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Dear DECUS Member,

Welcome to the latest expansion of services available to you from DECUS --
The DECUS SIGs Newsletters — previously available to you as many separate
newsletters. Those of you familiar with newsletters will recognize that this
publication is the combined efforts of all of the national Special Interest
Groups (S1Gs). We hope you will all take the time to leaf through this weighty
document and determine for yourself the wealth of valuable information
about Digital computing. ’

Inthe past, the individual (and semi-combined) newsletters were available to
you separately orin any combination that you desir-ed. Many of you ordered
the entire setfor $200.00. The VAX newsletter was available for $20.00. Many
of you ordered multiple newsletters that cost in excess of $35. It became
clearto us that the needs of the typical DECUS member spans multiple spe-
cial interest areas, in groups of areas that we could not predict. So, we have
decided to bundle all of our newsletters into one monthly publication for a
subscription rate of $35. The lower rate has been arrived at by reducing the
handling of multiple publication on various publication schedules, not by
reducing the contentofanyofthe individual newsletters. We hope the oppor-
tunity to receive information about all areas of the DECUS/Digital world at a
modest fee will be irresistible to many of you.

The publication you have received today, is a free installment to introduce
you to the DECUS SIGs Newsletters. Normal subscribers distribution will
begin with our next issue. All of our SIG News-letter Editors have worked
extremely hard to put our best foot forward. We guarantee that we will con-
tinue todo so inthe coming months as well. Although the size of the publica-
tion will vary from month to month, and probably will be largestin the months
shortly after the semi-annual symposia, it will always contain valuable infor-
mation about the technical world of Digital computing. Certainly, one way to
insure that fact is to parti-cipate in the publication by submitting an article,
questionorresponsetoquestionstothe appropriate SIG section. Atthe back
ofthe newsletterthere are instructions on howto submitan article, etc. Be our
guest. Remember, DECUS is a volunteer organization and our Newsletter
Editors are some of our hardest working volunteers. They need your help and
support. Again, welcome to the DECUS SIGs Newsletters. We hope you'll
decide to join us as a regular subscriber.

MARK GRUNDLER
COMMUNICATIONS COMMITTEE CHAIR

SANDY KRUEGER
SIG COUNCIL CHAIR






GENERAL TABLE OF CONTENTS

SECTIONS PAGE NO.
APL SIG

. Steering Committee LiSting .......... i . APL- i
.APL SIG Forms “Free Whitlock Committee” ....... ... ... ... APL- 1
.Anaheim Symposium Highlights . ... .. APL- 1
.VAX APL V2 Discussed OVer Pizza . ... e APL- 1
JAPL Button Slogan Contest ... .. e APL- 2
.The Special Character Set .. ... ... i APL- 2
RISt TimeE Fear ... APL- 6
.New APL Symposium Rep ... ... APL- 7
. Designing Character Sets forthe VT200 ......... ... i APL- 8
.Spring DECUS VAX APL SHAES . ... e APL-15
. I/D Space APL Language Interpreteron RSX-11M-PLUS ................ ... .. ........ APL-24
ARTIFICIAL INTELLIGENCE SIC

.Steering Committee Listing . ... Al- i

CFrom the EQilOr oo Al- 1

CFrom the Chair . ..o Al- 2
AL At Digilal .o Al- 7
.Suggested Reading List ... Al- 9
CBOOK ReVIEW oo e Al-10
BUSINESS APPLICATIONS SIC

.Steering Committee LiSting ... ... BA- i

CLetterfromthe EQitor. ... o o BA- 1

. Legal Problems with Software Protection and Software ................................. BA- 3

and Hardware Warranties

COMMERCIAL LANGUAGES SIG

. Steering Committee LiSting .. ... CL- i
LUSEIS GUILE o CL- 1
. Dear Language Sensitive Editor ......... .. ... CL- 1
. Call for Submissions from Past Wizards ............ 0% . ... .. i CL- 1
CBith Of @ SIG Lo CL- 2
S MaAGIC CL- 3
.VAX Users: Get Rid of Your System/3 or System/34 ............. ... . . . . . ... CL- 5
.RPG WOrking Group NEWS ... e CL- 6
L StUPIA QUESHIONS L . CL- 9
CMOrE LanguUages ... CL-14
DATA ACQUISITION, ANALYSIS, RESEARCH, AND CONTROL SIG
.Steering Committee LiSting . ... o . DAR- i
CLetterfromthe Chair ... o DAR- 1
DATA MANAGEMENT SIG
.Steering Committee Listing ............ . DMS- i
CSIG Chairs MESSaAgE . o oot DMS- 1
DATATRIEVE SIG
.Steering Committee Listing ... ... DTR- i
LTable of Contents ... o e DTR- 1
CADOULtNE COVer . DTR- 1
CNaIrmMaN’ s GO Er . ot e e e DTR- 2
Fromthe EQitOrs Pen .. ... DTR- 3
. Horizontal Bargraphs Without Graphics Devices ............. ... ... ..., DTR- 4
. Previews of Coming Attractions ......... ... . i DTR- 9
. VAX-DATATRIEVE Graphics Internals ............. i DTR-10
.Modifying VAX-DTR Plots ... DTR-30

.Additional DATATRIEVE Plots ... ... e DTR-35



EDUSIG

. Steering Committee Listing ...t i e e e EDU- i
CEDUSIG HOME RUNS ...ttt et et e e et EDU- 1
.What(orwho) isa Lighthouse? . ... ... .. e EDU- 3
GRAPHICS SIG

. Steering Committee Listing . ... ..ottt e e e GRA- i
CFromthe Chairman ... GRA- 1
Letterfromthe EQitOr ... .. GRA- 2
.Speaking of Standards ... e GRA- 3
HARDWARE MICRO SIG

.Steering Committee LiSting ...ttt i HMS- i
LTable Of CoMteNtS ... i e HMS- 1
CFromthe SIG Chair ..o e e e HMS- 2
CFromthe EditOr ... e HMS- 3
. How to Report Hardware Hintsand Kinks .............. ... .. ... .. .. . i HMS- 3
CHardware Hints & KinKS ... e e HMS- 4
.Okidata Pacemark 2410 Printer ...ttt e e e HMS- 6
. Data Translation DT2782 A/D Converter “PGH” Option ..., HMS- 7
.KDJ11-?2? or“All11/73'sarenotCreated Equal” .............. ... ... i it HMS- 8
IAS SIG

.Steering Committee Listing ...... .o e IAS- i
UMY S COMMBT . .ottt e e e IAS- 1
CLetter fromthe EditOr ... IAS- 2
Letter from Klaus Centemeyer .. ... IAS- 4
. Borger's Browsings - Notes On IAS Version ..., 1AS-11
. Borgers Browsings - Disassemblers .............. .. i I1AS-17
. Using MACROs and Assembly Language Hacks ...............coiiiiiiiiiiinnnn... IAS-22
LANGUAGES & TOOLS SIG

. Steering Commiittee LiSting . ...t L&T- i
LTable Of CoNteNtS ... L&T- 1

EQIOr S NOt . ..t e e e L&T- 2
Letter fromthe Chair. ... ... o e e L&T- 3

. Preliminary Plans for Fall Symposium ... . e L&T- 4
B IS L L&T- 5
CFUNR Wt DO o L&T- 7
.Documentation Survey FOImM ... L&T- 9
. FORTRAN 8X Standards Improvement RequestBallot ................................ L&T-11
. Status of Work Towards Revision of Programming ..., L&T-24
Language FORTRAN (FIB-1)

LARGE SYSTEMS SIG

.Steering Committee Listing . ... i LS i
. ChairpersoN's MESSage ... ..o i LS- 2
CFrOmM The EditOr ..o LS- 3
LSPHNG 1985 SIG MENU . ..o LS- 4
MUMPS SIG

.Steering Committee Listing ...... ..o MMP- i
CMUMPS s CatChing ... . MMP- 1
NETWORKS SIG

SN ETWOIAS GOV o e e e NTW- 1
. Networks SIG Steering Committee . ... e NTW- 3
N TS ISSUE oo NTW- 4
. Editors Cobwebb ... NTW- 5
.Who is Doctor DECNEt? .. ... NTW- 6
. Network Troubleshooting and Other Mystical Things...............ccoiiiiiiiiinnn.. .. NTW- 7
. Doctor DECnet, The Ultimate Networker
. XEDRIVER Commonly Asked Technical Questions ...............c..oiiiiiiiiinnnn.. NTW-11
. DECnet and the High Energy Physics Network ............. ... ... .. i iiiiiiiinnn.. NTW-17

DA G AMS L NTW-20



OFFICE AUTOMATION SIG STEERING COMMITTEE.

.Steering Committee LiSting .. ...t OA- i
LTable Of CoMteNtS ..o OA- 1
CFrom the BEitOr .. o OA- 2
LChairman's Chat ... OA- 2
. SYMPOSIUM COOIAdINAtES ... ittt e OA- 3
. The Forum

SALL-IN-T QUESHIONNAITE . ..o OA- 4

S OASI G SWaAPD TaPE .ot OA- 7

S ThEe OASIG S R o OA- 9
CALLIN-T N ACHON o e OA-21
CFeAtUNE AtiCIES .. OA-24
2Bt WO .o OA-28
PERSONAL COMPUTER SIG
. Steering Commiittee LiSting ... ... i e PC- i
CTable Of CONtENtS .o o PC- 1
CFrOM tNE BAitOr .o PC- 2
. How to Submit Articles tothe PC Newsletter ..., PC- 4
. Greetings from the Chairperson ... ... ... i e e e PC- 5
CRAINDOW COTNEr .. PC- 6
B 32T o =T @7 0] o T P PC- 7
CGUESt Bitorial ... PC- 9
CRAINDOW SECHON ..o e PC-10
LDE CMaAtE S ION ..ottt PC-53
CPRO S ON oo PC-60
CROBIN SO ON oottt PC-63
LGeneral INformMation ... PC-64
LUSEr Group ColUMN Lo e e e PC-78
. Rainbow Oriented BUlletin Boards ... .......uuuniiee et PC-83
RSTS SIG
.Steering Committee LiSting ... e RST- i
RT SIG
. Steering Committee LiSting ....... ..ot e RT- i
LTable Of CoMteNtS ..o i RT- 1
CRT-11 SIG ANNOUNCEMEN . .. e e RT- 2
CRT-11 VAX/RT POSItiON Paper . ...ttt e RT- 3
CRUNO O FF FiX oot e e e e RT-10
. New Use for Virtual Memory (VM) Handler. ...t RT-11
. Annotated Directory RT-11 SIG Tape Spring 1985 ..., RT-25
RSX SIG
.Steering committee LiSting ...t e RSX- i
CFromM e EQitOr ... RSX- 1
Letters to the MUIItASKEr .. ..o e e et e RSX- 2
.The Bag of Tricks: MACRO-11 ... e e RSX- 4
L8O VB0 - Pt | ettt RSX- 5
.Enhancements to RSX Phase IVDECRet .........coiiiiiiiiiiiii e RSX- 9
. DECnet Changes for RSX-11M Systems Modified... .................. ... ..., RSX-11
. Professional 300 Series Communications-Partl ............ccoviiiiiniiiiinirinnnnn. RSX-18

