VA\ 0 I □ IT(~­
?f f N+uw::itc•~➔l-◊AE<CDEFGHIJ Ill >F·Qfl:STUVW)·("r'Z{◄}$WAEI I fl!i~rAQt!~fgm;EQ!::!!~KbMt!QEQf~§!Y'.:!:'.~1.-.,:J:;i:it• \,I~ IEl15'*0ffl9;i.i;;-) < 1= > JvAI+, + • /0123456789 ( C; x: \ -(I 
inle_VAl•' □ ITlll*?ffN ♦ uw::itc• ABCDEFGHIJKLMHOPGRSTUVWXT2{◄}$wABlfl!l~:i:AA€!!£EgEQ!::!!~KbMt! !YY~Hr;at•i:i••eEE1ll?OOffl9ai;;-)<1=>]vAl+,+./012 
3456789 ( [; X: \ -U.J..11 L f. - 96 I. ' □ A. fr N♦ uw:1tc•~·-t1.-0AE•CDEFGHIJKLMMOPClRSTIJVWX"t'Z{◄}$wAEI: fl!l~:s:A ..J f:EQUL:.!KbMt!Q[:gE;§IY.Y.!HI~at•r.i••aEIEl15'*0ffl9;i_i;; •• ) ( 
i= > JvAI+, +. /0123456789 ( [; X •A n Le,_ 961. ' □ I T0*?f r N♦ uw:,tcH- ➔ l-OAE<C[1EFGHI JICI...MHOPGF•:STUVW)-( a. $wAa: flll"-rAQ€!~£!;!f:!::Q!::!!~Kb?:1t!QEgB?.IYY~tn:;.g,4i' 
□••aEEl•*Olll•;;i.~-)<1=>JvA;r!+,+ v, 3456789([fx:\-uinLe_Vl.l\•' □ IT0*?ffN♦ lJw~tc•~ ➔l-◊ABCDEFGH NOPGRSTUVWXTZ{◄}$wAEllrl!l~~AQ€!~SQf:EQ!::!!dl6?:1t! 
OEQ!:::~IYY~H!;';';Dt•~••aEEl15'00m. 1= > JvA¢+, +. /0123456789 ( [; X: \ -(I .... fl L. e - VI.> 't <> I[] I ..,.0,1,rr r N+uw::it <C -OAE<C[•EFGHI.JICI...Ml·IOF•(Jl~:STIJVW)O"Z{-l}$wAB: flll"-:1:n 
o!!;!fE!§;EQ!::!!~.l!!:::Mt!QE:gf:,1H!:.!Y.~tD:: Ill !ll•aE915'oOffl•;;i.~ - ) c J."" > J vA-·,··, +./0123456 789 ( [; x: \ -u .1. fl Le .... v1.1c~"' ~ '"N ♦ uw:, tc:: •~·+1-0AE•CX:•EFGH:C.JI< LMM!)F·a1:;;s TUVWN 
{◄}$~ABlflll~rA~€!!£P.5[QU!~Kb B§!Y~!HXll3f6r.J!ll•aEEl'100ffl9;;i.i;;-)<i=>]vAl+,+ 0 /0123456789([ .. V6\a' □ IT0*?f'fN♦ lJw~tc•~➔l-◊ABCDEFGHI.JIC 
LMHOPGRSTl.lVW)·('fZ{-i}$wAEI: Ill!>,; z SE§;EQt!hl.~b:1:1t:rnEm:,§D:.!Y.~Hr~at•Li••eEEJ151*0ffl9;;i_~ - ) < 1:=: > ]vA;r!+, 89 ( [; X: \ -(I.Lil L. f. .... 96 \.' □ I TmJlc?f r N ♦ uw:1 tc:: i·+ 

T 8 •? H ••".,tor c ➔ l -◊A •cne,·o ... MHO Po RS TUV WXTZ { ;}$ • •• ""'" M '""""Se! 0'" eeern B ""'""' ~-•□m ... • ) < i + > J vo;<+, + , / 01234 56 78 9 ( C I , l 

➔l-OABCDEFGHIJKLMHOPGRSTUV ◄}$w~a:1111~rAAB!SE[EQ!::!!d!bMt!QEQB§IYY.!HI;a,,r.J(f)•aBEJ"*Offl A¢+,+,/0123456789([;x:,-«LllLE_V6\ 0 " □ 1 

,-ainLE_Vl.>\•' □ IT0*?ffw♦ uw~tc•~➔l-◊ABCDEFGHIJKI...MHOPGRSTUVWXTZ{◄}$wAffilflll~rAA€!!SQIEQ!::!!~K6~LlQEgB§IYY.~H!~Dt6~••aEl~15'*0m.;i.~-,c~=>]vAI+,+./ 
0123456789([1x:,-uillLE_Vl.>\•' □ 1Tm•?ffN♦ Uw:>tc•~ ➔l-OABCDEFGHIJKLMHOPGRSTUVWXTZ{◄}$wAffilflll~xnA€!!£QIEQ!::!!~KbMLlQEgB§IY.~~Hr~a,.r.i~•aEle15'*0m ... ~­
c-)<1=>]vA_+,+./0123456789([1X!\-ainle_Vl.>\a' □ IT0•?ffN+uw::itc•~ ➔l-OABCDEFGHIJ«LMHOPGRSTIJVWXTZ{~}$wAB!flll~rA~€!!SP.IE£i!::!!~!bMt!QEgB§IYY.!H!? 
□t•r.i••eEB~• 0fflT;i.i;;-)<1=>JvA;r!+,+./0123456789([1x:\-ainle_v1.>1•' □ ITm*?ffN+uw:,fc•~➔l-◊ABCDEFGHIJKLMHOPGRSTUVWXTZ{◄}$wABlfl!l~~A~€!~£RIEQ!::!fJK 
I...Mt!QEgf:;§I!:.!Y.WHI;l;Dt6~$•eE1a~•om.ai;-) < 1==: > ]v-""/,·':-, +. /01234~:i67B9 ( C; x: \ -« .1.n l. e .... VI.I 1 •• □ I ·r!n*?f f N ♦ uw::itcH• ➔ .r..--·OAE<CDEFGHI Jl<L..MH()f',(Jf.:STIJVW:o·:~{◄}$wAEI: fl\! 

-xAQS~£giEQ!::!!dKbMt!QEgB§I!:.!Y.!~Ilgt.t,~••aEE1J11oOlll•2r~)<i=>JvA;r!+,+./0123456789([;x:\-ainle_v6\•' □ IT01<?ffN ♦ uw:,tc•~ ➔l-OABCDEFGHIJICLMHOPQRSTU 
)·("t"Z{ ◄}$wAEI {'(g"-:1:11 AB!SE!iif::£itH!,Ht!:::~t:!Elf::gf:,§IYY.~1:.D::;a,:.l~••eea'1700ffl•2~ •• ) < J:a( "'-,A;r!·i··, +./01234~i6 789 ( [; X: \ -,1.1. fl l. e ... Vb. I<> ' □ I ·r0 *? f' r N♦ uw:, tr· ··► J. --◊A:f.~CI:•EFGH 

( ! . 



Printed in the U.S.A. 

The following are trademarks of Digital Equipment Corporation: 

DEC DIBOL 
DECnet Digital Logo 
DECsystem-10 EduSystem 
DECSYSTEM-20 IAS 
DECUS MASSBUS 
DECwriter PDP 

UNIX is a trademark of Bell Laboratories. 

Copyright© Digital Equipment Corporation 1984 
All Rights Reserved 

PDT 
RSTS 
RSX 
UNIBUS 
VAX 
VMS 
VT 

11 is assumed that all articles submitted to the editor of this newsletter are with the authors' permission to publish In any DECUS 
publlca1ion. The articles are the responsibility of th• authors and, therefore, DECUS, Digital Equlpmen1 Corporation, and the 
editor assume no responsibility or liability for articles or Information appearing in the document. The views herein expressed are 
those of the authors and do not necessarily express the views of DECUS or Digital Equipment Corporation. 



GOOD NOTATION IS A GOOD TEACHER 

.ee Wilc~ox, Department o·f F'h~~sics 
SLJNY Stor1~ Brook N,Y, :L:l79 1 

In onls t~1r·ee li.nes I sPeci·fied a~ p1•ocedure 
11amed: AVERAGE, ,·an ·Lhis procedure with an 
ar·~ument, ass:iSr)ed a va r·iable (A) ta be ·the result 
~~r1d disPlased j_ts va l Lie, f:'i1·1all~J, I s;11ved bo·~t·1 ·Lhe 

[iA~-_;l~~-•bl;.1_:_.:_·,:.:Nelr.·:d M[,1A~Ml:~.:~:;,;_;~~,l;IG .... :~;;N{~ R~=D•:.·,:r'.l .. ;C_:il.)~ a~8sut!b~:;;: 
• v ~ elimi11ates ·> ·t~1is+ Mem ori:1 

allc)cation j_s aL1toma ·Lj_c, ·t~iPe declarat:ians are 

Mans APL concep·ls are new? 
al.ttoma·tic cc>inPtJta·tion but r,ew a l sc) to 
whi<~h coITrPl1·Lat :i.01·) is c □ r1c:~eived. 

Primitive Functions 

not 
thP 

to 
:i.n 

I do11 1 t ordinariJ.s Preact1 to the conve1·ted, 
but Pe1·t1E~Ps so1ne o·f ~tour rei~der!s ar·e e>:Perj.encir)S 
tt,e frustration I exPerie11ce i11 cleali11~ with sch(1ol 
administ1·f~tors and colleagues who are to·tallu SYmbo l s such as: + and x de1·1ote functions tha·t 
:i.-~-~~no r·ant of A!:•1... + J: f t-h~:-~~:;(-? i,..1orcl1; can hfJ l:::, ~:Jfl' Jr .aPP l u +.n ~:~rs~11Y1€·•nt <:;. at ] €-\ft ··)nd r ·i c~ht ·31- d rE.)t 1Jrr 
l'(•:-,adi:ir::; :i.n di.·::;cu ,:;i:;:i.on'.,'· :,_1:i.th s;uch Pi,,r'.::. oni,,, I ,i1··t,0, T'E',,uJ.t.~:: · , ... ec;rn:i.nr.~ -i~ 1..1~;0; ci ·c:c)1r,r-1..1~:,:,,r m;,;;;ni::: ,. 