CTRE QIO e RSX-35



SITE MANAGEMENT & TRAINING SIG

. Steering Committee LiSting ... SIT- i
LTable Of CoNteNts ... e SIT- 1
CFrom o the EditOr ..o SIT- 2
. VAX SPM: An Advanced Performance Tool forVMS Systems .................coovvnnn.. SIT- 3
. The Site SIG System Managers Manual ................ i, SIT-14
AN A . . SIT-14
The Importance Of POWET ... . . e e e e SIT-15
CWINING the CamPUS e SIT-23
UNISIG
.Steering Committee LiSting .. ... UNI- i
CFromthe UNISIG Chair ..o o e e UNI- 1
. Digital's UNIX Program Office ... i e e UNI- 3
. From the UNISIG Standards Coordinator ................oviiiiiiiiiiiiiiiiiiiinn UNI- 3
. From the UNISIG Session Notes Editor. ... i i UNI- 4
SN NEWS M o e UNI- 4
CWIthEr UN DX o e UNI- 4
VAX SYSTEMS SIG
.Steering Committee LiSting ... ... i VAX- i
. How to Backup to Magtape over DECnet .......... ... i VAX- 3
. Plugging a Security Leak in CERBERUS ... ... ... . e VAX- 7
.The Bedford Store IS NO MoOre . ... e VAX- 9
.MOre ON VMS TimeEKEePING ..o e e e VAX-10
.VAX-11 RSX Device Name PerformancCe ...........ccouiiiiniininii i VAX-11
A PIoposal ONn RM S o e VAX-19
. More on a Comprehensive Backup SIR . .......... i e VAX-22
. LeLisp: A LISP Environment for VAX/VMS ... ... i e VAX-23
JAPsinthe Microfiche . ..o VAX-27
.VAX System SIG Tape Time Bomb . ... ... e VAX-31
.VMS 4.2 XQP breaks previous privilegedcode .................. .. ... i VAX-32
. An Electronic “Campground” FOr VAX USers ........oiiiiiiiiii i VAX-32
. Building Efficient Images on VAX/VMS ... .. i VAX-34
.Global Section Problems ... ... VAX-41
. System Improvement Request Ballot ................... .. i i VAX-44
. VAX System SIG Committee List(redundant) .............. . ... it VAX-73
N PUT QU T PUT oo e e e e e e e VAX-77
. Steering Committee NOmMINatioNs . ... e VAX-89
LIBRARY SECTION ..ttt it ittt ettt et iiee e saennnaeaeennanns LIB- 1
HOW TO SUBMIT AN ARTICLE .. ORDER FORMS SECTION
CHowto Submitan Article . . ... e HOW- i
JArticle Submission for HMS .. o e e HOW- 1
. Subscription Service Order FOrM . ... e e e e et e HOW- 3
. Membership Application FOImM ... ... i i e e ettt HOW- 5
QUESTIONNAIRE SECTION
LALSIC Survey and QUESHIONNAITE . ... .. i et e QuU- 3
. Hardware Submission FOrm .. ... e e QuU- 5
D AT AG RAM L e QuU- 7
. Personal Computer SIG Questionnaire ...ttt ittt QuU- 9
.PC PRO 300 Series Wish List Ballot .. ...ttt iiiiiiieeeeeeeennns QuU-11
CREX QUESHONNAINE ... e e e e QuU-13
. VAX Systems SIG Steering Committee Nomination Form .......................coiivin, QuU-17
CVAX Systems SIR Ballot. .. ... e e e QuU-19
. VAX Systems Input/Output SUbmission FOrm ......... ...ttt iiiiiiiiiieeenns Qu-21

. VAX Systems System Improvement Request Submission Form .................... ... Qu-23



r -"0/0

B 6789 (T3 x:\"aunle_9a1o I rOXTFIabywstcera)-0ABCHErGHIJKLMHOFQRSTUVWITI {4} $vAB ! AN QALCIEFGHIUKLMUOE GRS TUYW Iy

JYAMO@HHPoOMe ™) ( (=) IvAR=y+,/01234546782(0ix i\ asnle. 9a1e ' [11v02?FT~duwrPeeb-3) - OAERCIEFGHIJKLMHUOFQRS TUVWRYI{ 4} dvaG /NN (a0ARCIENGIHTY

LMUOF QF:

TJKLMHOFQRSTUVWHTZ {4} $vafl ! AR AQABCLEFC

Cth4)—-QABCDEFGHIJKILMHOFQRSTUV

‘D1 vORPFIAdUuwoPC eI —0ABRCDFERUT JKLMHOFQRSTUVWRTI(4)$wval ) /AN AAAECT

$XI\Tasnle_vore'DIvORPFI~Y

UVWHTZAVAITG@eHAVeOlean™) ¢ L= IvAad+y 4, /0123456789 (L xi\Taunle_9ar1o 'O rOXPFTadywotcer3) -0AERCREFGHTJKLMHOMAFSTUVWI YT 1) $val,/

MNOransT

HYZLA)$wAl) ARNTnQRECHEFGHIJKLMNONQRSTUVWHYZAVAD@8BAPaOMyac ™) (L) TvAk=y+, /0123456789 (LixINTaunle vare 'O v0OrTFI~duwat OARCDIC
s PErAYuw!

HYZLAY$v AR ARNTAQARCTUE il e 9An

456789

€F4)—0AECDEFGHI JKLMHOFQRESTUVWHTEZ (4} $vAl ! ARXTAD oy Juag

O1vOATFI ~buwrtcera)—0ARCHEFGHTJKLMHOFQARSTUVWITE(4) $v Al ! ANz AQAEC twelAve’

+./0123456789(LixiN\"aanble_
Prac®) < L=2QvAag+y+,/0123456
HYZQY400e8BAP OBy ™) < £=>]
FOGHIJUKLMNOFPQRSTUVWITT (<) $w
WIPC eI -O0ABCLEFGHIUKLMINOF
Al 'DIvORPFI¥#VuwdPcera2-0R
PELixi\Taanle. vare ' yOr?PF
#+9+,/0123456789(Lixi\"aan
~%0feac™) (L= ]vAaE+y+,/0123
uvwxyzaeéfoeeBAveOBeac™) ¢

RSTUVWHTI{<)}$val ! BN rAAABC
CDEFGHIJKLMNOFQRSTUVWXTYZ{+
#YUWIPC )2 -ORRCDEFGHIJKLM
€-_Valo'0IvyOr?FIaduwatcera)
6789(Lixi\"asnle_vare'Nlvo
IvA#ss+,/0123456789(L5x 3\~
~BAveOBvac™) < {=)IvAEs,+,/0
RETUVWHTEAYANOeBAYeOfeac™
CDEFGHIJKLMNOFQKSTUVWXTIZQY

$vAB | ARNTAQRECDEFGHLUKI.MHO
OFPQRSTUVWHTI{4)$vAl! ABNTAL
OABRCDEFGHIJKLMHOF QRS TUVWIT
PPy uwd2cérF3)—0ARCHEFGHIY
anle_vare'DlvOx?FI~Vuwdtce
3456789 (Lixi\"aanle_varo'0d
£=)IvAsk=y+,/01234546789(L i x
O¢eeBAP SOl L™ ) (L) JvAak:y +

LMHOFQRSTUVWHTE (4} $v AR} ARX
42 -0ARCDEFGHIJKLMHOFQRSTUY

TORPFMYywatct-3L-0ARCDEFG

N"danle_vore 'OIvOKPFTabywstcer) —QAECDEFGHIUKLMHOF QRS TUVWHTI L4} $w AR ! ARNT AAAT

CH) L= JvAar+ e+, /0123456789 (LixIN"aunl e _varle "D +OAPFI b U Pt —OARCREFGHT JKIL.MNOF RF:
Nv40oeeBAPCOMy2L™) ¢ £=)IvArks,y 4+, /0123456789 (L XN\ "aanl e var1o '] TORPFIoduwrPcér4) ~O0ARCDEFGHTIJKLMHOFARESTUVWHTE{4)$val ) ARN 1 AQAE

$XIN"dunle _varo 'Ol TOATFI vy uwdtceha)—0ARCHEFGHTIJKLMHOFQRSTUVWHTE (4} $v Al ARNZAOAECIEF Gl voe 0P QRS TUN
+,/0123456789(Cixi\"aunle_vare '[rORPFI#buwntcer4)-0AECHEFGHIJKLMHOFQRSTUVWITI {4} $vAl  FRNxaQAKCLET

leac™) L=y IvAk+y+,/0123456789(Lix\"arnle_vate 'O vORPFTI oV uwopcer+2~0ARCHEFGHIJKLMHOPQRS TV ITT{4) o s
TZRYAIOOOBAVSOMeac™) (L= IvAk+y+, /0123456789 (Lix I\ aanle_varto 'OlrOrRPFI~buwafcérd)—0ABRCDEFGHTIKLMIION S
TUYWHYZAYAN06BAVaOMeac™) (L= IvArEsy+, /0123456789 (Lixi\"aanle _vole'DITOrPFTMdywatcir3) -0ARCT!

HIZAYANOOOHAVSOMy 2 ™) (L) IvARk=y+,/0123456789 (75 x I\ Taanle

h

(L XiN"aunle_valo' Ol TORTFI~duwstcers)—0ARCHEFGHIJKLMHOFRRSTUVWITT {4} $vAB ! ARNTAGRECIEEGHT UKL M \0F 0F
A9 +,/0123456789(Cix\"auinle_varo ' DI rOAPFIabywstcer42—0ARCDEFGHIUKLMHOFARSTUVWITI (4} ¢~ a8 ! /RX1AQAFCE
SOMeac™) (L= Ivariy+, /0123456789 (L X\ "annle_vate DI +OAPFI~bywndcers)~0AECDEFGHIJKLMHOFQRS TUVWIIIT (1)1

IvAprsy+,/0123456789(Lix\"aanle, Vo100 'O vOAPFI~#$Uwrdcel32—0AECDEFGHIJKLMHOFQRSTUVWITI(4)}$wal | AQNTAQA!
BOPoOMeac™) (L=) IvAE+y+, /0123456789 (03 x\"aanle_varle 'O TOrPFI~duwnPcér42-0ARCOEFGHIJKLMHOFQRSTUVWIY S .

VA Ve 'Ol TOxPFTIadywotcer32-0ARCDEFCGHIUKLMI
782(Cixi\"aanble_vare'OlvOr?PFIadywatcera)
VAR +, /0123456789 (Lix\"arnle_vare'Ol~0r
IBveOfleac™) (L=)>IvAEs,+,/012345678B9 (L x I\«

O

ABRCDEFGHIJKLMHOFQRSTUVWHTI{4)}$vaAl ) ARNTAJA GH
Froduwsdcer4)—0ARCHEFGHIJKLMHOFQRRESTUVWHTI{4)}$wal ! ARNTA
NLe_9Aa1 o 'O vOrPFI NI UWwIPC -3 ~Q0ARCDEFGHT JKLLMHOFQFSTUVW:!
3456789(LixiI\N"aanLle_Vare 'Ol v0OATFIaVywate e -OARCIEFGH HOFQRESTUVWITIL4)$w AR | ABNXTAQAECDEFGHIJK
L= JvArty+,/0123456782(LixINTaunl e _Varve ' vyORTFI~VYuwnt —QANCDEFGHIJKLMHOFQRSTUVWHTI{A4)$wval | ARNT
OeeRAVOOBeac™) ¢ L) Ivarsy+, /0123456789 (L4 x arnle vag S AT MU EF) —QAREBCDEFGHI JKLMUOF QRS TUVW
OA Vo 'O TORPFIAMdUuwdPCcF)—QATCDHEFGHT
B(LixiN"aanle. . vare'DIvOrPFI~dunatc by
ATy 4+, /0123456789 (Ci X\ asnle. Yare 'l
woaOMeac™) L= IvAaksy+,/0123456789 (x>

PL SI

o=

e\

CREFGHIJKLMNOREQR
) SvABl AQNIAQOAT
MHOFQRESTUVWHTEL4)$wal ! AQNXTadPEC

AvAfoeelHveOR
MHOFQ

HIJKLMUOFQESTUYWLIZAY4N000RAD 0Ny,
STUVWHTE () $waB | FRXTAGAECDEFGHI JKLMUOL QR 5 TUYWLL .

'n"u°.993'90m?aﬁ“)(i;)JV~¢+v*o/0123456789([;X:\"ainLe“VAlo'n|ka?rr~¢uu3$peh9)~QABCDEFGHIJKLMNOPGRSTUVWKvZ{4);~~H,ﬂ




HELP WANTED -- JUNTA

The APL SIG is very open to new volunteers. The
steering committee is organized as a junta with em-
ergency powers for life. The reason for this is a
lack of volunteers. We figure that if you don't
have a fixed term of office you won't quit wuntil
you have to. We've never had an election because
we never have had more people available than we
needed.

At the moment, the SIG is in desperate need of a
VAX APL user to be our VAX contact. The "New
DECUS" organizational structure has also created
lots of positions for SIG reps to committees. We
would also like to have more foreign contacts.

As a junta, we can be very flexible on your duties.
Wouldn't you 1like to have emergency powers for
life? Please contact Larry LeBlanc or any other
Jjunta member listed below.

APL SIG STEERING COMMITTEE

Chairman: Larr¥ LeBlanc
(RSTS) Tele Epe Corp.

iao astern Ave.
Elk Grove, IL 60007
312-860-8181

Library

Coordinator: Susan Abercrombie
Ventrex Laboratories
217 Read Street
Portland, ME 04103
207=-T7T73-7231

Newsletter

Editor: Douglas Bohrer

(RT,TSX) Bohrer and Company
903 Ridge Road Suite 3
Wilmette 0091

s . 312-251-44 ug

ymposia

Coordinator: Bob Awde Jr.

(RSX) General Mills Inc.
9000 Plymouth Ave. North
Minneapolis 5&27
612540~ 3é

sia

Bob van Keuren

UserWare International, Inc.
2235 Meyers Ave.

Escondido, CA 92025

619-745-6006
Standards

Representative: Dan Esbensen
Touch Technologies
609 S. Escondido Blvd. Suite 101
Escondidoﬂ9CA 92025

Ass stant:

619-T43-0
VAX APL
Contact: OPEN
European
Contact: Jean-Pierre Barasz
(TOPS) BARTS
54 Rue d'Amsterdam
75008 Paris, France
33-1-633-3247
Digital
Counterpart: Dave Quigley

Di ital guipment Corp.
Spit rook Rd ZK2-3/Q08
ashua 03
603- esi-zaus

THE SPECIAL CHARACTER SET
APL-i

WRITE TO LONELY APLers

by Douglas Bohrer
Bohrer and Co.

903 Ridge Rd Suite 3
Wilmette, IL 60091

There are lots of lonely APLers in the world. They
are lonely because there are so few of them in any
one place. You can encourage these lonely special
characters to continue to be as productive as the
APL language is itself. You can especially encour-
age the editor of this publication. All you have
to do is send me something to print.

Write an article on how your site uses APL or on
how your site chose APL in the first place. Write
an article on that handy function you Just wrote.
Write an article on how APL changed your whole
life. Send me an article on an APL topic you alre-
ady published somewhere else. Please, PLEASE, just
give me something interesting on APL to print.

Suggested Format

Basically, it's helpful if your contribution 1looks
like this article. Use black ink. Type your text
single 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 1left
margin using all capital letters. Skip one line,
then put your name, title, firm and mailing ad-
dress. (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, unless you are
volunteering for the steering committee. Drawings
and listings should be either 4 3/8 or 9 inches
wide.

Other Formats

I am able to read RT-11 floppies or any kind of
magnetic tape. I am willing to retype things or
use them as they are if you can't put your article
into the suggested format. JUST GIVE ME SOMETHING
TO PRINT!

Commercial Guidelines

The newsletter will follow strictly the guidelines
related to the non-commercial nature of DECUS. If
you have any questions on these, please contact the
newsletter editor or the DECUS office.

Deadlines

An article that reaches the editor by the 15th of
any month will go to press the following month. At
least twice a year a "full issue" is prepared which
has a "Local Variables™ section of SIG news. The
next "full issue" deadline is currently planned for
January 15, 1986.



APL SIG FORMS "FREE WHITLOCK COMMITTEE"

Doug Bohrer
Editor, The Special Character Set

The APL SIG junta ( ..uh, I mean steering commit-
tee) thinks Stan Whitlock, DEC's APL Development
Leader, may be under some kind of DEC house arrest.
None of us has actually seen Stan since the Miami
Symposium in 1981. While some APL greybeards think
Stan died of food poisoning after eating the food
in Miami, most of us think that the big guy is too
tough to have 1let a little bad chicken spoil his
afternoon. This situation has led your Junta to
form the "Free Stan Whitlock Committee of Corres-
pondence".

Here's what you can do to help. Write a letter to
the APL SIG Digital Counterpart, Dave Quigley, DEC,
110 Spit Brook Rd ZK2-3/Q08, Nashua, NH 03062. Or
you can call Dave at 603-881-2343. Tell Dave you
are interested in VAX APL V2, plan to be in Anahe-
im, and hope to see Stan there. Or, better yet,
that you will be there only if you know Stan will
be there. To preserve our credibility, make sure
you really are interested and really will be there.
In case Dave wants to check on your sincerity,
please give him your name, address and phone.

Remember, you can help free Stan only if you ex-
press your interest. If you do nothing, we may
never find out what’'s happened to Stan except from
articles, 1like the ones in this issue, which he
smuggles out to us., Please contact Dave Quigley.
Free Stan Whitlock! Do it today.

ANAHEIM SYMPOSIUM HIGHLIGHTS

Susan M. Abercrombie
APL SIG (outgoing) Symposium Rep

The Anaheim Symposium in December should
be an exciting one for APLers.

The VAX APL development group at DIGITAL has
submitted two sessions.
the latest features in VAX-11 APL and DEC's
plans for the product. The second session

might best be described as "VAX talks to APL,"

covering the integration of APL into the
environment available to more traditional
languages, thus making system features
available within APL.

A tutorial session will introduce APL to
new users. Here's a chance for the curious
to learn what's so special about those
characters.

User papers will be presented which discuss
applications in APL on both VMS and TOPS-20
systems.

Mark Brittinham of the University of
Delaware will describe the use of APL in
modeling artificial intelligence. Specific
examples will be a word preception model and
a natural language parser.

THE SPECIAL CHARACTER SET
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The first will cover

SESSION IO ANNOUNCE VAX APL V2.0

Douglas Bohrer
Editor, The Special Character Set

Digital Equipment Corporation has asked to schedule
a session for the DECUS Symposium in Anaheim which
is titled ™ANNOUNCING VAX APL V2.0", Features
likely to be included in the release are described
in Stan Whitlock's article later on in this issue.
I have printed the entire session description
below.

"VAX APL V2 represents an important advance in per-
formance and feature levels for the product. A re-
presentative from Digital will present an overview
of the highlights of V2. This session will also
provide a forum for discussion with a member of the
development team and plans for the product."

[Editor's note: Long time readers of this news-
letter will realize that DEC has not always been so
clear about 'its product intentions as they are now.
The new candor is so different from previous dis-
cussions that it is interesting in itself. DEC
must really be interested in APL to change so much.

For those of you for whom change is coming too
fast, those who yearn for the more romantic times
of yesteryear, and those who learned to love mys-
tery and intrigue during former days, I have refor-
mulated the article above as it would have appeared
three years ago.]

YAX APL Y2 DISCUSSED QVER PIZZA

Doug Bohrer
Editor, The Special Character Set

A usually reliable source in New Hampshire has told
the staff of IThe Special Character Set that he has
been hearing lots of discussion of a VAX APL V2 in
Nashua pizza parlors lately. I showed him an ad-
vance copy of Stan Whitlock's article, "VAX APL
OVERVIEW", included 4in this issue. "Ya! They've
been talking about all dis [sic] stuff over pizza,"
he exclaimed excitedly. My source thinks that a
product announcement for VAX APL V2 1is 1likely in
Anaheim based on his past experience with DEC and
pizza.

Jean-Pierre Barasz of Barts (?aris) will
present two sessions. One which might .
be referred to as "APL talks to TOPS-20
will describe an extended APL whigh allows
APL programs to create and communlcatg
with subtasks. The second will desgrlbg a
point of sale transation and authorization
system implemented in APL.

come to our sessions to discover the present
status and future plans for VAX-11 APL, to
learn about the general features of.AP; and
some of the applicaitons for which it is
particularly suited, and to hear about some
substantial projects implemented in APL.

See you in Anaheim!



APL BUTTON SLOGAN CONTEST

Doug Bohrer
Editor, The Special Character Set

Every six months the APL SIG tries to come up with
a new slogan for buttons we pass out at symposia.
Past slogans have included "APL SPECIAL CHARACTER"
and "APLers DO IT WITH SPECIAL CHARACTERS". Some
observers have noticed that the buttons, taken to-
gether, indicate a happy state of affairs among APL
users. However, we must come up with a new slogan
for Anaheim. So we decided on a contest. The
prize is that we'll send you 10 buttons with your
slogan on them, airmail for overseas winners, no
matter how remote you are from the rest of the
world. You can be working for anybody, using wha-
tever equipment you like, and you need not ever go
to a symposium, or anywhere else, to win.

The rules are simple. Your junta will decide who
wins based on whatever hits their fancy the best.
The entries must be in a language we can read and
translate. English 1is a good choice; French and
Spanish are acceptable; COBOL is wunreadable even
if structured. Duplicate entries may or may not
get duplicate prizes, depending on how much budget
we have left after printing the buttons. For sure,
the first person to send in the winning slogan will
get 10 buttons. We can't use any slogan not in the
public domain, more or less. It helps if the slo-
gan 1is understandable by non-APLers and stresses
some APL feature or advantage.

To be useful, entries must reach me by 1 November
1985 so I have time to get the buttons printed for
the Anaheim Symposium. Send your entry to:

Doug Bohrer

Bohrer and Company

903 Ridge Rd, Suite 3
Wilmette, IL 60091 USA

The only entry so far is "APL CHARACTERS:
EFFECTIVE WITH FEWER STROKES". If we get no other
entries we may have to go with this.

IHE SPECIAL CHARACTER SET
September 1, 1985 No.10

It is assumed that all articles submitted to the
editor of The Special Character Set or his repre-
sentatives are with the author's permission to pub-
lish in any DECUS publication and that the author
has the right to grant such permission. These ar-
ticles are the responsibility of the authors and,
therefore, the editor assumes no responsibility or
liability for articles or information appearing in
Ihe Special Character Set. The views expressed are
those of the authors and do not necessarily express
the views of DECUS, the APL Special Interest Group,
the Digital Equipment Corporation or the editor.
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USING APL AS A DESIGN AND DECISION TOOL

Peter Haynes
Digital Equipment Corp.

This function began life last spring when I
was looking for a new bicycle, but I think
it illustrates well the use of APL as a
Laboratory.

The basic problem was to select a set of
gears, chainwheels for the front and
freewheels for the back which would be good
for general riding around town as well as
for week long tours. I began by writing a
simple function which calculates the gear
ratio for each combination of front and
rear gears on the bikes I was considering.

This function, GEARS, however only
presented a table of the ratios from which
it is difficult to draw any conclusions.

So my next step was to evolve the main
function GEARINFO which presents the ratio
information in several graphical as well as
numeric forms. This first graph shows how
the front and rear gear combinations relate
to each other.

This still was not quite what I wanted.
What I wanted was to see the total picture
of how each of the ratios related to each
other in the sequence from the lowest to
the highest. To do this I simply (for APL)
sorted the ratios and their corresponding
combinations and drew the graph again.

Now I was getting somewhere. I could now
vary the chainwheels and freewheels and see
the affect on the sequence of the ratios. I
then added bells and whistles like titles
and other useful calculations.

With this little function I was able to try
many combinations until I found one which
satisfied my needs. There are of course
many other features which could easily be
added to the function to adapt it to suit
some other design question. But as is it
enabled me to choose a set of gears which
have kept me happy.

Chart 1 shows the graphs for the gears as
supplied by the manufacturer. Chart 2
shows the gearing I finally settled on.
Notice how the curve in the second graph is
smoother than the one in chart 1.