1
i:i:!a;'n:i.ni·; 

?J.e a~;ed+ the mea nin ~ of s1N1ch "pr•imi·tiv e fur1ctions" 21··1d 

!,.Jhat is 01PI...? 

lei~rr1ir1~ to c~ombir)e these tc) Prod1Jce 11ew fL!r)ction s 

sui ·t erA} t~r-~~-~-·
1
,_-~lc•.:'i~lC):_,,~:.:1

1
~
1

L1:.~,r-·.:.~~.~-•.d f(JT' a Par·lj_cula1· sub,.Ject. 
w. ~ _ o·r PJ'j.mi·tive fur·1ctic,r)s ~ives 

(1PL :i.ts E•::-~Prc-:-~ssiv<-:-~ness:," I ·i!rc·, jntc1 r n --t-·i or· ... l r·oad 
siSr1s, kes·-s·troke~i 1•epreser1~;~; P;i~iti:~~ J~:ve been 
desj.~1-1ed ·to st.ig~est what the~ niean-e,S+ 

□ •4tLJ•¢ □ •DATA[6 □ •DATA] 

4 7 4 9 2 2 2 3 7 9 9 1 9 4 9 
1 2 2 2 3 4 4 4 7 7 9 9 9 9 9 
9 9 9 9 9 7 4 4 4 3 2 ~ 

9 9 'i' 9 

Pri1nitives, like tt1os e abo ve~ ~~PP I'C)>:i ma·te the l(lSic 
repertoi,·e c,f a ·Pirs·t·--~rader •Me.~. a ct1ild can Pt.it 

:·)umber·ed blocks~ in sorted c,r·der before he cs~n add, 
The basic meaninS of a doze11 or so APL r:-ri1nitives 
car1 be lefJrned ir1 a few t1olJrs. 
tJse·ru:l in □ r•dj,11srs c~or·1ver~;ation. I pr•e·fer: A~$B 
to a11 ;3wk ws1·d!"A j_s B with :L·ts c □ mP□ 11errts take11 i11 
reverse ordern. I py•e fe,· teachers w~10 exPre~;s 
~:;imPle ideas simPl8 a1·)d stJ~~e~;tivels, 

[continued on page 3] 

.liQIAfil& Mill QUOTABLE 

Cc)mE-~ -t:~11 '::~c-:•~ Pr·f~"::;ic.if.-!nts, D(-:~-==~ns;, PrinciPalsv John Backus 
School Boardsj s;:i.t at m'c! APL tE,rm:i.nal., Lc,t. !TIE• s.hD<•J Leader of the original FORTRAN developement team 

wh~ APL is uniouels suited to needs in 
educ~atiorr. Le·t 1 s tall~ abo~.1t c □ rnPLrti1·1s as it 

for IDE:AS. At an APL ter ininal I mi~t·1t t~Pe ! 

D~EFI~lE 1 AVERAGl~!(+/w)+fw 1 

[]~--(4~NA'v'I :i:;:P,GE l]-1--Dr.~TA~--? l ~if 9 
4 7 4 9 2 2 2 3 7 9 9 1 9 4 9 

~eneraJ (Commenting on current trends in FORTRAN extensions 
Vf.-Jh :i. c 1 (-:-~ to an ACM SIGPLAN conference in June, 1978) 

I'm not in favor of any of them. I think conven­
tional languages are for the birds. They're really 
low level languages. They're just extensions of the 
von Neumann computer, and they keep our noses 
pressed in the d~rt of dealing with individual words 
and computing addresses, and doing all kinds of 
silly things like that, things that we've picked up 
from programming computers; we've built them into 
programming languages; we've built them into FOR­
TRAN; we've built them into PL/I; we've built them 
into almost every language. The only languages that 
broke free fran that are LISP and APL, and in my 
opinion they haven't gone far enough. [from R. L. 
Wexelblat,ed., ~ Qi:. Programming Languages, New 
York, Academic Press, 1981. Thanks to Homer Hartung 
for bringing this to the Editor's attention.] 
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903 Ridge Rd Suite 3 
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We look forward to your contribution to The '------"' 
Special Character Set. Your cooperation on a few 
matters of style would help get the newsletter out 
on time. The newsletter staff is all volunteer and 
the time you save us is appreciated. 

Set-Up 

Basically, your contibution should look like 
this article. Use black ink. Type your text sin­
gle spaced. Use only one side of each sheet of 
paper. Skip one line between paragraphs. Set your 
margin at 4 3/8 inches wide. For type with 10 
characters per inch, you would have 43 characters 
per line. For type with 12 characters per inch, 
you would have 52 characters. 

Titles 

Please start the title of your article on 
the left margin using all capital letters. Skip 
one line, then put your name, title, firm and mail­
ing address. (You may omit your title, firm and 
mailing address for reasons of modesty, privacy, 
shame or whatever.) Sub-heads in your article 
should begin at the left margin with a blank line 
above and below them. 

Letterhead will not be reproduced. Drawings 
should be either 4 3/8 or 9 inches wide. 

Commercial Guidelines 

The newsletter will follow strictly the gu­
idelines related to the non-commercial nature of 
DECOS. If you have any questions on these, P:ease 
contact the newsletter editor or the DECOS office. 

CONTENTS 

GOOD NOTATION IS A GOOD TEACHER ........ 1 
NOTABLE AND QUOTABLE ................... 1 
AND THEN THERE WERE 3 ....... , , ... , ..... 3 
NEW DEC APL PRODUCT MANAGER ............ 3 
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LARGE DATABASE HANDLING WITH APL-NET .. 13 
ADVERTISING UNLIKELY .................. 16 
DECUS EUROPE LETTER., .......... , ...... 18 
US SUBSCRIPTION REPORT ... , ............ 19 
DECUS AUSTRALIA LETTER ................ 20 
SURVEY RESULTS ..................... , .. 21 
DEAR APL FANATIC .................... , .22 

.fil.!.l.li TERMINAL 

The terminal for our hospitality suite in Anaheim 
will be an LA12-AB with APL keycaps provided by 
Bruce Hunter (617-493-4963), DEC's marketing wizzard 
for the Correspondent. The LA12 comes standard with 
an APL character set. APL keycaps are slightly 

'---.__./ 

'-..._/ extra. 
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Alm. .IHm IHEM. ~ 3. 
Douglas Bohrer 
Editor,~ Special Character~ 

Kevin Walker, formerly an APL SIG Steering Committe 
member, has accepted a position with Digital Equip­
ment Corporation. As a result, he has resigned his 
Steering Committee position. We are down to 3 
Steering Committee ·members. We are getting danger­
ously close to a forced merger with another SIG. 
If you plan to attend a U. S. Symposium in the next 
year you could become a Steering Commit tee member, 
with emergency powers for life . The current Steer­
ing Committee is prepared to be very flexible on 
your duties. We wii1 need someone to represent the 
APL SIG at various committee meetings at the Sympo­
sia. If you can help, please contact Doug Bohrer 
at 312-251-9449, Sue Abercrombie at 800-341-0463 or 
Larry LeBlanc at 312-860-8181. 

m ~m PRODUCT MANAGER 
Douglas Bohrer 
Editor,~ Special Character ,Sfil. 

Dave Quigley has been named APL Product Manager for 
Digital. He replaces Roger Matus, former DECOS APL 
SIG Chairmen. Roger has gone on to other duties 
within DEC. Dave promises enhanced cooperation 
with the SIG. He says that a lot of engineering 
effort is going into VAX-11 APL enhancement. Dave 
refused to confirm or deny rumors that STSC is 
working on an APL for the Rainbow. He did say that 
he would be happy to help with questions on DEC• s 
APL products for the VAX and DEC-10/20. His ad­
dress is ZK2-3/Q08, 110 Spit Brook Rd., Nashua, NH 
03062,phone 603-881-2343, 
Turning to another Digital development, Greg Adams, 
a DEC RT-11 guru, mentioned the "possibility" that 
APL would be one of the "national character sets" 
implement ed on the PRO under RT-11 while answering 
questions at the DECUS EUROPE Symposium in Amster­
dam. If it happens, your editor will try to be a 
field test site. 

fil AT ANAHEIM 
Susan Abercrombie 
Ventrex Laboratories 
217 Read Street 
Portland, Maine 04103 

At Anaheim the APL SIG is still small, but still 
hi h uality. We are repeating two sessions which 

lg e~ t o enthusi astic audiences in Cinci nnati , An 
in:~oduction to APL will highlight the reasons ~or 
using APL and a discussion of the applica~~ons 1~~ a 
which APL is especially well suited, tog)ef er ~PL 
brief tutorial. A panel on the (nearl y ree 
interpreters available through DECOS (APL~11 f~~e 
RSTS RSX, and RT; SCI-APL for VAX) will escr 
thes~ products and give users a chance to discuss 
them with experts. 

DIGITAL (remember them?) has scheduled a session to 
discuss the features of VAX-11 APL. DEC's 
presentations on this product have been excellent in 
the past, and we haven't had a DEC session for 
several symposia, so this should be of particular 
interest. 

We will try to have an APL terminal available to 
allow us to give hands-on demonstrations using one of 
the exhibit hall VAX systems. 

California or bust! 

GOOD NOTATION [continued from page 1) 
f01 r ra'.; Think i n~l 

While LISP and LOGO encourase users to think in 
terms of hierarchical list structures, APL 
encourases users to think in terms of rectansular 
a,·rass. Such d~ta st1·~.1ct~Jres co1r1mc>11l~ i~r·1se 111 
p t•1~s i cs, e 1,g i 11e er:ir1 ~, s,Jc i al sci e 1,c~ e •• , Ob s er·ve, 
P:Lease, how easi ].~ one maY ma r,iP 1Jla·le arra~s wi·th 
f:.i PI... F,ri ni:i. t.i1..1E-~ !:;.! 

\ ~5 
:I. :3 ,4 :"·' 

j_ 2 
4 
6 

[l~-- T{.:'f:r!.~ 1...1 :.~. (I. ~::; ),>,, X 't '.i.:i) 

3 4 
6 B 10 
<? :I. ::,~ l ~=.=; 

+/T/:> 1'.<I. .. E 

1 ~) :30 4~) 60 75 

( out e r Product) 
(t:i.mei:; tablf,•l 

x/ TA B LE ( co lu mn Produ c ts )) 
120 3840 29160 122880 375000 

:1. J.\l)TIH<l ... 1.;: 

:t 4 '? l 6 2'.5 

A/ '1 TC:.iBL l::'.::::)QiAF.cl...t::: 

m·rr.:-, l:<L.E 
DOM,::-i:i:N 1:::1:;:i:;:o i:;: 

(is TABLE s;s1~metric?) 
( ~:!-(·::~ ~:; ) 

<ma t ri~t rec i Prc) c al ) 
(aha! determinant=O) 

Ope r ator s an d In s:i. Sht 

:I.() 

+/ :I. 2 3 4 
(+/1. :!. 3)+-4 

(( + /J. 2 )+3 ) +4 
((:3)+3)+-4 

(6)+-4 

o,(EAC H ---Wl'.TH) 

( a uf.,•i;; t:i. o n) 
(bes the auestionl 
( ,;;}5.:l. a in) 

(auestion t r ivia l ) 
(cli.mb out) 

( r e~;u l t) 
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AF'L ~3ll(Jws rectJrsive definitio11 
s2ecifica·tio11s 11,as e11tail ·the 
SPecified (BASIC and FORTRAN do not), 
recu,•sive fl1nc~tior1 eQ1.Jivalent tc> 

funct:i.on 
function t:Jc•:-~ :i. n~:J 

An rn-<P l :i. c :i. t l ·,ci 
+/ could be 

This function l.1ses 
(:i.nd(•:•!~<· .. ·:i.n) -··c•:•~.sJ. 