The Special Character Set is the official publica-
tion of the APL Special Interest Group of the Digi-
tal Equipment Computer Users Society. Unsolicited
manuscripts are desperately sought by the editor.
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VCW GEARINFO FW ;R ;K ;T ;0I0 ;OPW
[1] QIro«0 o [PWwe132
[2]  T«CW GEARS FW
(3] RemoO;;]
[4] rer(1;;]
[s] [JcTRL[13 10]
[6] (t(pCW)xpFW),' SPEEDS' ,[JCTRL[13 10]

(71  KetpFW
(8] ('Xx3,'.K,'I6')OFMT(1,pFW)pFW
(91 ('12," ~,'.K,'G 229.9"')(FMT(CW;10xR)

[(10] {JcTRL[13 10]

[11] 'X5,120G° Z '(FMT 10 10 10T:.120

[12] '6°99-99",120A41'OFMT(, T;'* '[(LO.5+R) °.#.120])
[13] (QOcTRL[13 10]

(14] K+A,R

[158] Re(,R)[K]

[16] T«(,DI[K]

[17] 'X5,120G6°Z '0OFMT 10 10 107.120

[18] '6°99-99",120A1 '0OFMT(T; '* '[(LO.5+R) °.#:120])
(191 (QOcrTRL[13 10]

[20]1 CW CAPACITY FW

VZ+CW GEARS FW

[1]  ze27xCW°.+FW

[2]  2¢z,[0I0-0.5]1(100XCH) °.+FW
v

VCW CAPACITY FW
[1] ' FRONT DERAILLEUR RANGE: ',+([/CW)-L/CW
[2]  'REAR DERAILLEUR RANGE : ' ,+(([/CW)-L/CW)+([/FW)-1/FW
v
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¥ dv

TREK420_CW GEARINFO TREK420_FW

18 SPEEDS
13 15 17 20 24 28
28 58.2 50.4 44.5 37.8 31.5 27.0

45 93.5 81.0 71.5 60.8 50.6 43.4
50 103.8 90.0 79.4 67.5 56.2 48.2

11111111111111111111
111111111122222222223333333333444444444455555555556666666666777777777788888888889999999999 1111111111

123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789
*

28-15 *
28-17 *

11111111111111111111
111111111122222222223333333333444444444455555555556666666666777777777788888888889999999999 1111111111

123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789
28-28 *
28-24 *
28-20 *
45-28 *
28-17 *
50-28 *
28-15 *
45-24 *
50-24 *
28-13 *
45-20 *
50-20 *
45-17 *
50-17 *
45-15 *
50-15 *
45-13 *
50-13 *

FRONT DERAILLEUR RANGE: 22
REAR DERAILLEUR RANGE : 37

CHART 1
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28 46 50 GEARINFO TREK420_SFW

18 SPEEDS
13 15 17 20 24 28
28 58.2 50.4 44.5 37.8 31.5 27.0

46 95.5 82.8 73.1 62.1 51.8 44.4
50 103.8 90.0 79.4 67.5 56.2 48.2

11111111111111111111
111111111122222222223333333333444444444455555555556666666666777777777788888888889999999999 1111111111

123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789
28-13 *

28-15 *

28-17 *

28-20 *

28-24 *

28-28 *

46-13

46-15 *
46-17 *

46-20 *

46-24 *

46-28 *

50-13

50-15 *
50-17 *
50-20 *

50-24 *

50-28 *

11111111111111111111
111111111122222222223333333333444444444455555555556666666666777777777788888888889999999999 1111111111

123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789
*
28-24 »

46-20 *

50-20 *

46-17 *

50-17 *

46-15 *

50-15 *

46-13 *
50-13

FRONT DERAILLEUR RANGE: 22
REAR DERAILLEUR RANGE : 37

CHART 2



EIRST IIME FEAR

Douglas Bohrer

Bohrer and Company

903 Ridge Road, Suite 3
Wilmette, IL 60091

Most of us fear the first time we do anything. We
fear failure and embarassment. If failure looks
likely, we may be unwilling to take the risk of
trying unless the rewards look great. For many,
trying APL involves a lot of first time fear. The
strange characters make failure look likely. Since
APL is only one computer language among many, the
rewards don't look outstanding.

My first time with APL wasn't very frightening. It
was 1968. I was a high school student in suburban
Chicago. My teacher in Advanced Physics recruited
me to try an experiment in education. A subsidiary
of IBM was trying the then novel idea of teaching
computer programming to high school students. The
language for this experiment was APL.

While computers were interesting, I had never con-
sidered a career in them. I had very little at
stake so I wasn't too worried. I found APL to be
easy to learn. How can you miss when 242 carriage
return is all you need to get started? I didn't
know how to type then, so I found using funny char-
acters just as easy as using "normal" ones. Since
we were using 10 character per second dial up
lines, I found that using a small amount of char-
acters to get a large amount of work was conveni-
ent. The syntax rules seemed simple compared to
physics equations. Compared to my first dancing
lesson at age 12 in the Presbyterian Church gymna-
sium, this was really easy.

Whatever you learn early, you assume is normal.
When I was 9 years old, I assumed that since my
grandmother slept with a shotgun on the nightstand
to shoot porcupines eating the roses, that this was
normal for grandmothers. At 17, I also assumed
that the elegant efficiency of APL was normal for
computer languages. 'It didn't take me too long in
either case to find out how wrong I was.

In college, I learned FORTRAN and PL/I. What a
pain! In APL, I wrote A+B and no matter what shape
A and B were, every element of A was added to the
corresponding element of B. Now I needed double
indexing and nested loops to do the same thing.
Worse, I had to decide in advance not only what
size and shape A and B were, but also what storage
type. And if I wanted to do the same thing to sev-
eral different storage types, I had to write one
routine for each type. It seemed that APL had done
lots of work for me that I now had to do for my-
self. The wait for results from a compile and run
was also a new experience. Instant responses no
longer followed the carriage returns.

I thought I had seen the worst. Then I got to the
Air Force and vacuum tube machines. I learned JO-
VIAL, an ALGOL with a dollar sign as the statement
terminator. Compile waits 1lengthened to hours.
Waiting to get at the machine sometimes took a day
or two. I learned assembly language for the ma-
chine. It may have been lots quicker for the ma-
chine, but it was a lot slower for me.

THE SPECIAL CHARACTER SET

After the Air Force and graduate school, I went to
work for a large Chicago bank. I finally got to
choose for myself the language I would work with.
I chose APL. I was tired of doing all this extra
work that I knew the machine could be doing inst-
ead.

That's when I really learned about first time fear:
other people's first time fear. "What in the Hell
is that stuff? It sure looks funny. Why can't you
use a 'normal' character set like everybody else?"

First time fear is hard to reduce. I did the
wage/price guideline calculations, including all
the programming to track the history we didn't keep
on the payroll files, in less than two weeks. The
fear was still there, but more in the Biblical
sense of respect than before. Now I was the magi-
cian who used incomprehensible symbols to get the
work done.

I've been working in Whitesmiths C for the last two
years, writing an APL interpreter. I'm almost
done., I can't wait. I want to return to the quick
rewards of APL. There is just no comparison. What
would take a day in APL takes a week in C.

My experiences bring me to the central question
facing APL today. How can the APL community con-
vince people that despite its strange appearance,
APL 1is both easy to 1learn and well worth the
effort?

The first time fear must be 1lowered. We must
stress that almost anybody can learn enough APL to
use it almost immediately. We must stress that you
don't need to know everything there is to know
about APL to get some good out of it. You ease
into it, learning what you need by interacting with
the interpreter as you get the work done.

We APLers must also reduce our threatening attitude
on what i1is good APL style. Bashing people for
using loops creates fear in people who have always
used them. A good APL program is one that does
what you want it to do. Quick coding is the APL
advantage. Avoiding loops is only a usually useful
way of coding APL quickly, not an end in itself.

The APL community also has to stress the rewards.
Using APL 1is fun. Using the more traditional
languages is more like work.

My grandmother owned a pink '59 Thunderbird which
everybody wanted to drive or ride in. We used to
zoom down Montana dirt roads at over 50 miles an
hour. It was a blast! We also had a '48 Dodge
Powerwaggon on the ranch. It was painted Army
green and had 4 wheel drive which took it anywhere.
If you had to go down logging roads, you took the
truck. Otherwise, you tried to talk grandma into
using the car.

Its the same question in choosing a programming
language. If you're doing real time, communica-
tions protocols, interpreters or other rough stuff
use assembler, C, JOVIAL, or whatever will get you
where you want to go. But if you're doing normal
applications, zoom down the road using APL. Have a
good time and get where you have to go faster.

(c) Copyright 1985 by Douglas Bohrer. Used with
permission.
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AWD/17/85X

June 18, 1985

Mr. Doug Bohrer

Bohrer and Company

903 Ridge Road, Suite 3
Wilmette, I1linois 60091

Dear Doug:

General Mills, Inc.

James Ford Bell Technical Center

9000 Plymouth Avenue North
Minneapolis, Minnesota 55427

This letter confirms my desire to join the APL SIG Steering Committee as the
Symposia Coordinator. Please advise me in writing of the responsibilities
of the Symposia Coordinator and any other information regarding the APL SIG

Steering Committee.

Also enclosed on Floppy Disk in RT-11 format is a copy of the presentation on
the I/D Space APL Interpreter I delivered at the New Orleans National DECUS
Symposium. Feel free to publish it in "The Special Character Set".

I certainly enjoyed meeting you at New Orleans and look forward to working
with you on the APL SIG Steering Committee in the future.

BA/mw

NEW APL SYMPOSIUM REP

Doug Bohrer
Editor, The Special Character Set

The APL SIG has signed a new steering committee
member, Bob Awde, as our new Symposium Coordinator.
Bob's official volunteer letter appears above. Bob
Awde will be assisted by Bob van Keuren. The two
Bobs will take some of the load off of Sue Aber-
crombie, who will remain our Library Representa-
tive. The fact that it takes two guys to do part
of Sue's former chores tells you just how hard Sue
has been working for the SIG.

Bob Awde's slides on how to covert APL-11 to use
IND space under RSX appear elsewhere in this issue.
His article on how to make APL characters appear on
VT100 and VT200 terminals appeared in issue 9 of
Ihe Special Character Set.

THE SPECIAL CHARACTER SET
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Sincerely,

Bob Awde, Jr.
Engineering Section Leader



DESIGNING CHARACTER SETS FOR THE VT200

Stan Whitlock

APL Development Project Leader
DEC ZKO02-3/N30

110 Spit Brook Road

Nashua, NH 03062

In the April, 1985, volume of "The
Special Character Set", Bob Awde
descibed COMPOSE, a VvT200 custom
character set generator program. There

has been some interest 1in creating an

APL character set for the VT200, both
inside and outside of DEC.
Unfortunately the VT200 has only one
96-character 1loadable character set
(DRCS) and the VAX APL character set
contains 176 unique printing characters.
The VT200 series terminals are not

capable of displaying overstrikes and,
to add insult to injury, VMS v4 has used
the BACKSPACE control character on input
for its terminal line-editing feature to

move the cursor to the beginning of the
line.
Even with all of these obstacles, I have

been sent several attempts at creating
an APL character set for the VT200. It
usually arrives via computer mail as a

set of SIXEL sequences used to load the
DRCS. I needed to analyze these
different character sets, compare them,

some fashion. I
overstrikes from

and display them in
also wanted to create

these characters to see how well the
individual characters overlaid each
other.

A brief digression about SIXEL patterns

for the VT200 is needed. The following
picture is the format of a character
cell:

1234567

X X X X X X X

X X X X X XX

X X X X X X X

X X X X X X X

X X X X X X X

X X X X X X X

YYYYYYY

YYYYYYY

YYYYYYY

YYYYYYY
This makes up the 7x10 character cell

dots. That's 10 rows and 7 columns - I
have no idea why they pronounce the
shape backwards. The columns of x's
make up the first part of the sixel

S...S bytes and the columns of y's make
up the second set of sixel bytes /S...S.
These are computed by bit values of the
columns and adding 77 (octal) to make it
printable. This makes an ASCII byte to
put into the sixel string. This top bit
is least significant. A letter "A"
could look like:

THE SPECIAL CHARACTER SET
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1234567

S S

e e X . X ..

e X ... X .

X « . . b

X X X X X X X

Y ¢ ¢« ¢« o o Y

y . . .y
The first column of «x's would be
computed as 110000 (binary) = 60 (octal)
+ 77 (octal) = 157 (octal) = "o"
(ASCII). The second column of x's would
be 101000 (binary) = 50 (octal) + 77
(octal) = 147 (octal) = "g", etc. The

first column of y's would be computed as

0011 (binary) = 3 + 77 (octal) = 102
(octal) = "B", No bits on 1is a 77
(octal) whick would be a "?". This "A"

would be specified in the sixel string:

ogcacgo/B?????B
I didn't have alot of time to play
around with this stuff so I started
creating some APL functions to help me

understand sixels and character cells.
(All of the functions mentioned are
listed in alphabetical order at the end
of the article along with some example
output.) All of this works in VAX APL,
even though I used some features that

will become available in VAX APL v2.0.

Since all of the character sets I wanted

to analyze were in sixel format, I
wanted to read 1in these patterns as
ASCII text into APL. This is easy to do

using pure data input on a /IS file.
J4v in VAX APL contains all of the ASCII
characters, lower case letters included,
but pure data mode 6 does some strange
translations to look like TTY mnemonics
(eg, ASCII underscore is translated to
APL's left-arrow). Fortunately, a new

pure data mode, 11, was available to me
which keeps ASCII characters as ASCII
(egq, ASCII underscore becomes APL's
underscore) .

An APL character set file looks like

sl62;1"p
$P;1;1;4({X

GSS}SS/?2@eBEE?;
$
SHx

which contains escape sequences to
and enable the DRCS. All of
non-sixel lines have to be ignored. The
sixel patterns are 1in order from the
character that matches octal 041 through
octal 176. For APL that's - through §.

load
those



The function READFONT reads the file,
ignoring the escape sequence records and
putting the 2 7-character segments of

each sixel pattern into a row of the
result matrix. Now I have a 94 by 14
character matrix that defines the

character set in
ASCII/APL order.

ascending key-paired

DISP which
cell, given a
to keep sixel

I created the function
displayed the character
sixel pattern. I chose
patterns internal to the APL workspace
as l4-character strings but always
display them as two 7-character segments
separated by a slash. I decided to
display a character cell as a box with *
where the bits were on and spaces where
the bits were off. I surrounded the
display with an outline wvia the
auxillary function BOX. Therefore I can
get:

DISP X
+eereseat

*
x *

* *
* *
Ahkkkkkk
* *
* *

. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
+ +

More convenient would be to have DISP
take a character scalar, look it up in
the matrix of sixel patterns and display
the character cell. Better still, DISP
takes an optional left argument (using
an ambivalent function definition) which
is the particular character set in which
to look up the right argument. Now I
could process multiple character sets.

The function DISPALL displays each
character in a specific character set in

character cell format. The function
CMPALL compares two character sets,
character by character, printing their

character cell displays out side by side
along with their sixel patterns and an
indication of whether or not they are

exactly the same. Note the use of CFmrT
to format the entire display 1in one
operation and the use of the match

primitive (=) to determine if two arrays
are equivalent.

Now 1 discovered several characters that
needed to be repaired so I needed a way
to create the sixel pattern from the
character cell display. The function
SIXEL takes a character cell display as
a matrix containing spaces and * and
returns the sixel pattern as two
7-character segments separated by a
slash.

THE SPECIAL CHARACTER SET

The function EDITCHAR is used to
or modify a character cell display, by
calling the VMS TPU editor (not
available until VMS v4.2) via the new
JEpIT command to edit a global workspace

variable named G_NEW. 1 could have also
executed ')pusy EDIT/EDT filename' to

get to a full-screen editor. The screen

create

display for the character 'A' looks
like:

Feeoenaot

D

R * %

. * *

.* *

.**t****

.t *

.* *

it

The right perimeter is missing so that
insertions on a line won't cause
non-blank characters to move to the
right unnecessarily. EDITCHAR keeps
only the 10 by 7 data matrix inside the
perimeter box.

Finally I wanted to see what the
overstrikes in [4v looked like in some
character set. The function BLDOV
creates the sixel patterns for the

overstrikes as well as displays them in
character cell format. I used yet
another new feature (pure data type 13
to 3Jcoq) to transform APL characters

into their KEY-paired representation
(eg, ¢ Dbecomes o <backspace> |) as an

easy way to get the characters that make

up the overstrikes.

All of this work took about 2
experimenting and playing. The hardest
part was finding out what the sixel
patterns meant! APL made it possible
for me to build tools to manipulate the
character sets so I can build or modify
my own with relative ease.

hours of
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[1]
[2]
[3]
[4]
[5]
[6]
(7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]

[1]
[2]
(3]
[4]
[5]
(6]

[1]
[2]
[3]
(4]
[5]
[6]
[7]
(8]
(9]
[10]
[11]
[12]
[13]
[14]
[15]

VOVFONT« BLDOV FONT : (JIO0;0AV;AV;N;TAB;C1;C2;C3;P1.P2;P3;S;1I
JI0«1

0AV+((AV+128404V) Jcoq 0 13) JCIg O 5

NepOAV+(2+1t00M ([’ ,0CTRL[9],']1') 0SS 04V t0AV

OAV«((N=3),2)p(Np1 O 1)/0AV

TAB<C CTRL[10]

OVFONT«0 15p'!

I«
L:Cl« FONT DISP OAV[I;1] o (2« FONT DISP OAV[I;2]

P1+BITS C1 © P2«BITS C2

P3«P1 v P2 o (3«BOX ' *'[1+P3]

S«1 15p SIXEL C3 o OVFONT«OVFONT ; S

*3(941,X2) ,1541,X2,541"' (OFMT (C1;C2;C3;S;0AV[I;1]; TAB; OAV[ I;2]; TAB; AV[ I])
+(0#4| D /0LC+1 o ([Q«JCTRL[13]

D*IO .

+((pOAV2I«T+1) /L

v z«{D} BOX C;SIDE; TOP

A SURROUND CHAR MATRIX C WITH BOX OF CHARS D
+(0#0NC 'D')/OLC+1 o De'.!
SIDE«(1tpC) pD

Z+SIDE, C, SIDE
TOP«'+' , ((T11pC) pD) , ' +!
Z«TOP ; Z ; TOP

V FONTL CMPALL FONT2 ; A;T\;12;1I;5S;M;0I0

A FONTN IS IN SIXELS STARTING WITH -

0101

+((pFONT1)=pFONT2) /]LC+1 o [JBREAK 'FONT LENGTH ERROR'
A+(11pFONT1) 133404V

Il

L: T1«FONT1 DISP A[I]

T1«T1{1+.10;1+.7]

T2¢«FONT2 DISP ALI]

2«T2[1+.10;1+.7]

SS«(FONTL[I;.71,'/' ,FONTA[I;7+.7]),[0.5] FONT2[I;.7],'/' ,FONTR[I;7+.7]
Me'NY'[1+5ST1;] = ss(2;1]

"A1,X2,2(941,X2) 1541, X2, A1 (FMT (M; BOX T1;BOX T12;;SS;A[I])
+(0#4| D /0LC+1 o («QCTRL[13]

D‘.l [

+((pA)2I+I+1) /L

THE SPECIAL CHARACTER SET
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V Z«{FONT} DISP CAV ; C;CN;CB; TOP;BOT; I, CHAR

(1] =~ DISPLAY CHAR CAV FROM FONT

[2] = CAV IS EITHER A SCALAR CHAR (LOOKED UP IN FONT) OR A SIXEL STRING
{31 +(o#0nc 'FONT')/OLC+1 © FONT«CFONT A DEFAULT FONT

[4] C«CAV

[58] +(0#pp0)/L M CHAR OR SIXEL ?

(6] I+JAV . CAV n LOOK UP CHAR

[7] CeFONT{I-33;]

[8] L:CN+(ALPHABET . C) - 31
[9] ©B+(8p2)TCN

[10] TOP<6 TtCB

[11] BOT<"4 ~71CB

(121 CHAR«(eTOP) eBOT

[13] 2Zz¢BOX ' *'[CHAR+1]

V DISPALL FONT ; A

[1] n DISPLAY ALL ELEMENTS OF SIXEL FONT
[2] A«(1tpFONT) 13340AV
[3] L:9p'-' ; ' CHAR: ' ; A[1]

[4] FONT DISP Al1]
[5] +(0<p4«1i4)/L
v

V EDITCHAR ; T;C

[1] n CALL TPU TO CREATE/MODIFY A CHARACTER PICTURE
[2] =~ FILL IN 10 BY T CHAR CELL WITH =*

[3] =n RESULT IS IN NEW_<NAME GIVEN AS INPUT>

[4] Tep(l¢' ENTER CHARACTER NAME: ' o C«Ti[]

[5] ~+(o#NC O /0LC+1 o T«10 7p' ' o =t C,'¢I"

[6] T«BOX 2 C
[7] M1+.10;9]«"
[8] G_NEW « T
[9] T«e¢ ')EDIT G_NEW'
[10] T«G_NEW o [JSINK+«EX 'G_NEW'
[11] TeT{1+.10;1+.7]
[12] 2 '"NEW_',C,'«T
v

THE SPECIAL CHARACTER SET

APL-11



V FONT « READFONT FILE ; R
[1] OSINKke[CASS '1 ', FILE,'/IS'
[2] FONT«0 14 p''
[3] B:Red1 11
[4] +(2=ppR)/ERR
(51 +(OCTRL[281#1tR)/B
[6] +('P1;'A.=31T14R)/L
(71  +('PO;'A.=31T1LR)/L
(8] +('P;' A.=2114R)/L
(9] =+ B
{10] ERR:(0BREAK 'NO SIXELS FOUND IN ',FILE
[11] L:R«M1 11
(121 +(2=ppR)/DONE
{131 +(OCTRL[28]=11R)/DONE
{141 Re(71R),718.R
[15] FONT+FONT ; R
[16] -+ L
[17] DONE:(IDAS 1
v

VZ+SIXEL C ;T; TOP; BOT

(11 = TURN CHAR PICTURE OF *'S INTO SIXEL ENCODING
[2]  2(2#ppC)/'OBREAK ' ' NOT MATRIX'''

[3] +(10 TA.=pC)/OLC*1 o CeCl1+.10;1+.7]

[4] Tec='s

[5] TOP«2.6 71T

[6] BOT+2.96 04T

(7]  Z+ALPHABET{ TOP+31],'/', ALPHABET{ BOT+31]

THE SPECIAL CHARACTER SET
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Here is an example of the output from BLDOV, building

the overstrikes for :

LRI S

» % »

*
RRRRERR

$ e o o o o 0 0 0 o o 4

$ e e o o s 0 0 0 0 0

00 oeec e

eece0 e

RRRRARR
®

+ +

. L]

. .

. .

. .

. .
*

. .
*

. .
*

. .

. L]

. .

+ +

RO IR

Here is an example of the output from CMPALL, comparing
two VT200 APL character sets on the two characters -

eeo0c e

L2 2

»
»

KRR

$ e ¢ 0o 0 0 0 0 0 0 o

eeceo e

eeecoceee

L 2 2]

»
»

AR

# e o o 0 0 s 0 6 0 o ¢

eeeccce

$ e o o o o 0 0 0 0 0 ¢

o o o o 0 0 o o o o 4

and r:

RRRRRAERN

40 o o o o 0 0 0 0 o 4

teoeosaset
. .
. .
. .
ARRRARR
. .
LR B
. .
L2 2]
. .
*
. .
*
. .
. .
. .
+ +

and ):

N +..00000%
. .
® *

. .
* ® ® *
. .
. .
. .
. .
. .
. .
. .
. .
tereeaent

N *0.00.00‘
. .
®
. .
®
. .
*
. .
*
. .
®
. .
®
. .
®x
. .
. .
. .
+ +

THE SPECIAL CHARACTER SET

cec e

Rk RN
Xk K%

4+ 06 o o o s o o o o o 4

eee e

MR
.
x
.
®
.
*x
.
*
.
*x
.
*
.
*
.
.
.
+

eec e

4o o o o o o 0 s e o 4

+

e o o o o o o o o o

+

?0gwg0? /AAABAAA

GWgWgWG/???B2??

.......

?ACW???/?A@??2?2? )
??ACW??/??A@?7??
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VAX APL OVERVIEW FROM SPRING '85 DECUS
Stan Whitlock

APL Development Project Leader

DEC 2ZK02-3/N30

110 Spit Brook Road

Nashua, NH 03062

The following article summarizes the
"VAX APL Overview" session that was
presented by DEC at Spring '85 DECUS in
New Orleans. That session covered
future possibilities for the VAX APL
product as well as showed examples of

some of the unique features that are
already available in VAX APL v1.3.