3 

(each-·with c □mPariso11) and 

A tr·iv:i.al case C>(:?cL11·s whe1··1 onl~ two ntJ1nbers are to l'he desisn of INDE>: is Perhaps r1ot abviollS at a 
be i3dded: ~lar1ce but whe11 the alsarithm t)as once bee11 

This is an IF-THEN-ELSE 
almo::;t l:i.tf~rall·::}11 ! f)UM 
t~1at ·to ·ttie l.a~;·t r1u111berY 

c~ons·t1·lrc:·ti □ n wt1i(~h sa~:JS!-' 

al]. b1.J·t ·tt}e last nu1nber, + 
-l ♦ w :UNLESS onlw two 

is ADI1 w. ·rhis :sl.1~;pe11~;e·PL1]. mode cJf reasoni11S 1na~ 

und(-:-~ r::;tooci !1 ( :I. 0 mi nut.E\::; r<-:-~f 1 ,act :i. on) Y C)nc-;,~ h-mr::. 
ac<1ui1·ed insist·l·t wtlich i:; immediatels transferablei, 
If·!E1E>, beco111es an idiom of ttle lansuase. To 
2rodL1ce the Pr□sram I~IDEX withou·t APL's elese11t 
OPERATORS, one needs to construct a loop w:i.th:i.n a 
loop (See Niklaus Wirth,Scient:i.fic American, SePt 
84) 

Here :i.s an utterlw tr:i.vial funct:i.on to sum 
odd te1·1n::; i11 a lis·t: 

seem stranBe to a neoPhwte but RECURSIVE THINKING :i.s How does this work 7 Let's f:i.nd out, Turn on the 
a POt,.Ji::!rful F·(:::r.;;~di:.:.~m11 t,,IE•ll t.-..iorth F·ract:i.cin:.:i+ I call DDf)!:F~VE ft1aturf:!o 
this; "the art of begsins the auestion" DotJSlf~s 
Hofs·ladter sPends~ 1nL1ct1 of tii~:~ book (Godel, Escher· 
find Bact1) e>:tollir1S ·this ar·t. So C)fte1-1 1·ec~ursive 
fLtnc·tio1·1s Provj.de eass ar1d clear solL1tions, 
Rec:Lrrsio11 is absc)lutels esse1··1tii:il. in ans nc)ta·tio11 
su:ited to Se11er~~l ed1.1c~atj.ono 

Tt·le dsadic PJ'imi·tive, L(Fl_.oc)I~) re·tLir•r1s the 
sm~iller· o·P its ·two scalar a1·S~Jme1··1ts* SL1bs·t:i.tL1te L 
ir1 Place of+ in t~ie above exa1nP:le. ·rt,en soLt wj.11 
see tt1at L./l ... J:sT retL1r·ns the least member o·f LIS~T 
so that L/ :i.s (MINIMUM-OFl,x/ :i.s (PRODUCT-OF) 
and so on, Wh:i.le FUNCTIONS chanBe data :i.nto other 
dicita, DP! :i:;:?1TCJF/S chani.'.<fci funct.:i.nn::c. :i.nt.o ot.hf,i r 
fl.1nctior1s as i1·1: Sj.n >:::•-C(:Js Tt1e ' (der:i.va·tive) 
acts; tJP □ 1··1 ttie function ·to j_ts ! .. EFT to ct1anse it ir1·to 
another f1.J1·)ctio1··10 ·rt,e ssmbol / rePrese11ts a11 
□ PERA·r □ R a1-1alaSoL1s to ·rt·,e ·famil~ of functi(:>r1s 
ser1erated bs ·f/ (wt·iere ·P is ans Primi·tive 
fu1·1c~tion) are all are cons·truc·Led 011 a11 identical 
recur::;ive ternP].a·te. I had r1ever 11oticed lzi111st1iP 
between SUM-OF and MINIMUM-OF nor had I aPPrec:i.ated 
ans disti1·1ctior1 be·twee1·1 OPer·a·tor and fL111ct:ion. 
Gifted tea(~tiers disPer1se Pearls of ins:isht. 

) ox:.(~:.1:::1=;:vi::: 
SUMODD ?:l.0f9 

'::~UMO:OD~r :I. ()p <:;> 

.A. 

9 9 9 9 9 9 9 9 9 9 
1:~UMODDT :!. Of·<? 

·" 

9 8 2 9 8 4 P 6 7 
:;,'.I+/(2 J Y)/Y 

SI.JMDDD [lJ 1 0 0 1 0 0 ◊ 0 0 1 

+/(21Y)/Y 

If B if; ~~1··1s Bc)olea11 vec·tc1r (:l.s a11d Os) Then StJMC)DD [:I.J 25 
deMorgan's theorein is exp1•e1;sed! 

(AvN mean: AND OR NOT) Before I saw th:i.,:; 
The OBSE1~vE fea·tL1re reveals eac~t, 1ninute step 
com Put.at :i. on ❖ SUMOX:1 D u!:~f~s 2 I ( ,nodu l o·-·2) 

in ,c~t 

to 
e)<PY'ession, I t,~~d trolJble re1ne1nberir1s deMorsan's locate add ter·ms tt1e11 L1ses / (L.C)GIC-C(lMPRESS) to 
·theorem. Now I cc)uld 1·1ever forse·t i·t! Good de····select ever1 ter·ms+ The oPera·lor·: / is used i11 
teacher·s firid vivid wa~Js to e>:Press i1nPortan·t ideas+ two ~uises as(lo~ical-co1nPression) and as 

(st1rn-reducti1J1-1)1 F'lease compare tt1is expression, 
SUMODI1

~ witt1 corresP011dinS Pros rams i11 
PASCAL,BASIC(16 l:i.nesl ,FDURTH(B lines) LISP(6 

,.·.11~1 ... 1·0 fl.11·tt1er de1no11str·ate the nimble brevits of li11es) sive11 bs .awrence Tesler, Scie11·t.:i.fic Ameri!~a,-, 
r con::::i.dc-:-!r! 

Tt1is usefL1l ft.111ctio11 retL1r11s t~ie starti1·1g inde>: 
the risJ·it t1a1··1d strir1s ir1 the left hand strir1S1 

13 

SePteinber 84. How can we admire 16 li11es of BASIC 
for sL1ct1 an ut·terl~ trivial fu11ctio11? The ve1·~ 
concept of a funct:i.on which takes an arBument and 
returr)~; value is absent in BASIC. If br·evits :is 

of the soul of wit, BASIC :i.s dimwited indeed, I'm 
att1·ac~ted bs teachers witt, a tre11char1t wit. 
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In Classroom and Labora·tors 

Had I a class alr·eads Pl'ePared for APL .. b~:i 110 
more ·tt·ian ·three clasii~ Periods~ I COl.lld wri·le 01·r ·tt1e 
blackboard for 1·)ote-takers: 

while exPla:i1··1i11g tt1a·l ttiis 1s~ tt1e 
fLtnctior1 witti coe·r·ricie1··1ts sive1·1 bs a. 
dE•mon::;t rat ❖:-~: 

Dt·1 1 :L F· □ L."( Dt·X01 2 
:I. 2 :3 4 
J :t :"; 21 

4 

r:.·nl!:~nomii: l 
J coulr.:i 

There is ·tr:iPle be1·1i·Pit ·P1·01n ~;ucti 
co1nror·tmerit~ 1) I P1·ovide an 1 •. 1n2mbigl.1ous 
defini·li.c)r1+ 2) I ·tes~c~t1 ~~ wor·tt1wt·1ile 11o·ta·l:io1··1 wt·iile 
using it i1··1 c~or1·te>:t. 3) I stiow tl(lW ·to i~ltto111a·le 

computation, NO OTHER COMPUTER LANGUAGE CAN BE UsLu 
l:N "J'Hl:S WAY+ APL. can be wclven into the Wi3rP o·f a 
Sl.!b,,jec~t. BAfi]:c;, FOR"J"RAN ~~1·1d PAf~CAI ... (~211 J')()'l! A 
fabrj_c wover1 with t·1e1nP W □ (:)f a11d ~~j_JI~ warp COlJld t,ave 
small appeal+ Iver·son's direct de·Fi11i·l:i(ll"1 1··,o·ta·ti<J!"r 
is a "met~~-·AJ:)1_u wt1ict1 Sl.lPresses co111P1 .. 1ter· de·tai:Ls; 21··1d 
abets clei~r, uncluttered e>:Posj_tio1·1+ 

"AP! __ is diffi(~l1lt" 

To ima~Si1··1e ·tt1at AP! .. is diffic'.ul·t bec~~use :i·t 
uses a dc>ze1-1 or· so e>,otic'. 1·)ew si:1111b!Jl.s :ls~ ·to be 
mi5;Sl.ri.ded. Clne 1nigi,·t as well c □ 11cl.ude th;:~·t ·the 
difficlrl·t~~ c)f mat~lema·t:ics steins; from it!; u'.;e !lf ·tt·ie 
Gree~. alPtiabet. A!~L .. , lilze 1natt1e1na·LJ.cs, is diffic1 .. 1:L·l 
be(::a1Jse tt1il")!(.illS is dj_fficl1l·t. We 1·1eed al:L ·t~ie t·1elP 
we ,~a1·r get fro111 in·tellige1·)t 11ota~·L:io1·1. AJ=•J .. 
PT'irnit:ive~; are metaPh□ res wc)r·tt1 lea1·1·1i1·,g a11d 
shar•j.ng, QUite ~JPa1··t f1•01n ·tt1e:i1· u~se :ln a1.1·Lomi:~tic 
comr:-·ut;:~t :i.orr. 

If ~IC)lJ do11't l!Se i11ter11a·tio11al SYMB(JL.S, ~:~Ol.r 
wi 11. ncc·ed F·· rovinc :i. a 1 i:;:E:GI :1'1'-JE:O .... t,.JCJF:DE, In AF·F l(" ... ,:;oft 
BASIC, for exsimPle, I c~a11'·t 11a1ne 
var·i~3ble: DAl'A , i·l t·ias to bet DA.fA% B1J·l ·tt·ia·t 
w □ r)'t wclrk ei·ttier· because this; woL1ld be i1·1terp1•eted: 
D AT A% bec~a1_1s;e A"f is; a l~E:Sl~l~VEI1-WC)RD aJ11d 
APPle-soft is1·1ore~; bla11ks!? 
about ·t~1is'f Thj_s is 
difficlJlt~,; havi1·1g r)othing 

Wtiat is worthwt·,i:Le 
211 1.J!")Wel(:~ □ 1De l~i11d cJ·f 

·to do with ideas. 
J:11 Al~L 01·)e m~~~ na1ne var·i~~ble~~ and 

I l!Se Ut")der·lir)es, f □ Y' 1·eaditbilits, to distinSl1ish 
func·tio1·1s: f1•01n variables at sl.a1·),~e blJt tt,e 
lar)StJage doe~~ 11clt J'eGllir·e thi I·r tt·1e tas~k at t1arrd 
invcJlves ori].s + a1·)d >: ther1 o·ther· Primi·tive fl1r·1c~lions 
simPl~i dcl1·1't exist. It is s~till ·true ·t~ia~t: 

2+2X2 
6 

I1·) so1ne of OllT' fir·)est lJf·1ive1·sitie!; Al~L" hf!S 
flou1·:ist1ed ·fo,· sear~; :i11 u1·1derSJ'Bd1 .. 1i:~te ir)str1 .. 1{:tio1·1 
aind if) sopt·iisticated 1·esearct1 
UC I<e rk(" 1 c-:•!,, .l ,. 