Spring '85 DECUS Slides
VAX APL
Current Status
o VAX APL v1.3-332 currently in the field
- v1.3 is a strict maintenance release
- bug fixes only
- support for RX50 media for microVAX I
o VAX APL vl1.2 contained performance improvements
o VAX APL vl.1l contained new functionalty
VAX APL
Future Possibilities
O VAX APL v2.0 currently under development
- support for full screen editing
- more global performance improvements
- run-time (execute-only) APL support
- on-line HELP for APL language features
VAX APL
Future Possibilities (cont)
- calling out to external routines
* access VMS product set, eg, Rdb, SORT
* call RTL routines, eg, MTHS, SMGS$
* prototype and debug algorithm in APL;

compile performance-critical sections

THE SPECIAL CHARACTER
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Spring '85 DECUS VAX APL Slides 29-Mar-85

VAX APL
Future Possibilities (cont)
- an external Fortran routine

COMPLEX*16 FUNCTION CSUM (C, N)

INTEGER N

COMPLEX*16 C(N)

CSUM = 0

DOI =1, N
CSUM = CSUM + SQRT (C (1))
END DO

END

- <create a shared image

SLINK/SHAR=f .exe f.obj,SYSSINPUT:/OPTIONS
UNIVERSAL=CSUM

~Z
VAX APL
Future Possibilities (cont)
- defining an external routine
A« '2/TYP:DCe f a/TYP:DC/MECH:REF b/TYP:L/MECH:REF'
B « 'wrk:f/ENTRY:csum'
A OmaP B

- invoking an external routine

F ( (.10),[1.5] 0 ; 10)
22.46827819 0

THE SPECIAL CHARACTER SET
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VAX APL

Future Possibilities (cont)

dyadic grade
- 0Omonvitor for performance coverage analysis
- [warcH to find when a variable is changed
- )STEP to single-step and trace execution
- wild cards on )v4rs etc and )copPr etc
VAX APL
Future Possibilities (cont)
- oM A <« A/ .p A @ APLSF w
- )XxLoap to load without Lx
- [Ss string search
- , insertion in v editing

- §$ search/replace in v editing

THE SPECIAL CHARACTER SET
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VAX APL
Future Possibilities (cont)
- more RMS features
* multi-key ISAM with character keys
* fixed length records and stream files
* /DISPOSE = PRINT and SUBMIT
- set functions
* union, intersection, difference
* subset, contains, remove duplicates

* match = (= overstruck with underscore)

VAX APL
Unique Features
o replicate - an extension of compress

11212121/ '"MISISIPI'
MISSISSIPPI

TEXT
HERE IS THE FIRST LINE OF TEXT
HERE IS A LINE WE DO NOT WANT
HERE IS THE SECOND LINE OF TEXT

1 -10 1 ¢ TEXT
HERE IS THE FIRST LINE OF TEXT

HERE IS THE SECOND LINE OF TEXT

THE SPECIAL CHARACTER SET

APL-17



Spring '85 DECUS VAX APL Slides 29-Mar-85

VAX APL
Unique Features (cont)
"o local functions stored on files
V CHAN PUT_DEF FUNCTION ; IO
(1] (QI0 « 1 o (OCR FUNCTION) T+CHAN

(2] ¢ FUNCTION, '_DEF « ', *CHAN, (JFLS CHAN)[2]
v

VZ«AFB;F

[1] OSINK « OQFX O+[1{F_DEF] \*F_DEF
(2] z+« AFB

VAX APL
Unique Features (cont)

o groups of data established when needed

VZeAFB
[1] (OSINK « 0QCO 'LIB_WS GRP_F'
(2] Z <+« A REAL_F B ™ ALL NECESSARY DATA PRESENT
(3] [SINK « ¢ ')ERASE GRP_F'
v

o 0wn¢ affects + and JFr and Cvr

NG « 1 o  =\.5

1 -12-23

ove « 0 o -=\.5
1 -12 -2 3

ovg « 1 o (Qvr X)/OFr x « 'l A 2 -4 3
123

ove « 0 o (Qvr X)/CFr x « 'l A 2 -4 3
1 2 -4 3

.THE SPECIAL CHARACTER SET
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VAX APL
Unique Features (cont)

o [SsF - set [ input prompt
(SF « '"ENTER NUMBER: ' o N « [
ENTER NUMBER: +/2 4 5 1
N
12
o [FMT reporting

HEAD ; ROWS , 'F9.2' [JFMT (DATA1; DATA2; DATA1+DATA2)

TEST SLOW FAST SLOwW

CASES DATA DATA +FAST

+/BOOLVEC 25.20 5.20 4.85

CHARMATA .=CHARVEC 94 .50 6.90 13.70

CHARMATV . #+CHARVEC 89.90 7.60 11.83

V\BOOLVEC 94.50 2.50 37.80
VAX APL

Unique Features (cont)
o Spawning Subprocesses

V EDIT FUNCTION ; OPW ; I ; PW
[1]1 PWw e« (OPW o [JPW « 200
[2] I « (ONUM, 'ABCDEF') [0I0+(8p16)<(UL]
[3] OSINK « ¢ '")OUTPUT ', I « 'T', I, '.AAS'
[4] CVR FUNCTION
[51] 1 o 0JSINK « ¢ ')OUTPUT'
(6] OPW « PW
(7] OSINK « ¢ ')PUSH EDIT/EDT ', I
(8] (SINK « JEX FUNCTION
[9] OSINK « ¢ '")INPUT ', I
[10] I « O
{11] OSINK « ¢ ') INPUT/REVERT

THE SPECIAL CHARACTER SET
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VAX APL
Unique Features (cont)
o Escape sequences on the VT100 terminal

VATIRIBB ; T

(1] A°CHARACTER ATTRIBUTES == $ [ PS ; PS; ... PS M
[2] MO == OFF ; 1 == BOLD ; 4 == UNDERSCORE
(3] m 6§ == BLINK ; T == REVERSE VIDEO
(4] T« "1,(((pB),1)p4a8+,10 T B),59
(5] OJARBOUT 27 91, T, 109
v
V CLEAR
(1] a°ERASE FROOM CURSOR TO END OF SCREEN == $ [ 0 J
[2] TJARBOUT 27 91 48 74
v
Vv DHBOTTOM

[1] A°DOUBLE HEIGHT BOTTOM HALF == $ # 4
[2] JARBOUT 27 35 52

v

vV DHTOP
[1] m°DOUBLE HEIGHT TOP HALF == $§ # 3
[2] JARBOUT 27 35 51

v

V DWSH
(1] m°DOUBLE WIDTH SINGLE HEIGHT == $ # 6
[2] JARBOUT 27 35 54

v

V ERASEL
[1] A°ERASE ENTIRE LINE CONTAINING CURSOR == $ [ 2 K
[2] CJARBOUT 27 91 50 75

v

V HOME
(1] M HOME CURSOR == $ [ H
[2] JARBOUT 27 91 72

v

Vv POSITION P;L;C
[1] m°POSITION CURSOR == $ [ PL ; PC H
[2] Le1tP o CeltiiP
(3] L¢48 + ,10 10 T L o (+«48 + ,10 10 v C
[4] JARBOUT 27 91, L, 59, C, 72

v

THE SPECIAL CHARACTER SET
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V REGION P;T;B

[1] n°DEFINE REGION == $ [ PT ; PB R
(2] T«1tP o Be1t1lP
[3] T¢48 + ,10 10 * T o B+48 + ,10 10 T B
[4] OARBOUT 27 91, T, 59, B, 114
v
V RESTORE
(1] #°RESTORE CURSOR AND ATTRIBUTES == § 8
[2] TJARBOUT 27 56
v
V SAVE
[1] 0°SAVE CURSOR AND ATTRIBUTES == § 17
[2] CARBOUT 27 55
v
V T BANNER P
[1] SAVE
[2] POSITION P
[3] ERASEL o DWSH o DHTOP o ATTRIB1 5 o [J¢T
[4] ERASEL o DWSH o DHBOTTOM o [T
[5] RESTORE
v
V CLEANUP
[1] REGION 1 24 o ATTRIBO © HOME o CLEAR
v
V T FLASH P
[1] SAVE
[2] POSITION P o ERASEL
(3] ATTRIB 1 S
(4] Qer
(5] RESTORE
v
V SETUP
[1] HOME o CLEAR
[2] REGION 22 23
[3] POSITION 22 0
v

THE SPECIAL CHARACTER SET
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VAX APL
Unique Features (cont)
o Mailboxes and Event Flags

- example where EF = 0 if mailbox is empty
EF = 1 if message is waiting

CHAN « [4ss 'MAILBOX/AS/MBX/SHARE/EFN=64"
V BUSY ¢« DATA MBXOUT CHAN
[1] + (BUSY « (EFS CHAN)/O
[2] DATA 3[4]1CHAN n WAITS UNTIL MESSAGE IS READ
v
V INPUT « MBXIN CHAN

(1] INPUT « 0 7500 o + (0=CEFC CHAN)/O
[2] INPUT « B[4]CHAN

VAX APL
Unique Features (cont)
o Pure Data I/0 and Packed Data

- Fortran file containing unformatted F-floating data:
@ ISFILE, 3 n read a record
NUMBERS 3 ISFILE, 3 m write a record

- Fortran record with 2 F-floating numbers and 3 bytes
RECORD « 2 . 5 ISFILE, 7 n read bytes

FLOATING « ((8tRECORD) Jcog 0 7) CQcrgq 0 3
INTEGERS « 8.RECORD n RECORD is integer

THE SPECIAL CHARACTER SET
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VAX APL
Unique Features (cont)
o Error Handling
- catching local errors
OFX sets TERROR
+ (2=ppINPUT « 8[2]ASFILE)/EOF
+ (2=ppRESULT +« ¢')LIB')/NOQUOTA
- trapping and signalling errors
QrrRap « '+ TRAP_FUNC o OsreNaL 500'
V Z e« TRAP_FUNC ; OTRAP ; T ; E
(1] T« OTRAP o [TRAP « '°
(2] E « OFI 4 t OERROR
(3] =+ (500 # E)/OLC+1 o [BREAK 'USER SIGNAL'

(4] Z « DOMERR_LABEL o + (15=E)/0
(5] Z +« 10

- P W - - ——— - ————————————————————————————— ————————————————————————————————
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DEC USER SOCIETY (DECUS) SYMFOSIUM FRESENTATION
T/H MFACE AFL LﬁNGUQGL ]NTFRFRETER ON Fﬁx-llﬂ FLUc
1985 SFRING DECUS U.S5. SYMFOSTIUM
NEW ORLEANS: LLOUSIANA
May 27-31, 1985
BY ROR AWDE JR.
GENERAL MILLS» INC.
MINNEAFOLISy MINNESOTA
FEFEEEFE 4 F L4 4R 444444 F 44444244 FFH 4 FFFFFEFFFFHFEFFHEF 044444440
FRESENTATION DUTLINE

. FROELEM STATEMENT AND SOLUTION
. HARDWARE AND SUF TWARE REQUIREMENTS
LDEFINITION OF & I/D SFACE TASK
DEFINITION OF SUFERVISOR MODE LIBRARIES
RE-RUILUIING AFL USING I/D SFACE AND
SUFERVISOR-MODE LIBRARIES
&, COMFARISONS BETWEEN THE ORIGINAL VERSION
OF aFL AND THE I/0 SFACE VERSION
7. PROELEMS ENCOUNTERED IN THE CONVERSION
FROCESS
£, AFL CHARACTER SET FOR VT200 SERIES TERMINALS
ROGRAM AVATLARILIITY
GUEST LONS AND ANSWERS
R R T R R e e i L
THE FROBLEMS

RN

! Do, i
L8 G
s

. e

Wi HAVE DEVELDFED A SET OF TFCHNICAL FROGRAMS THAT COULD
BE EFFICIENTLY FROGRAMMED IN AFL. HOWEVER, THE SEVERE WORKSFACE
LIMITATIONS OF APL-11 RESTRICTED US FROM IMFLEMENTING THEGSE
OGREAME TN AFL.