Now APL. is ·flc)urishirrs 
Hi~t1 CC)St whict·1 inhibited APL .. 
all bi .. 1·t VBf)ist1edo Alr•eads 
irrter•pr•eter~; ·to 1·u11 orr big 
versi<Jr·1s wil:L f'(.111 01·) Moto1•0].B 

in Perisonal c~OlhFlJter~:;. 
use in ac~ioe11r1a r·1a~; 

tt·1e1·e BY'e ·fol.fl' A!:)]_ 
blue's PC~. Otf1e1· 

68,000 m:ic1·0 1na(~t·1ir·,e~; 
(e.S+ M2~ci1·1tos;t·1, AmPere) ·rt1e AmPere 1nac~f·1i1·)e j_s 
1na1·vel o·f tech1-ioloss( .. JaP2n) it has AF:•L .. irr 
ROM, 256 RAM a1·1d mi1·1e~it1.11·e disk(400 
kbs·Le). ·rt·iis, laP size, 1r1act1j_r1e wi:Ll r·etail fo1· 
ab(Jllt ~;1500 (1984). We w:ill see APL_ j_11·tesrated wi·tf·i 
vivid Srapt·iics 01··f ·t1·1e Maci1-1·lost·1 a11d o·Ltier P(:s ❖ A 
decj_sion to ir)troduce APL .. ma~;sivel~i into seneral 
ed~.1c~~tio1··1 i~; feiJsable NOW+ 

Sc) we a1·e bac~ ·to CA'fC!·i­
Purse if·1 Edl1cati(ln have 11eve1· 

F:•owers wi·ti1 ti1e 
s;ee11 A!:)L+ No·t 01·)e 

PT' □ fessc11· i1··1 f:ift~~, I s1JsPect, has ar)!:~ idea t·1ow 
(~□ 111Putir·rs 1rrist,t be i1··1cor•po1·ated i1··1to c~lass offerinss 
(I exclude c □mPuter scie1·1c~e c>f c(:ll.!Tse), M~tn!:t 
teaic~her·s feel f~ resPc>11sib:ilits tc1 do ·tt·i:is bl1t don't 
!~now ~1ow to besi11t Ott·1e1·s c □r)s;ider· co1nPlJte1·s 
i1·relever)t cir· wc1rse. ·rhe wa~i IS difficul.tt 
Co1nPl.1tj_i··,s c~a11't sin1Pls be Plur)ked 01·1to a1··1 a:L1·eads 
over· b1Jrde11ed Cl.1rricl.1lu1n. Yol.l don't maJke 
SlJcessflrl mcltic1r) Pictur·e bs pi·1ot(:1sraPhins tt·1e 
Pr·ocer1:iu1n ar·c~~l f1·c11n a c~amera cast j_rr ce1nent. Yo1.1 
d □ r)'t si111Pl!:l trai11~;la·Le text book eGl1atior1s i1·1·to a 
CClffiPl.1ter lan~liase; tt1at doe~; rro·t wc)rk! "fhat dcJe'.:; 
r1ot weave Presen·table fabric~. New weaver·s wJ.11 
w1·ite 11ew te>:·ts+ 

1-1[1.F'I 

DEC ccJmra11~ is ~~~r·ess:lvels marketir1s PRO 
c □mPuters to colleses. Ms ca1nPus ~iu'.;t con·l1·a1~ted 
for 200 of ·tt·1ese with (sou ~ues'.;ed it) BASIC, 
FORTRAN, and PASCALi From what I can learn, DEC 
comPans tias no Plans to develop ar1 APL interp1•e·ter· 
for· tt1e l~R □• Wtlat a Pit!J! Ca1··1 someo1·)e ou·t there :i1·) 
DfCl.JSL_AND s;lJg~est r·esPec·lable APL .. ·to T'l.1!1 □ f) ·the 
PR() under· POS? Wt·iere 1nish·l 0178 PllrC~lBSe & SLlitable 
character ROM for the PRO? 
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A Plotting Workspace 

Paul Kobrin 
American Petroleum Institute 

Washington, D.C. 20005 

This article describes the contents of a plotting workspace we use under 
VAX-11 APL. The functions in it are capable of turning a numeric vector or 
matrix into a scattergram on a character terminal. 

The plotting function is called, simply enough, PLOT. It takes the vector 
or matrix to be plotted as its argument and returns an explicit result, a 
character array containing the graph. PLOT may be called from other 
functions or executed directly. When the epsilon symbol in it is converted 
to the more common execute primitive, it will run under non-DEC APL's. 

Depending on how certain options are set, PLOT will produce a variety of 
graphs. If its argument is a vector, the elements are plotted as vertical 
values against the integers as the horizontal values. Similarly, if the 
argument is a matrix, each column is plotted separately against the integers. 
To the extent possible, a different print character is used for each column. 
Alternatively, if the numeric scalar .ZCOL exists, its value specifies the 
number of the column to contribute the horizontal values. For example, 
column 1 might contain x values while columns 2 and 3 contain two 
corresponding sets of y values. 

The options are set by creating and initializing global variables all of 
whose names begin with an underlined character .• ZCOL, previously mentioned, 
is one such variable. Other global variables permit assignment of a title 
and axis labels, logarithmic scaling of either or both axes, choice of 
plotting characters and control of horizontal and vertical size of the graph. 

In addition to the PLOT function and the five functions which it invokes, the 
workspace contains another function called EZPLOT which may be used to run 
PLOT. EZPLOT is niladic and does not return an explicit result. Its purpose 
is to provide a conversational, menu-based method of setting the global 
variables just described. EZPLOT contains a help capability which displays 
the character array EZPLOTHOW. Finally, the workspace contains a character 
array called PLOTHOW which describes the PLOT function. 

S•"'"' 
The~ functions and two HOW variables in the workspace are displayed below. 
Following that display is a sample session using EZPLOT to generate a 
scattergram of one column of random numbers plotted against another column of 
random numbers. Note that the data vector Xis created before EZPLOT is run 
and is specified within EZPLOT. 

************************************************************************ 

PLOTHOW 
PLOT IS A MONADIC FUNCTION WHICH RETURNS AN EXPLICIT RESULT, A CHARACTER 
MATRIX WHICH CONTAINS A GRAPH. THE FULL FUNCTIONALITY OF PLOT IS AVAILABLE 
THROUGH THE CONVERSATIONAL INTERFACE FUNCTION EZPLOT. THE FOLLOWING 
DOCUMENTATION IS PROVIDED TO USE PLOT DIRECTLY, PERHAPS AS PART OF A 
LARGER APPLICATION. THE SPECIAL CHARACTER SET PAGE 6 OCTOBER 15, 1984 



THE ARGUMENT OF PLOT IS A NUMERIC VECTOR OR MATRIX. IF A VECTOR, ITS 
ELEMENTS ARE PLOTTED ON THEY AXIS WITH INTEGERS ON THE X AXIS. IF A 
MATRIX, THE ELEMENTS OF EACH COLUMN ARE PLOTTED ON THEY AXIS WITH INTEGERS 
ON THE X AXIS IF THE SCALAR .ZCOL DOES NOT EXIST. HENCE, THERE WILL BE AS 
MARY CURVES AS THERE ARE COLUMNS IN THE MATRIX. IF .ZCOL IS ASSIGNED A 
NUMBER, THE COLUMN WITH THAT NUMBER IS PLOTTED ON THE X AXIS. 

IF THE CHARACTER VECTOR .ZTITLE EXISTS, ITS VALUE WILL APPEAR AS A TITLE 
CENTERED ABOVE THE GRAPH. IF THE CHARACTER VECTOR .ZXLABEL EXISTS, ITS VALUE 
WILL APPEAR AS AN AXIS BELOW THE X AXIS. IF THE CHARACTER VECTOR .ZYLABEL 
EXISTS, ITS VALUE WILL APPEAR VERTICALLY NEXT TO THEY AXIS. 

IF THE VARIABLE .ZYLOG EXISTS (ANY VALUE), THEY AXIS WILL HAVE A LOGARITHMIC 
SCALE. SIMILARLY, IF .ZXLOG EXISTS, THE X AXIS WILL HAVE A LOGARITHMIC SCALE. 

IF THE CHARACTER SCALAR OR VECTOR .ZCHARS EXISTS, EACH CURVE WILL BE ASSIGNED 
ONE OF ITS CHARACTERS AS A PLOT CHARACTER. THE FIRST CURVE GETS THE FIRST 
CHARACTER, ETC. IF THERE ARE MORE CURVES THAN CHARACTERS, THE CYCLE OF 
CHARACTERS IS REPEATED. DEFAULT CHARACTERS ARE PROVIDED IF THIS VARIABLE 
DOES NOT EXIST. 
*ita******************************************************************** 

EZPLOTHOW 
EZPLOT IS A CONVERSATIONAL FRONT END USED TO SET THE PARAMETERS OF PLOT, A 
FUNCTION WHICH GRAPHS ONE OR MORE CURVES ON A PAIR OF AXES. EZPLOT IS 
RUN BY ENTERING ITS NAME. 

A MENU APPEARS OFFERING FOUR CHOICES. THE FIRST IS TO SET, ALTER OR DISPLAY 
THE VALUES OF THE GRAPHIC PARAMETERS. THIS MUST BE EXECUTED BEFORE A GRAPH 
CAN BE PLOTTED. THE SECOND CHOICE PLOTS THE GRAPH. THE THIRD CHOICE BRINGS 
UP THIS HELP TEXT. THE FOURTH CHOICE EXITS THE FUNCTION. THE REST OF THE 
TEXT DEALS WITH CHOICE 1. 

ONCE CHOICE 1 IS SELECTED, DESCRIPTIONS OF THE 11 PARAMETERS ARE DISPLAYED 
ALONG WITH THEIR DEFAULT AND CURRENT VALUES. THE USER IS PROMPTED TO 
RETURN TO THE MENU BY TYPING O (ZERO) OR TO ENTER THE NUMBER OF THE PARAMETER 
TO BE ALTERED. IF AN INTEGER FROM 1 TO 11 IS ENTERED, THE USER WILL BE 
PROMPTED AGAIN, THIS TIME TO RETURN TO THE MENU BY TYPING M, TO RESTORE THE 
DEFAULT OF THE CHOSEN PARAMETER BY TYPING D, OR TO SET A VALUE BY TYPING IT . 
DO NOT ENTER A VALUE THAT LOOKS LIKE THE DEFAULT; TO GET THE DEFAULT, ENTER D. 
THE FIRST SEVEN PARAMETERS ARE FULLY DESCRIBED WHEN THEY ARE DISPLAYED. HENCE, 
ONLY THE REST WILL BE DISCUSSED BELOW. NOTE THAT ONLY PARAMETER 10 NEEDS TO 
BE SET; DEFAULTS SUFFICE FOR THE OTHERS. 

PARAMETER 8 SELECTS PRINT CHARACTERS. THE FIRST PRINT CHARACTER IS FOR THE 
FIRST CURVE, ETC. CHARACTERS WILL BE USED IN CYCLE IF THERE ARE MORE CURVES 
THAN CHARACTERS. 

PARAMETER 9 SELECTS THE COLUMN OF THE INPUT MATRIX WHICH WILL BE PLOTTED ON 
THE X AXIS. OTHER COLUMNS WILL BE PLOTTED ON THEY AXIS. IF NO COLUMN IS 
SELECTED (THE DEFAULT), ALL COLUMNS WILL BE PLOTTED ON THEY AXIS AGAINST 
THE CONSECUTIVE INTEGERS ON THE X AXIS. 