2
THE SCLUTIONS

GFTER SUCCESSFULLY UFGRADING OUR OFERATING SYSTEM FROM
REYX-11M TO RSX-11M-FLUS AND OUR CFU FROM A PDOF-11/23 TO A FDOF-11/73y
THE FOSSIBILITY EXISTED TO RE-BUILD AFL-11 70 USE BOTH INSTRUCTION/
naTa (I/70) SPACE AND SUPERVISOR-MOUE LIBRRARIES.
FEE AR H R4 4 F 444 FFFHFEFFFFFFFHFFFFEHFFHHFLFLFHLHTFHEHFFF 3555453435313
GEMNERAL HARDUWARE AND SOFTWARE REQUIREMENTE:
THE FOLLONING HARDUAFE SUFFOhT; EOTH I/D SFACE AND
SUFERVISOR-MODE LIEBRARIES
1. PDPw11/7O
2. POP-11/744
Ae POF-11/73
4, FDF-11/84
THE FOLLOWING SOFTWARE SUFFORTS BOTH I/D SFACE AND
SUFERVISOR-HODE LIBRARIES:
1 REX-11IM-FLUS V2.
2o RETE/E V¥.0 7

THE SFECIAL CHARACTER SET
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i . ON THE FIF-11/44, 70S, AND 84, THERE EXISTS AN ADDITIONAL MODE
DEFINITION OF AN I/D0 SFACE TASK: CALLED SUFERVISOR-MODE, RSX-11M-FLUS SUFFORTS MEMORY RESIDENT

AN AL FRRC11 CPUS WITH MEMORY MANAGEMENT, THERE ARE LIERARIES THAT BE CALLED IN SUFERVISOR MODE. THE BENEFIT IS THAT
T ) £ REGISTERS (APR‘S) CAPABLE OF ADDRESSING UF FROGRAMS CAN FOTENTIALLY EBE 64KE LARGER THAN CONVENTIONAL FOF-11
E;GQ;Kg“SEEﬁfﬂﬁﬁﬁL hnn;égg :PACE, FROGRAMS, SUFERVISOR-MODE LIBRARIES ARE CALLED USING A SFECIAL
ON THE CPUS MENTIONED ABOVE (PDIF-11/44s FDF-11/70Sy INSTRUCTION SUFFORTED ON THESE FLIF-11S (CALL SUFERVISOR MODE -
FDF-11/84)s THERE EXISTS ANOTHER SET OF EIGHT DATA FAGE CSMY . THE SUFERVISOR MODE SUFFORT CONFIGURATION IS DIAGRAMMED
REGISTERS (DFRS) THAT CAN MAF UF TO 64KE OF VIRTUAL DATA SFACE. BELOW: o )
THE BENEFIT OF HAVING DFRS IS THAT FROGRAMS COULD BE POTENTIALLY USER MDIE SUFERVISOR MODE KERNAL MODE
TWICE AS LARGE AS A NORMAL FROGRAM RUNNING ON OTHER PDF-11S. HOWEVER, _ —- .
THE I-SFACE AFRS CAN ONLY MAP INSTRUCTIONS WHILE THE D-SFACE DFRS CAN RO RO RO
ONLY MAF DATA. R1 R1 R1
THESE TWO CONFIGURATIONS ARE DIAGRAMMED EELOW: k2 R2 R2
ALL FDF-118 PIF-11/44,705,84 R3 R3 k3
________________ R4 R4 R4
I-SFACE D-SPACE RS RS RS
_______________ K6 Ré R6
AFRO AFRO o _____ I DPFRO | ! R7 R7 &7
AFR1 APRL 1o I DFR1 lo______ i
AFR2 APR2 | _______ | DFR2 oo I APRO AFRO AFRO e '
AFK3 AFR3  |_______ | DPR3 lo______ i APR1 APR1 AFRL oo l
AFRA | [ APR4  |_______ | DPR4 I_______ I APRY AFR2 AFRZ 1o !
AFRS I________ I APRS 1o _____ | DFRS l_o______ ! APRZ APR3 AFR3 | oeeemme !
AFRS | [ AFRS | ______ | DFRé oo | AFR4 APR4 AFRA 1o l
AFR7 Voo __ | AFR7  loo_____ I DFR7 leooooooo | APRS AFRS AFRS 1o !

FERSEEE R R R RS R PR R R RE TR TR P PR R R R R R R R R R R R R R F R R R RN N ﬁﬁﬁg APRG AFRE (o |
DEFINITION OF SUFERVISOR-MODE LIBRARIES AFR7 AFR?7 AFR7 !
________ ON ALL FDF-115 WITH MEMORY MANAGEMENT, BOTH KERNAL AND USER DPRO DERO Mmoo oERe
MODE ARE SUFFORTED. USER MODE CONSISTS OF A FULL SET OF CFU REGISTERS Rl bPR1 DeR1
AND ADDRESS FAGE REGISTERS (AFRS) DEDICATED TO RUNNING USER FROGRAMS. Lp?% g;z; DFR2
KERNAL MODE CONSISTS OF ANOTHER FULL SET OF CPU REGISTERS AND AFRS FRa TR : ——————— : g;gi
DEDICATED TO RUNNING THE OFERATING SYSTEM AND FRIVILEGED FROGRAMS. IFRS DPRe 1 CTTTTTT \ FRe
THE USE OF SEFARATE SETS OF CFU REGISTERS AND AFRS REDUCES THE TIME NrRe DERe DTTTTTT | TERY
IT TAKES TO PERFORM A CONTEXT SWITCH (SWITCHING BETWEEN USER FROGRAMS e DrRy 1 TTTTTT \ AN |

. 5 ' s WFR7 lo—__o__.l  DFR? I_______l  DFR7 l.._____
AND' THE DFERATING °YS;Ef)gngfffSC°NFIGURATIDN IS [IAGRAMMED BELOW T TR Ty Ty T F e R TR P P T P TI I A F TR ST T Y
RE-BUILDING AFL-11 TO USE I/l SFACE AND SUFERVISOR-MODE LIERARIES!
OFR KERN MODIE e e e e e e e o
USER HOLE RERNAL 0 FORTUNATELY, THE AFL WORKSFACE IS A DATA STRUCTURE AND THUS
Ro DT O OCCUFIES THE DI-SFACE FORTION OF AN I/I SFACE TASK. THUS THE WOKSFACE
g1 DT R1 CAN EXPAND TO OCCUFY JUST AROUT THE ENTIRE DATA SFACE AVAILAELE.
Ra Kz THE USE OF THE FILE CONTROL SERVICES (FCS) SUFERVISOR-MODE
3 g LIBRARY MARE IT FOSSIFLE TO RE-RUILD AFL-11 WITHOUT OVERLAYING THE
R4 Ra INSTRUCTION SFACE (I-SFACE) FORTION OF THE TASK., THE ONLY OVERLAYING
fe i THAT OCCURS IS IN L-SFACE WHERE ALL THE ERROR MESSAGE TEXT WERE LEFT
e Ra OVERLAYED IN ORDER TO MAXIMIZE THE SIZE OF THE WORKSFACE.
R7 R7
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THE FOLLOWING TASK BUILD COMMAND FILE WAS USED TO RE-BUILD WHEN A BLOCK OF CORE IS IN USE, THE LENGTH IS SET

APL-112 NEGATIVE (I.E., MOST SIGNIFICANT BIT IS SET). ALSO» THE LENGHT
AFL/FP/CP/IDsAFL/~-WI/SH/-SF=AFL/MF $ /ID IS I/D SFACE TKE VALUE IS CONVERTED TO BYTES (BY SHIFTING LEFT) AND THEN CONVERTED
§ i SWITCH BACK TO WORDS (BY SHIFTING RIGHT) MANY TIMES DURING THE EXECUTION
§ OF THE APL-11 INTERPRETER.
SUPLIB=FCSFSL 5 LINK TO FCS SUFERVISOR-MODE LIERARY WHEN THE I/D SPACE VERSION OF AFL-11 WAS CREATED, THERE
TASK=...APL i OTHER OPTIONS ARE AS EXISTED THE POSSIBILITY THAT BIT 14 (NOTE! NUMBERING FROM 0-15)
STACK=2S54 i ORIGINALLY DEFINED COULD BE SET DUE TO THE INCREASE IN SIZE OF WORKSFACE. THIS
UNITS=15 SITUATION COULD NOT HAFFPEN IN THE ORIGINAL APL-11 INTERFRETER.
ASG=8Y0:5:6113:14,TI0!15 AS A CONSERUENCE OF CONVERTING TO BYTES» BIT 15 COULD
ACTFIL=0 SOMETIMES BECOME SET FARTICULARLY WHEN THE WORKSFPACE WAS VIRTUALLY
/ EMFTY. THE CONVERSION BACK TO WORDS CREATED THE FOLLOWING
AFL.ODL WAS MODIFIED TO ELIMINATE ALL I-SPACE OVERLAYS FROBLEM?
AND' REFERENCES TO SYSLIE WERE COMMENTED OUT SINCE THE THE DEC FROGRAMMERS WHO IMFLEMENTED AFL OFTED
FCS SUFERVISOR-MODIE LIERARY WAS BEING USED FOR THESE TO USE THE ASR INSTRUCTION TO CONVERT FROM RYTES
ROUTINES. TO WORDS. UNFORTUNATELYs THE ASR INSTRUCTION
INSTALLATION INSTRUCTIONS TO MAXIMIZE THE WORKSFACE LEAVES RIT 15 UNCHANGED AND THUS MISTAKENLY
SIZE ARE AS FOLLOWS! COULD INDICATE THAT THE CORE ELOCK IS IN USE
MCR>INS AFL/INC=64240 WHEN IN REALITY IT IS FREE FOR USE.
FREFEFFFEFEEF I I AR AR AR AR R H 14450 TO CORRECT THIS FROELEM» ALL USES OF ASR
COMFARISONS RETWEEN THE ORIGINAL VERSION AND THE I/D SPACE VERSION! INSTRUCTIONS WERE CHANGED TO ROR INSTRUCTIONS
_____________________________________________________________________ WHICH ROTATE THE CARRY ERIT INTO RIT 1S5. IT
ORIGINAL I/I1 SFACE FERCENT SHOULD BE NOTED THAT THIS WAS A DIFFICULT
CRITERIA AFL-11 AFL-11 CHANGE FROBLEM TO DETECT RUT» ON THE OTHER HANID»
________________________________ WAS FAIRLY EASY TO CORRECT.
WORKSFACE SIZE (RYTES) 32,488 53,548 63.8 % INCREASE (2322222222223 232 322222232 22222223222 2 2222222223222 22 2222223232222 222222
DISK SFACE USED (ELOCKS) 158 119 24,7 % DECREASE AFl. CHARACTER SET FOR THE VT220 FAMILY OF TERMINALS
SFEED . SLIGHTLY DUE TO NO OVERLAYS e
FASTER THE VT200 FAMILY OF TERMINALS SUFFORTS DOWN-LINE LOADAERLE
MEMORY REQUIREMENTS AROUT 2 TIMES DUE TO I/D SFACE USE CHARACTER SETS. THE MAIN ORSTACLE OF USING THIS FEATURE IS THAT THE
MORE MEMORY CODE SEQUENCE USED TO GENERATE CUSTOM CHARACTER SETS IS DIFFICULT TO
CONSUMED GENERATE FROM SCRATCH, TO OVERCOME THIS DIFFICULTY, I HAVE WRITTEN
FEEFEF 3R 4R340 448330004043 0480 44 A FROGRAM CALLED COMFOSE THAT CAN BE USED TO EASILY DREVELOF CUSTOM
MAIN FROBRLEM ENCOUNTERED DURING THE CONVERSION FROCESS: CHARACTER SETS. THE FROGRAM DISFLAYS A CHARACTER CELL THAT YOU USE
_______________________________________________________________________ TO FORM YOUR CUSTOM CHARACTER EY TURNING OFF AND ON FIXELS WITHIN THE
DISFLAYED CHARACTER CELL., AFTER THE CUSTOM CHARWCTER SET (UF TO 95
AFL ESTARLISHES A LINKED LIST OF CORE ALLOCATION ELOCKS TO KEEF INDIVIDUAL CHARACTERS) HAS EBEEN DEFINEDy THE FROGRAM STORES THE
TRACK OF MEMORY UTILIZATION WITHIN A WORKSFACE. ONE WORD WITHIN CHARACTER SET IN A FORTRAN DIRECT ACCESS FILE. THE FROGRAM ALSO WILL
THE BLOCK DEFINES THE SIZE OF THE BLOCK IN WORDIS AND WHETHER THE GENERATE THE CODE SEQUENCE NEEDED' TO GENERATE THE CUSTOM CHARACTER
BLOCK IS CURRENTLY IN USE. A DIAGRAM OF AN UNUSED CORE ALLOCATION SET ON THE VT220 FAMILY OF TERMINALS.
ELOCK LOOKS LIKE THIS: 1 USED' THE FROGRAM TO GENERATE THE AFL CHARACTER SET. IT
FRKFKKKH KK SHOULD EE FOSSIELE TO USE THE CODE SEQUENCE LISTED RELOW TO GENERATE
X LENGTH X LENGTH (IN WORDE) OF THE ELOCK THE AFL CHARACTER SET ON NON-RSX OFERATING SYSTEMS SIMFLY RY TYFING
KA KKK THE FILE AT YOUR TERMINAL FROVIDED THAT THE VT220 IS CONFIGURED TO
¥ FLINK X FOINTER TO NEXT ELOCK IN LIST BE A VUT220 AND FERMIT USER DEFINED KEYS.
XRKK KKK KKK THERE IS ONE RESTRICTION THAT AFFLIES, THE RESTRICTION IS THAT
¥ BLINK X FOINTER TO FREVIOUS ELOCK IN LIST THE OVERSTRUCK AFIL. CHARACTERS WILL BE DISFLAYED AS ONE OF THE TWO
KKK A KE KK CHARACTERS INVOLVED IN THE OVERSTRIKE. FORTUNATELY» YOU CAN ENTER
X X OVERSTRUCK CHARACTERS IN THE NORMAL FASHION ON THE VUT220 AND THEY CAN
¥ UNUSED x AVAILAELE FOR AFL USE Bl PRINTED ON AFL TERMINALS SUCH AS THE LA12 OR THE LA120 WITH THE AFL
* ¥ CHARACTER SET OFTION.
KRKEKKKEKK
X LENGTH X LENGTH OF BLOCK (SAME AS LENGTH AEROVE)
[2282328284 THE SFECIaL CHARACTER SET
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CODE SEQUENCE USED TO GENERATE THE APL CHARACTER SET ON THE VT220
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-4$4CAECIEFGHI JKLMNOFQRSTUVWXYZINI"_ fouz Bohrery Larrwy Leblanc and Bob Awde answer euestions on AFL-11 in
¥3 abcdefshidklmnorarstuvwngz{I}" Mew Orleans. (Fhoto by 5. Abercrombie)
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FROGRAM AVAILARILITY
THE I/ SFACE AFL INTERFRETER HAS REEN SURMITTED TO
THE RSX $16G TAFE FOR THIS SYMPOSIUM,., IT MAY RE SUBMITTED TO
THE DECUS LIERRARY SOMETIME IN THE FUTURE.
THE COMFOSE FROGRAM ANDN AFL CHARACTER SET CODE SEQUENCE
LISTED ABOVE HAS ALSO BEEN SUBMITTED TO THE RSX SIG TAFE FOR THIS
SYMFOSIUM, YOU MAY ALSO ORDER THEM FROM THE DECUS LIBRARY (DECUS
FPROGRAM NO, 11-760).
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QUESTIONS AND ANSWERS
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(THE [LINKED LIST