PARAMETER 10 IS THE NAME OF THE VARIABLE CONTAINING THE MATRIX OR VECTOR TO BE 
PLOTTED. VECTORS ARE PLOTTED AGAINST THE CONSECUTIVE INTEGERS. COLUMNS 
CORRESPOND TO CURVES. 

PARAMETER 11 IS THE NAME OF THE VARIABLE TO RECEIVE THE GRAPH. THE DEFAULT, 
NO VARIABLE, DISPLAYS THE GRAPH ON THE SCREEN. 
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--•---- -- -· - -·-----·- -- - -- - - - ------ -- - - - ------------------

An example illustrating the use of EZPLOT follows. We begin by creating a 
data vector which will be plotted. 

EZPLOT 

X 1.LO.L0(%15)1#.I060 "SINE CURVE 
EZPLOT 

1. REVIEW/ENTER/CHANGE SETTINGS 
2. GENERATE GRAPH 
3. HELP 
4. EXIT 

ENTER NUMBER 
.BX: 

DEFAULT CURRENT 

1 • NUMBER OF VERTICAL DIVISIONS 21 
2. NUMBER OF HORIZONTAL DIVISIONS 60 
3. TITLE 
4. X AXIS LABEL 
5. Y AXIS LABEL 
6. LOGARITHM ON X AXIS NO 
7. LOGARITHM ON Y AXIS NO 
8. PRINT CHARACTERS o*fl+ 
9. COLUMN NUMBER CORRESPONDING TO X AXIS 
10. INPUT DATA VARIABLE 
11. OUTPUT (GRAPH) VARIABLE 

ENTER NUMBER OF ITEM TO SET/CHANGE ORO (ZERO) 
TO RETURN TO MENU 

.BX: 
10 

21 
60 

NO 
NO 

o*fl+ 

ENTER M TO RETURN TO MENU WITHOUT SETTING/CHANGING ITEM. 
ENTER D TO RESTORE DEFAULT. 
ENTER VALUE OR TEXT (WITHOUT QUOTES) TO SET/CHANGE ITEM. 

X 

ENTER NUMBER OF ITEM TO SET/CHANGE ORO (ZERO) 
TO RETURN TO MENU 

.BX: 
0 

1. REVIEW/ENTER/CHANGE SETTINGS 
2. GENERATE GRAPH 
3. HELP 
4. EXIT 

ENTER NUMBER 
.BX: 

2 
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0.9945-1 **** 

0-

I * * 
I 
I * * 
I * * 
I 
I* * 
I 
* * 

* 

* 

* 

* 

* 
* * 
* * 

* * 

* 

**** 
* * 

* * 
* * 

* * 

* * 

* 
* 

* 

* 
* 

* * 

* 
* 

* 

* 

* 

-0.9945- -------------------****--------------------------****------
I 

15.75 

1. REVIEW/ENTER/CHANGE SETTINGS 
2. GENERATE GRAPH 
3- HELP 
4. EXIT 

ENTER NUMBER 
.BX: 

4 

I 
30.50 

I 
45.25 
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VGRAF+PLOT DATA;NVDIV;NHDIV;V;K;U;D;DX;M;J;I;NCHARS;S;HPTS;HVALUES;INCR; 
VINCR;VVALS;VPTS 

[1] AWRITTEN BY PAUL KOBRIN, OCTOBER 1, 1982. 

[2] RALL FUNCTIONALITY OF THIS PROGRAM IS AVAILABLE THRU EZPLOT, 

[3] AA CONVERSATIONAL INTERFACE. 

[4] NVDIV+21 
[5] +(2~[WC 1 4p'VDIV')/S1 
[9] NVDIV+VDIV -
[7] S1:NHDIV+iO 
[8] +(2~[WC 1 4p 1fj_DIV')/S2 
[9] NHDIV+HDIV 
[10] S2:+(2=ppDATA)/S3 
[11] DATA+((pDATA),1)pDATA 
[12] S3:+(2=[WC 1 3p'COL')/SKIP 
[13] DATA+(i(,pDATA)[1]) , [2]DATA 
[14] +NEXT 
[15] SKIP:DATA[;1~1COL]+DATA[;1COL] 
[W] NEXT:V+HS+O l+pDATA -
[17] +(2~[WC 1 4p'VLOG')/HLOG 
[18] DATA[;1+1V]+eDATA[;1+1V] 
[19] HLOG:+(2~[WC 1 4p'HLOG')/PASS 
[20] DATA[;1]+eDATA[;1] 
[21] PASS:DX+L1.5+(NHDIV-1)x(DX+0.5xK)¾(K+U=O)+U•--r!DX+,DX-L!DX+DATA[;1] 
[22] D+-L1.5+(NVDIV-1)x(D+0.5xK)¾(K+U=O)+U<-f/,D+-SpD-L/,D+-DATA[;1+1V] 
[23] M<-(NVDIV,NHDIV)p' ' 
[24] M[;1]+'1' 
[25] M[1;]+'-' 
[~] J+1 
[27] NCHARS+'O*X+ov~~cu' 
[28] +(2~[WC 1 5p'f_HARS 1 )/K2 
[29] NCHARS+-CHARS 
[30] K2:I+1 
[31] K1:+(1=p,1, S+(S>O)/S+DXxD[;J]=I)/JUMP 
[32] M[I;S]+(VpNCHARS)[J] 
[33] JUMP:+(NVDIV~I+I+1)/K1 
[34] +(V~J+J+1)/K2 
[35] GRAF+eM 
[39] GRAF+'','',' 1 ; 1 1 , 1 1 , 1 1 , 1 ',' 1 , 1 ',' ',(GRAF,[1]' 1 ),[1] 1 1 

[37] GRAF+((((GRAF,' '),' '),' '),' ') 
[38] INCR+((f/DATA[;1])-L/DATA[;1])¾J+LNHDIV¾15 
[39] HVALUES+(L/DATA[;1])+INCRx0,1J 
[40] +(2~[WC 1 4p 1fj_LOG')/L1 
[41] HVALUES+*HVALUES 
[42] L1:HPTS+L10+1,(NHDIV¾J)x1J 
[43] GRAF[1+NVDIV;HPTS]+' I' 
[44] GRAF[2+NVDIV;,HPTS 0 .+-5+i9]+HCOMBINE HVALUES 
[45] VINCR+((f/D)-L/D+-,DATA[;1+1V])¾J+LNVDIV¾8 
[4'] VVALM(L/D)+VINCRx0,1J 
[47] +(2~[WC 1 4p'VLOG')/L2 
[48] VVALS+*VVALS-
[49] L2:VPTS+L1,(NVDIV¾J)x1J 
[50] GRAF[VPTS;10]+'-' 
[51] GRAF[VPTS;19]+((J+1),9)pVCOMBINE VVALS 
[52] +(2~[WC 1 5p'TITLE')/M1 
[53] +(O>D+-0.5xNHDIV-p:!._ITLE)/M1 
[54] GRAF+(((10+fD)p' '),TITLE,(4+LD)p' '),[1]' ',[1]GRAF 
[55] M1:+(2~0NC 1 flp'XLABEL')/M2 
[Si] +(O>D+-0.5xNHDIV-::pXLABEL)/M2 
c s7J GRAF+(GRAF. c 1J, 1). c1J « 1o+r D) P, , ) ,XLABEL, (4+LD) P, , 
[58] M2:+(2~[WC 1 fp'!_LABEL')/0 -
[59] +(O>D+-0.5xNVDIV-pYLABEL)/O 
[iOJ GRAF+(( ( LD) p 1 1 ) ,!LABEL, (( (1+pGRAF)-NVDIV)+f D) p 1 1 ),' ',GRAF 

V 

**************************************************************************** 
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VEZPLOT;C;NO;VAL;VDIV;HDIV;COL;TITLE;XLABEL;YLABEL;VLOG;HLOG;CHARS;INPUT; 
OUTPUT - - - - - - - - - -

[1] AWRITTEN BY PAUL KOBRIN, OCTOBER 4, 1982. 

[2] EZPLO'J.'' 
[3] MENU: 
[4] I I 

[5] 1 1. REVIEW/ENTER/CHANGE SETTINGS' 
C,J 1 2. GENERATE GRAPH' 
[7] 1 3. HELP' 
[8] 1 4. EXIT' 
[ 9] I I 

[10] 'ENTER NUMBER' 
[11] +(l=NO+{J)/REVIEW 
[12] +(2=NO)/GEN 
[13] +(3=NO)/HELP 
[14] +(4=NO)/O 
[15] 'TRY AGAIN' 
[lf] -+MENU 
[17] REVIEW:' ' 
[18] 1 DEFAULT 
[ 19] I I 

[20] C+- 1 21 1 

[21] +(2~[WC 1 4p 1.!'.'._DIV')/Ll 
[22] C+-,VDIV 
[23] Ll: 11. NUMBER OF VERTICAL DIVISIONS 21 
[24] C+- 1Mo 1 

[25] +(2~[WC 1 4p'HDIV')/L2 
[2,J C+-lHDIV -
[27] L2:'2. NUMBER OF HORIWNTAL DIVISIONS eo 
[28] C+- 1 1 

[29] +(2~[WC 1 5p'f_ITLE1 )/L3 
[30] C+-TITLE 
[31] L3:T3. TITLE 
[32] C+- 1 ' 

[33] +(2~[WC 1 9p'!{LABEL')/L4 
[34] C+-XLABEL 
[35] £4:T4. X AXIS LABEL 
[3i] C+- 1 1 

[37] +(2~[WC 1 6P 1YLABEL')/L5 
[38] C+-YLABEL -
[39] L5: 1 5. Y AXIS LABEL 
[40] C+- 1 NO' 
[41] +(2~[WC 1 4p'!!_LOG')!Lf 
[42] C+- 1 YES' 
[43] Lf: 1(. LOGARITHM ON X AXIS NO 
[44] C+- 1 N0 1 

[45] +(2~[WC 1 4p'VLOG')/L7 
[4S] C+'YES' -
[47] L7: 1 7. LOGARITHM ON Y AXIS NO 
[48] C+- 1 0*x+oVA:x:u' 
[49] +(2~[WC 1 5p'CHARS')/L8 
[50] C+-CHARS -
[51] L8:'8. PRINT CHARACTERS O*x+oVA:x:u 
[52) C+- 1 ' 

[53] +(2~[WC 1 3p 1f_OL')/J9 
[54] C+-,COL 
[55) J9: 19. COLUMN NUMBER CORRESPONDING TO X AXIS 
[51] C+- 1 • 

[57) +(2~[WC 1 5p 1INPUT')/L9 
[58) C+-INPUT -
[59] L9:T10. INPUT DATA VARIABLE 
c,oJ c+- 1 • 

[11] +(2~C 1 jp 'QUTPUT' )/L10 
[.2] C+-OUTPUT 
[13] Ll0:'11. OUTPUT (GRAPH) VARIABLE 
[j4J SET: 
[isJ • • 

CURRENT' 

',c 

',C 

',c 

',c 

',c 

'.c 

',C 

',C 

',C 

',C 

',C 
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[ii] 'ENTER NUMBER OF ITEM TO SET/CHANGE ORO (ZERO)' 
[~7] ' TO RETURN TO MENU' 
[83] NO+-(] 
[69] +((NO>LNO)v(NO<fNO)v(NO<1)v(NO>11))/MENU 
[70] I t 

[71] 'ENTER M TO RETURN TO MENU WITHOUT SETTING/CHANGING ITEM.' 
[72] 'ENTER D TO RESTORE DEFAULT.' 
[73] 'ENTER VALUE OR TEXT (WITHOUT QUOTES) TO SET/CHANGE ITEM.' 
[74] ' ' 
[75] VAL+.[!] 
[7.] +(('M'=1+VAL)A1=pVAL)/MENU 
[77] +(I1,I2.I3.I4.I5.If.I7.I8,K9.I9.I10)[NO] 
[78] -+MENU 
[79] I1:+(VAL='D')/I11 
[80] VDIV+~VAL 
[81] +SET 
[82] I11:C+OEX 'VDIV' 
[83] +SET -
[84] I2:+(VAL='D' )/I21 
[85] HDIV+~VAL 
cs,] -:;.SET 
[87] I21:C+0EX 'HDIV' 
[88] +SET -
[89] I3:+(('D'=1+VAL)A1=pVAL)/I31 
[90] TITLE+VAL 

[138]N1: 
[139] C+2 27p'FUNCTION 
[140] C[2;tp0UTPUT]+OUTPUT 
[141] ~OFX C- -
[142] [1S'INK+[]EX 1 Sp '!_UNCTION' 
[143] -+MENU 
[144]HELP: 
[145] EZPLOTHOW 
[1•J -+MENU 

V 

+PLOT !INPUT' 

[91] +SET 
[92] I31:C+OEX 'TITLE' 

•*******************************************************************; 
VZ+CENTER X 

[93] +SET -
[94] I4:+(('D' =1+VAL)A1=pVAL)/I41 
[95] XLABEL+VAL 
[9'] +SET 
[97] I41:C+OEX 'XLABEL' 
[98] +SET -
[99] IS:+(('D'=1+VAL)A1=pVAL)/I51 
[100] YLABEL+VAL 
[ 101] -:;.SET 
[102]I51:C+0EX 'YLABEL' 
[103] +SET -
[104]If:+(('D'=l+VAL)A1=pVAL)/Ifl 
[105] HLOG+-'YES' 
[10,] -:;_SET 
[107]1'1:C+OEX 'HLOG' 
[108] +SET -
[109]17:+(('D'=l+VAL)Al=pVAL)/171 
[110] VLOG+-'YES' 
[111] :;.SET 
[112)171:C+OEX 'VLOG' 
[113] +SET -
[114]I8 :+(( 1D1 =1+VAL)Al=pVAL)/181 
[115] CHARS+-VAL 
[ 11'] :;.SET 
[117)181:C+OEX 'CHARS' 
[118] +SET -
[119]K9:+(('D'=l+VAL)Al=pVAL)/K91 
[120] COL+~VAL 
[121] -:;.SET 
[122]K91:C+[]EX 'COL' 
[123] +SET -
[124]I9:+(('D'=l+VAL)Al=pVAL)/191 
[125] INPUT+VAL 
[ 12'] :;.SET 
[127)191:C+OEX 'INPUT' 
[128] +SET 
[129]110:+(('D'=l+VAL)Al=pVAL)/1101 
[130] OUTPUT+VAL 
[131] -:;.SET 
[132)1101:C+OEX 'OUTPUT' 
[133] +SET -
[134]GEN: 
[135] +(2=[WC 1 fp'OUTPUT')/Nl 
[13'] PLOT !INPUT -
[137] -+MENU-

[1] Z+((L4.5-0.SxpZ)p' ').z.(f4.5-0.5xpZ+FORMAT X)p' 1 

V 

***************************************** 

[1] 
[2] 
[3] 
[4] 
[ 5] 

VZ+FORMAT X;U 
Z+0 
+((l000>IX)AX=fX)/Ll 
Z+0+((3-Ll0&IX)x(l000>IX)A0.001SIX)-3x(O.OOl>IX)v1ooooooos1x 

Ll:Z+(9,Z),(Xxl000~IX)+(l00O<IX)xUx~ o,x+U+10*-3+l10&(X=0)+IX 
Z+(z;c' ')/Z 

V 

***************************************** 

[1] 
[2] 
[3] 
[4] 
[5] 

VZ+HCOMBINE X;N;I 
N+-pX+.X 
Z+'' 
I+l 

Ll:Z+Z.CENTER X[I] 
+(N~I+I+l)/Ll 

V 

***************************************** 

[1] 
VZ+RTJUST X 

Z+((9-pZ)p' ').Z+FORMAT X 
V 

***************************************** 

[1] 
[2] 
[3] 
[4] 
[SJ 

VZ+VCOMBINE X;N;I 
N+-pX+.X 
Z+'' 
I+l 

Ll:Z+Z.RTJUST X[I] 
+(N~I+I+1)/L1 

V 
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LARGE DATA BASE HANDLING WITH APL-NET, 
A HIGH-PERFORMANCE APL SYSTEM 

FOR THE DECSYSTEM-20 

by Jean-Pierre Barasz 
Business Applied Real Time Systems (BARTS) 
54, rue d'Amsterdam 
75009-Paris, FRANCE 

Abstract 

APL systems are rarely used as a support for 
large data bases, for efficiency reasons. This paper 
will attempt to show how a powerful file system and 
a well designed set of APL extensions can provide a 
means to efficiently create, maintain and query 
large data bases. 

Introduction 

Handling large data bases in APL 
several hundred million bytes) involves 2 
processing phases: 

(up to 
different 

- the loading phase, which typically 
involves reading and processing 
sequential files generally produced in 
non-APL environments, inverting the 
file, selecting data, numeric conversion 
etc ••• , and storing the reorganized data 
in some APL-oriented file structure 
designed to facilitate the query and/or 
the maintainance of the data base. 

- accessing the data base, possibly with 
simultaneous updating and querying. 

This paper presents selected features of 
APL-NET, a high-performance APL system for the 
DECSYSTEM-20, and shows how they can be used 
effectively in these 2 phases of large data base 
handling. 

Interpreter Performance 

APL has an undeserved notoriety for being 
slow compared to compiled languages, as it is 
interpreted. Although an APL system must analyse 
statements before executing the machine instructions 
that perform the prescribed functions - whereas a 
compiled system separates the 2 phases and does the 
analysis and code production phase only once - the 
parallel array processing characteristic of APL can 
in many cases completely eliminate this 
disadvantage. In addition, there are important 
variations in the internal speed of different APL 
system implementations, as well as in the 
performance of different language compilers. Speed 
ratios of 2 or 4 to l are not uncommon. 

Parallel Processing 

The key to efficient processing in APL is 
processing large chunks of data in parallel. In 
order to execute a primitive function, for example 
A+~. an APL system will do the same amount of work 
to analyse the statement (and possibly, in some 
implementations, produce machine code), whatever the 
size of A and B. The actual machine resources needed 
to execute the addition function, however, are 
proportional to the size of the result of the 
operation. The "work" involved in analysing the 
expression, checking for argument conformability, 
obtaining space for the result, etc. in a good APL 
interpreter represents 200 to 300 machine 
instructions. In some implementations, it may be a 
good deal more. The work in doing the actual 
addition of two elements is typically 4 to 10 
machine instructions. An ea,,y computation shows 
that in adding 2 scalars, the interpretation cost 
may be !Ou times the actual execution cost, in the 
worst case, whereas in adding two 1000-element 
arrays, the interpretation cost may be only a 
negligible percentage of actual execution cost. 

Although most APL systems have relatively 
good performance in the interpretation of some 
primitive functions, less care has been given to the 
power and efficiency of such features as file 
systems. In applications where files are small or 
file access rare, the efficiency of file systems is 
not important, but the weaknesses of such systems 
prohibits their use when the amount of data gets 
large. 

Background on APL File Systems 

Relatively early in the evolution of APL 
systems, the need for a means to store data external 
to the workspace arose and was met by file systems 
such as APL*PLUS (trade mark of S.T.S.C.), and I.P. 
SHARP's. These file systems, which have served as 
models for many of the file systems developped 
since, gave only partial solutions. 

In a manner conforming with APL 
"philosophy", those file systems did away with "job 
control language", logical or physical disc space 
allocation and various other esoteric system­
dependent features. They allowed the storage of APL 
arrays with all their attributes (rank, type and 
dimensions), concurrent update access by several 
users, and sophisticated access protection 
mechanisms. 

Despite their qualities, these file systems 
had two important weaknesses: the addressing of data 
components of APL files, and the means to access 
"non-APL" files produced by other sys tems. 

APL-NET File System and Extensions 

APL-NET allows handling of large data bases, 
thanks to its key system for APL files, various 
other enhancements of the file system and other 
system functions that allow efficient parallel 
processing of large chunks of data. 
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Keyed Files vs. Sequential Component Files 

In "sequential component" file systems, the 
addressing of the data stored in the file is through 
component numbers, a set of contiguous integers 
starting at 1. It is not possible to delete file 
components other than at the beginning or end of the 
file; applications must replace deleted components 
with empty arrays, although this technique only 
partially releases file space. 

The component number can rarely be used 
directly as a meaningful "key" into the data base. 
This means that access mechanisms such as indexes, 
hash-coding, etc. must be written in APL code. 
Maintaining file indexes or keys at the application 
level, in APL code, has two major drawbacks: 

- inefficiency since the cost of accessing 
one component grows rapidly as a 
function of the total number of 
components, since APL code must be 
interpreted for each file access. 

- fragility in case of system crashes, 
where the application-maintained indexes 
may not correctly reflect the state of 
the data in the file in case it was 
being updated at the time of crash. 

APL-NET provides a much more sophisticated 
file system for APL components, called "keyed APL 
component files". As in the APL*PLUS file system, 
the file is made up of "components" containing APL 
arrays. The components are time-stamped and signed 
with the user number of the last component writer. 
File accesses are controlled with an access control 
matrix specifying individual access rights for each 
authorized user or user group. The file system is 
internally interlocked to allow simultaneous 
multiple user update. lt also provides an 
interlocking mechanism at the user level as a system 
function. Where the APL-NET file system differs from 
APL*PLUS is in the "key" system and the support 
functions. To each component is associated a key. 
The key is either a 1- to 13-digit integer scalar, 
an integer vector of less than 30 elements, or a 
character vector of less than 120 elements. 

In addition to the system functions that 
allow reading, writing or removing (multiple) 
components, APL-NET provides functions to manipulate 
and count the keys, give subsets of keys between 
specified boundaries, query the neighbors of a given 
key, sequential access, appending, etc.. All in 
all, 30 system functions are associated with file 
management. 

The "keyed" file system allows users to 
directly implement complex access schemes by using 
the component key as meaningful data (part number, 
customer number, etc ••• ). The (internal) management 
of the keys and data has no inherent limitations 
other than the physical disc space. There is no 
"reservation" of space for the keys or data. Disc 
space is released to the system as components are 
removed or replaced by smaller ones. 

Applications using the keyed file system are 
simpler to write and maintain, more secure, and more 
cpu efficient than comparable ones using the less 
sophisticated APL*PLUS-like file systems. 

External Files (Non-APL) 

We have seen how the APL-NET keyed files can 
serve as a support for large data bases, but before 
using a data base, it must be built from data files 
generally "external" to the APL system. 

To build the APL files from external files, 
one must have the possibility either to access 
external files from APL, or to access APL files from 
other environments (COBOL, FORTRAN, etc.). In most 
APL systems that allow access to external files from 
APL, the process is generally too expensive for 
large data bases, as reading and processing records 
one at a time turns out to be exactly the kind of 
process where APL is not very efficient. In systems 
where APL files may be accessed and built from other 
languages, it is possible to write the data base 
loading programs in another language, although such 
programs are often "use-once and modify" type of 
programs, typically what APL is supposed to be good 
at, but not "batch-oriented languages". The machine 
efficiency is traded for programmer inefficiency. 

APL-NET has solved the external file access 
problem by providing the following features. 

At the choice of the programmer, an external 
file may be viewed as a sequential collection of 
fixed-length bit, word, ASCII-character records, as 
a set of (possibly non-contiguous) pages, or as 
variable length ASCII-character records terminated 
by line-feed characters. The way a file is viewed 
and record length (where applicable) is determined 
is through the parameters of the single system 
function □FOPEN, which is used to create, open, or 
supersede an existing file. A file may be 
simultaneously open in different modes on several 
channels. 

Accessing data may be sequential or direct, 
even for variable length ASCII files! An arbitrary 
number of records may be read (or written) in a 
single call to the □FREAD (or OFWRITE) system 
function(s). Reading multiple records yields a 
matrix result, except for variable length ASCII 
files, where a vector containing embedded "new-line" 
characters is returned. , 

End-of-file processing is easily performed, 
since the □FREAD function will return a "short" 
matrix or vector if fewer than the requested number 
of records exist beyond the requested first record. 
The powerful APL-NET error trapping mechanism may be 
effectively used to detect and process t~e 
end-of-file condition, which sets an error event if 
one attempts to read sequentially after having 
reached the end of the file. 

Hence, 

1000 □FREAD 1 0 

will read a thousand (or fewer) records from 
the file opened on channel 1 at the current file 
position, and 

10 □FREAD 1,I 

"--'' 

,_______,,, 

will read 10 records starting with record ~, 
number I. 
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Example of control logic for processing a 
sequential BU-character record ASCII file "chunks" 
at a time: 

VLOAD FILE;BLOC;DATA 
(1] 'CARDS7FILE.3' 0FOPEN 1 0 7 80 
(2] A OPEN FILE 'CARDS.FILE.3 1 

(3] A NOTE FULL TOPS-20 NAMING 
(4] A 1: CHANNEL 1 
[SJ A 0: EXISTING FILE 
[ 5 J A -7: ASCII CHARACTERS 
(6] A 80: RECORD LENGTH IS 80 
[ 7] 58 □TRAP EOF A ERROR TRAP TO LABEL • EOF 1 

(8] A ON END-OF-FILE CONDITION 
[9] BLOC+lOOO A ARBITRARILY LARGE BLOC 
(10] A SIZE FOR EFFICIENT 
(11] A PARALLEL PROCESSING 
(12] LOOP: DATA+BLOC OFREAD 1 0 
[ 13] A READ BLOC AT CURRENT 
(14] A FILE POSITION: YIELDS 
(15] A 1000 BY 80 MATRIX 
[ 16] PROCESS DATA ◊ -+LOOP 
[17] EOF: 0FCLOSE 1 A CLOSE FILE 

V 

Heading records "chunks" at a time is 10 
time faster in APL-NET than the fastest APL program 
that reads records one at a time to build the 
matrix! 

Processing Variable Length Record ASCII Files 

APL-NET has numerous system functions which 
may be useful to efficiently process variable length 
ASCII files. In many cases, the input file is 
composed of heterogeneous records, perhaps of 
differing length. Without the system functions 
discussed below, it would be difficult to process 
such a file in large chunks to benefit from APL's 
inherent efficiency whenever parallel processing can 
be used. 

As discussed before, APL-NET permits reading 
several records at one time from a variable length 
record ASCII file with a single call to the 
OFREAD system function. This yields a character 
vector with embedded "new-line" characters as record 
delimiters. APL-NET provides a system function, 
OSTACK, and its inverse, □UNSTACK, which can be used 
to trans form a vector into a matrix and vice-versa, 
by specifying delimiting and filling characters. The 
delimiting character is the character which 
separates individual "records", and the filling 
character is used to pad on the right the matrix 
rows made up of "short" records. Example: 

JOHN* 
SAM** 
PETER 
ELSA* 

4 S 

A+'I*' OSTACK 'JOHN/SAM/PETER/ELSA' 
A 

pA 

Using the "new-line" and "space" characters 
as delimiting and filling characters, respectively, 
allows breaking up the records of a variable length 
ASCII file into a matrix which can be processed 
efficiently. Example: 

pDATA+' 6 ' □sTACK 1000 OFREAD 1 0 
1000 125 

if the longest record is 125 characters long. 

□sTACK is 7 times faster than a similar 
routine written in APL. 

A frequent problem with loading a data base 
is the selection of specific records for appropriate 
processing. APL-NET offers a system function, 
OSEARCH, used for string searches, which accepts a 
data argument of arbitrary rank, The search 
argument, a vector, is looked up in each row of the 
data argument. The result is of the same shape as 
the data argument and contains a l one in the 
corresponding leftmost position(s) of the data 
argument where the search string is matched. 
Appropriate processing of the result of the search 
yields a powerful selection mechanism. Example: 

A 
JOHN*­
SAM** 
PETER 
ELSA* 

A □sEARCH 
0 0 0 0 0 
1 0 0 0 0 
0 0 0 0 0 
0 0 1 0 0 

'SA' 

DSEARCH may in many 
ficant increase in efficiency 
and other selection processes. 

cases bring a 
in data base 

signi­
loading 

Another frequent problem with data base 
loading is the numerizing of fields from the source 
file. APL-NET provides a system fucntion for numeric 
conversion, ONUMERIC, which works with a field 
description and a character matrix data argument, 
yielding the numeric values of the fields as result. 
Since the data is known to be homogeneous within the 
fields, the conversion algorithms are particularly 
efficient. 

Conclusion 

A fast APL interpreter, with a good set of 
extensions including a powerful file system, is 
capable of running applications handling large 
amounts of data, provided care is taken to process 
data in parallel whenever possible, Such 
applications may run as well, if not better, than 
applications written in less powerful and 
user-friendly languages. 
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ADVERTISING UNLIKELY 
Douglas Bohrer 
Editor,~ Special Character Set 

As the culmination of the "renegade editors'" ad­
vertising investigation, I drafted a policy and 
questionaire for distribution in Cincinnati. I 
showed advance copies to Mike York, DECUS Newsletter 
Coordinator, and the members of the ad hoc advertis­
ing committee. After making the changes they sug­
gested, I had several hundred printed at my own ex­
pense. During the leadership conference on the Sun­
day before sessions began I showed the survey to 
several people including Charles Mustain, incoming 
Executive Board member and former Publications head. 
There seemed to be agreement that it was OK to pass 
it out. 

Susan Abercrombie, an APL SIG Steering Committee 
member, was in charge of the DECUS Library booth on 
the display floor. She began distributing surveys 
at the booth on Monday morning. 

The DECUS Management Council banned the questionaire 
on Monday afternoon. They did not have a copy of 
the questionaire at the meeting, nor did they ask 
for any input from Sue, me or anybody else. The 
stated reason for totally prohibiting further dis­
tribution was that the questionaire looked "offi­
cially sanctioned" and some members would mistakenly 
assume that the adoption of the proposed policy was 
all but inevitable. 

ADVERTISING QUESTIONAIRE RESULTS 

I tried passing out the questionaire on Wednsday as 
I walked through the halls and had an outgoing DECUS 
Board member threaten me with expulsion from the 
symposium if I continued. As a result of all this 
activity, there were only 64 responses, which are 
summarized below. 

The combination of negative board reaction and size­
able negative feedback on the responses to the ques­
tionaire make any change in the current advertising 
policy extremely unlikely. 

Many people I talked to thought that the action ban­
ning the survey was ill considered. I have reprint­
ed the questionaire so that you can judge for your­
self. While the Management Council and Executive 
Board have the power to censor anything they choose 
to, I feel that banning independent questionaires on 
DECUS policy issues will stifle most organizational 
change. Procedures specifying what steps are needed 
to approve distributing such questionaires would be 
useful for the future. 

STRONGLY AGREE STRONGLY DISAGREE 
Q2 A1 Q2 A2 Q2 A3 Q2 A4 Q2 A5 Q2 A6 Q2 A7 NO RE Q1 TOTAL 

9 0 1 0 1 3 2 0 16 Q1 A1 STRONGLY AGREE 

3 2 2 0 0 1 0 0 8 Q1 A2 

3 2 1 0 0 0 0 0 6 Q1 A3 
1 2 0 2 0 0 0 0 5 Q1 A4 
1 0 0 0 0 0 1 0 2 Q1 A5 
4 1 0 1 0 2 0 0 8 Q1 A6 
5 0 1 1 1 0 8 3 19 Q1 A7 STRONGLY DISAGREE 

26 7 5 4 2 6 11 3 64 COLUMN TOTALS 
AS A PERCENTAGE OF THE 64 RESPONSES 

14 .06 0 1.56 0 1.56 4.69 3.12 0 25 Q1 A1 STRONGLY AGREE 
4.69 3 .12 3 .12 0 0 1.56 0 0 12.5 Q1 A2 
4 .69 3 .12 1.56 0 0 0 0 0 9.37 Q1 A3 
1.56 3.12 0 3 .12 0 0 0 0 7. 81 Q1 A4 

1 .56 0 0 0 0 0 1.56 0 3. 12 Q1 A5 
6.25 1.56 0 1.56 0 3.12 0 0 12.5 Q1 A6 

7. 81 0 1.56 1 .56 1. 56 0 12. 5 4.69 29,69 Q1 A7 STRONGLY DISAGREE 

40.62 10.94 7. 81 6.25 3.12 9.37 17 .19 4.69 100 COLUMN TOTALS 
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DRAFT NEWSLETTER ADVERTISING POLICY 

The following policy has been proposed to allow commercial paid ad­
vertising in DECUS Newsletters. The revenue would be used to lower subscrip­
tion fees. Your- input will be helpful in considering whether or not this or 
any policy change with regard to advertising should be adopted. (So far only a 
few renegade editors have endorsed this proposal.) 

PROPOSED POLICY 

1. A special exemption to the non-commerciality guidelines is granted to news­
letter advertising sections. Advertising sections must be entirely separate 
from editorial content. The current policy banning commercialism remains in 
effect for all editorial content. 

2. Acceptable advertising will contain information about products that work on 
or with Digital Equipment Corporation products. The products advertised may be 
Digital made or competing products as long as they are usable with some Digital 
made product. Newsletter editors are responsible for accepting advertising ap­
propriate to their publications. Advertisers may appeal any exclusion to the 
Management Council. 

3. Advertising fees will be set annually by the SIG(s) sponsoring each news­
letter with the approval of the Management Council. The revenue will be used 
to offset production costs and lower subscription prices for newsletters. 
Money for advertisements must be paid in advance of the publication deadline 
for the newsletter direct to DECUS. 

4. Foreign chapters. who reprint newsletters. will have the option of negoti­
ating the inclusion of advertisements in their reprints or removing the ad­
vertising section. 

QUESTIONAIRE 

1. DECUS newsletters should accept 
Strongly 
Agree 
1 2 3 4 5 

advertising. 
Strongly 
Disagree 

6 7 

2. A pilot program with one or two small newsletters taking advertising should 
be tried before adopting an advertising policy for all newsletters. 
Strongly Strongly 
Agree Disagree 
1 2 3 4 5 6 7 

3. What changes in the proposed policy would make it more acceptable? 
comments would you like to make on accepting advertising? 

What 
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DIGITAL EQUIPMENT COMPUTER USERS SOCIETY 
P.O. Box 510 CH-1213 Petit-Laney 1, Geneva Switzerland Tel. (022) 93 33 11 Telex 422 593 

DECUS 
EUROPE 

To: Douglas Bohrer 
Bohrer & Company 
903 Ridge Road, Suite 3 
Wilmette 
Illinois 60091 

Dear Douglas, 

Geneva 
27 July 84 

Here are 
promised to 
moment, they 
Europe. We 
members will 
we expect. 

the European newsletter distribution figures I 
send you. When reading them, remember that, for the 

are free to the membership (paid by DEC still) in 
are currently testing our subscription system and 
have to start paying for them in January next year, 

Regarding your questions about accepting advertising inside 
SIG newsletters, I remain sceptical about the practical aspects of 
it, as I mentioned to you in Cincinnati. Most of my European 
colleagues to whom I have spoken are in broad agreement with me, 
although a few like the idea in principle. However, as I said in 
June, as long as any adverts are included as an "appendix" in the 
newsletters as you had proposed, we in Europe would be free to 
make our own choice at that time. The only thing I would ask of 
you is that we are kept informed of any change with sufficient 
warning that the European board can discuss the matter in good 
time. 

Copies to 

Mark Grundler <DECUS US) 
Mike York (DECUS US) 

Yo~rely 

Alan Silverman 
(European SIG Coordinator) 

Ralf Broeck <DECUS Europe Chairman) 
Otto Titze (DECUS Europe deputy SIG Coord.) 
Gaby Neukom <DECUS Europe SIG Secy) 
Dale Brandt (DECUS Europe Administrator) 
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NUMBER OF EUROPEAN SUBSCRIBERS BY US SIG NEWSLETTER 

Newsletter 

LABS/SITE/HMS 
GRAPHICS/COBOL/DIBOL 
APL 
UNISIG 
RSTS-Cache Buffer 
EDUSIG 
MUMPS SIG 
STRUCTURED LANG. (to be 
Languages and Tools) "The 
Heap" 
Networks - "Networds" 
DATATRIEVE "Wombat Ex" 
AT LARGE "At Large" 
BASIC SIG 
V'AX "Pageswapper" 
RT-11 SIG "Minitasker" 
RSX-IAS SIG "Multitasker" 

TOTAL 

Total Subscribers 

2,168 
2,098 

157 
1,112 
1,026 

695 
731 

2,905 
2,078 

993 
478 

1,.514 
4,059 
2,696 
4,404 

27,114 

NOTE: These are the CURRENT numbers. When we 
go to paying subscribers, we anticipate a 25% return. 

Date: Fri 31-AUG-1984 11:44 
From: Judy Arsenault 

TO: Doug Bohrer (BOHRER) 

Subject: SUB. SERVICE INFORMATION 

REPORT ON SUBSCRIPTION SERVICE FOR FY-85-AUGUST 

The following is a report on each offering showing subscriptions taken 
in FY'84 that have not yet expired and New/Renewal subscriptions for 
FY'85. I will provide a legend to explain each column of figures. 

Column 1: FY'84 subscribers stll active on system 
Column 2: FY'85 new/renewed subscribers 
Colu.mn 3: Total :It of Subscribers per offering 
Column 4: Total Number of subscribers at this time last year 

Please keep in mind that some of the offerings have split from the FY'84 
original offerings. 

OFFERING COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 
FY' 84 FY'85 T.Subscribers Comparison 

APL 23 2 447 679 652 
BAS 635 126 9 1904 1816 
DIC* 839 1584 
OAG* 1417 2162 
*(OLD OAD) 7 45 177 8 
DTR 771 13 89 2160 1912 
EDU 397 720 1117 1028 
IAS* 405 1354 
RSX* 1911 2860 
*(OLD RSX) 949 2922 
LGS 327 596 923 865 
LHS 764 1171 1935 1699 
LTS* 1371 190 5 
MMP* 495 10 29 
*(OLD MSL) 534 1288 
NTW 934 17 34 266 8 23 1 7 
RST 475 943 1418 1458 
RT 699 1537 2236 23 22 
UNI* 852 1296 
*(OLD SOS) 444 1132 
VAX 1739 3286 5025 4089 
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._, 
DECUS 

AUSTRALIA 

Dear Doug, 

DIGITAL EQUIPMENT COMPUTER USERS SOCIETY 

Your letter regarding newsletter advertising arrived on the very 
day I left for a Chapter Board meeting. You could not have timed it 
better! 

First I must express, both my personal thanks for your inquir y , 
and also that of the Decus Australia Board. I ha v e worked for many 
years to establish real communication between Decus members worldwide 
and at las.t 1,,1e de, appe~:ir to be getting sorr,el"1here. I belie•.•e tr,3t m~) 
visit to Las Vegas was the most productive that I have ever made, 
Whilst I was there, I was made to feel welcome b y the US chapter, and 
the events which have followed have shown the sincerity of all 
i nvol~-•ed. 

The Board gave careful consideration to your proposals and give 
your ideas full support. The idea of 1ncorporatJn9 adverts into a 
special section at the rear of the publication is e xcellent in that it 
leaves other chapters free to publish or not depending of the 
relevence of the advert. We decided that we would be willing, at least 
in principle, to reprint any adverts, but that we would do so without 
requiring any part of the advertising fee. 

Our nOmbers are of course much lower than you ~s and are still 
building up again after the introduction of a subscription fee. 
Current numbers are:-

APL 
BASIC 
DATATR I El)E 
EDUSIG 
LARGE '.=ifSTEM:3 
NET\.-.J ORKS 
PST'.=, 

13 
143 
121 

26 
132 
104 

SS t OS 
STR. LAhlG. 
LAB:::;,/'.=; I TE MGMT 

RT11 
OA/ GRAF'H I 1::S 
RS\/ I A:3 
l)A:::{/\..iM :3 

35 
109 

97 

140 
232 

Cine q,.!e:t.:2-::•n 1.,,..1:11...::n ~.-'C' '.1 rri igt-!t tie .at!le tc, fc,llc11_ .. _1 up for u: concern~ 
the cost of the bromides whic~ we receive to make our reporints from. 
~-4e ha 1 • .' e j us.t recei 1,.1ed the f i rs.t accour, t fr,:,m the I.!'.: ; Chapter and ba<.:.ed 
on local prices, the cost is unbelievably high. (some 400-500% higher 
tf-1an 1., . .1ould dreamt c,f 1 ,) I 1,,1,:,r~:. in this. field at pres.ent s.etting up 
phototypesetting s ystems for the go vernment so I believe I have a 
realistic approach to costing, and I cannot e ven start to guess why 
the charges are so high. I hope that the US Chapter made a typing 
error when sending the account. 

Again our sincere thanks for thinking about u<.: and I hope we can 
continue to all work for the benefit of Decus worldwide. 

Regards, 



SURVEY RESULTS 

Here are the results of the survey published in the last issue. There were a 
total of 9 responses. If it hadn't been for all the articles you guys sent in 
the underwhelming response rate would have destroyed the editor's morale. We 
got 25 responses from the questionaire in issue number 1, when our circulation 
was about 10 percent of what it is now. 

1. I use the following computers (check all that apply): 

_2_PDP-11/03 LSI-11 (Q-BUS) 
_2_PDP-11/23 11/23+ (Q-BUS) 
_J_Rainbow 100 series 
_5_VAX-11 
_1_DEC-20 
_NONE OF THE ABOVE 

_MINC 
_Q-BUS 68000 
_1_Professional 
_Micro-VAX 
_DEC-10 

300 series 

_OTHER 11/44 11/34A 11/24 (2)11/70 11/45 PDP-8 

2. I have access to the following media (check all that apply): 

_6_.5.25 inch floppy 
_6_8 inch RX01 floppy single density 
_6_0.5 inch magnetic tape 800 BPI 
_3_0.5 inch magnetic tape 6250 BPI 
_Other portable media_(2)RL01 RK07 

_RL02 
_2_8 inch RX02 floppy double density 
_7_0.5 inch magnetic tape 1600 BPI 

RX50K 

3. I use the following operating system(s) (check all that apply and fill in 
version): 

_J_RT-11 version 3B,4,5 
__ RSX-11 version......_ __ 

1 TSX+ version 5 
1 RSX-11M version_4.1 

__DIX version~-3 RSTS/E version 8.0 
5 VAX/VMS version 3.5 _TOPS 10 version'---_ 
1 TOPS 20 version 5.1(5050) 

_Others CPM-86 IASv3.1 P/0Sv1.7 OS8 

4. I use the following APL's (check all that apply): 

2 APL-11 V1 (RT-11) 
_APL-11 V2 (RSX-11) 

4 VAX-11 APL 
1 None of the above 

_Others BURROUGHS APL V3.1 

1 APL-11 V 2 (RT-11) 
2 APL-11 V 1 (RSTS/E) 
1 APL-SF (TOPS-10,TOPS-20) 

5. I do most of my APL work using (pick one): 

4 APL special character set 5 TTY mnemonics 
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6. This newsletter should accept paid advertising (circle one): 

strongly agree strongly disagree 

G) 5 {f) 7 

7. What do you want the APL SIG to do that it isn't? 

(2)MORE PARTICIPATION FROM MEMBERS 
(2)MORE VAX-11 PARTICIPATION 
MORE SYSTEM INDEPENDENT HINTS 
(3)MORE PARTICIPATION FROM DEC, ESPECIALLY NEWS ARTICLES 
MAKE A BETTER APL-11 
GET AN APL FOR THE RAINBOW 
MICRO-VAX APL 
FULL SCREEN APL EDITOR FOR THE VAX 
MORE LIBRARY SUBMISSIONS 

8. What is the APL SIG doing that you think we should stop? 

NO RESPONSES 

9. What should the APL SIG continue doing? 

(2)NEWSLETTER 
SYMPOSIA PRESENTATIONS 
EXISTING 
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15 October 1984 
Dear APL Fanatic: 

I thank all of you who sent me material for this issue. It was great 
to have so many varied contributions from all over the world. The next issue 
is totally empty. This worries me. Please, PLEASE, write me some more articles 
so that we can keep this newsletter alive. 

Almost anyone can write an article. It doesn't have to be long or 
heavy. Write an article about how your site uses APL or/and how it chose APL in 
the first place. Write an article about that handy function you just wrote. 
Write a testimonial about how APL changed your life. 

Maybe you already have an article on an APL topic, but you published it 
somewhere else. Let me republish it if you can give me copyright permission. 

I have printed a style sheet for any article you write. However, even 
if your article is in another format I'll take it. I can read RT-11 RX02 
floppies. I have a volunteer typist. JUST GIVE ME SOMETHING TO PRINT! 

The deadline for the next issue is 15 February 1984. However, if you 
have something now SEND IT NOW. The sooner I get your article, the better I'll 
sleep nights after worrying about the next 

s· 

Doug Bohrer 
Bohrer and Company 
903 Ridge Road, Suite 3 
Wilmette, IL 60091 USA 
Phone: 312-251-9449 