The newsletter of the
DECUS Artificial Intelligence Special Interest Committee
. it's the real thing.

FROM THE EDITOR

Welcome to the third issue of (THE (LINKED LIST)) and the first issue of the
DECUS SIGS COMBINE) NEWSLETTERS. Now that the transition to a single monthly

DECUS publication is complete, you can look forward to receiving your copy of
(THE (LINKED LIST)) every month.

Some interesting developments have taken place within the DECUS AI group since
the last issue of this newsletter and the Spring DECUS Symposium. Our group
now has a well-defined structure, an expanded steering committee and two
Digital counterparts. By the time you read this, our organization will very
likely have a new name and a broader scope. Until now, Al interests and
resources within DECUS have been dispersed among several SIGs and their
respective working groups. After a joint working group meeting in New Orleans,
we decided that this diffuse structure limited our ability to meet the needs of
those DECUS members who have an interest in AI. We concluded that we could
better serve these members, and the Society as a whole, if we reorganized as a
discrete functional group which would serve as a focal point for AL activities
within DECUS. Accordingly, we have applied for formal recognition as the DECUS
Artificial Intelligence Special Interest Committee.

As of press time, our SIC status is still pending. Personally, I'm optimistic,
but I’d rather not make any assumptions or predictions. For more information
on the SIC issue, refer to "From The Chair® and the "AI SIC Proposal.® These
articles provide an overview of our efforts to achieve SIC status, explain the
factors behind our decision to apply for recognition as a functional group, and
summarize the benefits that this proposed reorganization will yield.

This issue features an article by Art Beane, one of our DEC counterparts from
the AI Technology Center in Hudson. "AI At Digital® provides an introduction
to the structure and purpose of the AITC, and is the first in a series of
articles authored by DEC AI specialists. Also included this month is a listing
of our steering committee and background sketches on several of its members; a
brief list of suggested readings in AI; a book review, and an AI SIC Survey and
Questionnaire. Please take the time to complete the questionnaire - your
responses will help us determine what you need and would like from an AI SIC.

We welcome your letters, questions, suggestions and articles. Material
submitted for publication in (THE (LINKED LIST)) should be addressed to:

Terry Shannon

P.0. Box 53
Spring House, PA 19477
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FROM THE CHAIR

Celebrate with us! We’ve taken the first steps toward becoming a SIG. At
the New Orleans symposium, we took the big step of requesting SIC status.
The SIG Council and the Management Council agreed, pending acceptance of
our missions and goals statement and budget. Our editor has condensed the
missions and goals statement so that we may present significant portions of
it in this edition. The full statement and our budget have received
wonderfully positive comment. By the time you read this newsletter, we
hope to be the DECUS AI SIC.

Our progress is exciting. We’ve begun to forge a group of people into a
functioning steering committee. The deadlines have been difficult for a
new group to meet, but I confess to pride in our accomplishments. The
newsletter, you have in your hands. We’ve been fortunate enough to have an
experienced editor. When the abstracts for Anaheim appear, I urge you to
look for our sessions. A number of people have contributed to that effort
and prospects look excellent. Our pre-symposium seminar (PSS) abstracts
will be out soon also. Consider attending one of them. AI, a general
coverage of a number of topics in the field, is an adaptation of a seminar
previously offered by LATSIG. I will be coordinating that offering with
assistance from a number of others. Greg Parkinson, its original author,
will be working with me. Don Rosenthal is working with Nancy Wogrin and
others at DEC to create a new seminar on OPS5, DEC’s language for expert
systems. Dave Slater is offering the seminar he has given for the VAX SIG
on LISP, the traditional language of AI. We’re also working on session
notes, a tape, and having great fun debating the issues concerning the
store and buttons and mascots.

We offer heartfelt thanks to a number of supporters: Larry Jasmann, our
mentor, Ted Bear, Bill Brindley, Jeff Killeen, our review committee,

Steve Pacheko, Marg Knox, and Kathy Hornbach who, as Chairs of the three
SIGs (DMS, VAX, and L&T) that have been sponsoring us, offered their
support, the SIG Council, Symposium Committee, PSS committee, and DECUS
staff for helping us find our way around as newcomers, Art Beane, our
counterpart, Margaret Meehan and others at Digital, and the large number of
others who have offered insights, congratulations, and encouragement.

I think that we’re on the road to having an excellent SIG. I invite you to
join us.

Cheryl Jalbert, AI SIC Chair
JCccC

128 West Broadway

Granville, Ohio 43023-0381
(614)587-0157

WHO’S WHO ON THE AI STEERING COMMITTEE

The portion of the AI Steering Committee which has been in contact with the
chair since the last symposium is listed on the following page. Refinements
in this list are to be anticipated by the time of our first woods meeting.
We’ve also included biographical information provided by several Steering
Commi ttee members to give you an opportunity to get to know who we are and
what we do.
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DECUS AI STEERING COMMITTEE

Name

Cheryl Jalbert
Don Rosenthal
David Slater
Greg Parkinson
Terry Shannon
Bob Zeek

Pamela Vavra
Tom Viana

Sally Townsend
Dick Ciero

Carol Guyermelli
Chris Goodard
Peter MacDonough
George Humfeld
Matt Matthews IV
Art Beane

IN GREATER DETAIL...

Position

Chair

Asst. Chair

Symposia Rep.

Asst. Symp. Rep., Session Notes Editor
Newsletter Editor

Newsletter Publisher
Membership Coordinator

PSS Scheduling

Store & Buttons

Quality Control Chr.

Quality Control

Site Coordinator, Anaheim
Volunteer Coordinator, Anaheim
Member At-Large

Member At-Large

DEC Counterpart

Cheryl Jalbert, AI SIC Chair

Cheryl Jalbert is a Senior Consultant with J C C, a consulting firm
specializing in training, VAX/VMS applications design, and corporate computer
planning. Cheryl has a masters in Computer and Information Science from the

Ohio State University.

Her particular interests are expert systems, database

support for knowledge engineering, and application design. The AI SIC is
important to Cheryl as a way to expand her knowlege and experience in the
exciting field of AI and as an opportunity to share ideas with interesting
people. In addition to serving as AI SIC Chair, Cheryl is a founder and
co-chair of the LAMA LUG.

Don Rosenthal, AI SIC Vice Chair

Don Rosenthal has been active in DECUS for a year and a half, and has held
the position of AI coordinator for the Language and Tools SIG. Don is still
active in the L&T SIG, but his position as AI SIC Vice Chair gives him the

opportunity to share his knowledge of AI languages. Don works for the Space
Telescope Science Institute, where he is responsible for incorporating Al
techniques into ground support systems. His current project is the
implementation of an OPS5-based expert system that will transform astronomers’
proposals into a series of spacecraft activities. With the help of Nancy
Wogrin of DEC’s Educational Services, Don will present a pre-symposium seminar
on OPS5 programming at the Fall 1985 Symposium. As Don is especially
interested in the enhancement of the OPS5 language and development environment,
DECUS members who use OPS5 are encouraged to contact him with their wishlist
ideas, suggestions or pet peeves.
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Terry Shannon, Newsletter Editor

Terry Shannon has been involved with computers and data processing for over
10 years and has used Digital hardware extensively. He is presently employed
by Professional Press as technical editor of two DEC-specific magazines. In
addition to writing articles on all aspects of Digital computing (including
several on AI), Terry serves as the firm’s VAX system manager and recently
published his first book, a user’s guide to VAX/VMS systems. A DECUS member
since 1982, Terry serves on the Site Management Steering Committee, the
Communications Executive Committee and the Support Services Committee.

Pam Vavra, Membership Coordinator

Pam Vavra has a B.S. in mathematics and psychology and has been employed in a
programming, analysis or research capacity for the past 12 years in a variety
of scientific research environments, most of which have involved digital image
processing. A DECUS member since 1979, Pam’s interest in AI began in 1973
when she attended a lecture by Marvin Minsky and found AI to be an ideal area
to apply her expertise in math and psychology. Currently employed by KMS
Fusion, Inc., Pam recently completed a NASA-sponsored study aimed at applying
AI techniques to image processing problems. She is primarily concerned with
the modeling of mental processes employed by scientists as they interpret film
data; and welcomes the opportunity to exchange information with others who are
involved in similar application areas.

Robert Zeek, Newsletter Publisher

Robert Zeek has worked in Data Base Management on mainframes, minicomputers,
PDP’s and Vaxes for over 9 years. He started with a Princeton based DBMS
vendor and has worked at two major R&D centers doing data base applications
and administration. He has also developed several decision support systems
based upon various Data Management Systems. His current assignment at Pfizer,
Inc. is to specify hardware and software for Office Automation and electronic
archiving of scientific data. This has taken him deep into the field of
Natural Language Indexing and, consequently, Al as a whole.

AI SIC PROPOSAL

Artificial intelligence is generating considerable interest among computing
professionals in both the research and applications spheres. Topics such as
expert systems, natural language interfaces, machine vision, robotics, and
decision support systems intrigue many of us and are increasingly important in
applications environments. DEC is a leading developer of AI software and
systems, and the firm’s 32-bit and 36-bit computers are the hardware of

choice in Al research. Because of DEC’s extensive involvement with AI, DECUS
members and potential members have begun to expect to find AL resources within
the DECUS organization.
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Those with an interest in Al have been able to turn to DECUS for several years
now. Al-oriented sessions were first presented by the VAX SIG at the Spring
1983 Symposium. The Spring 1984 Symposium, which featured five Al sessions,
marked the first time that DEC sent a representative from the AI Technology
Group to a major DECUS event. The interest in Al was even stronger at the
Fall ’84 Symposium. A member of DEC’s AI Technology Group offered to serve

as a counterpart to an AI group within DECUS. At that time, the establishment
of a formally recognized AI group was unfeasible because those DECUS members
who shared a common interest in Al were scattered among several SIGs. Even so
these members were enthusiastic about maintaining contact with one another
between symposia.

In New Orleans, there were eleven Al-related symposium sessions. As the
symposium progressed, it became evident the concept of a discrete AL group
enjoyed widespread support. Many DECUS leaders, including the SIG chairs
whose SIGs would be most affected by such a group, offered encouragement
that those people interested in an AI group request SIC status. Accordingly,
the AI working groups of two SIGs met in a joint session and voted
overwhelmingly to request SIC status. Steering committee officers were
appointed and short term goals were discussed, and a subsequent open meeting
generated suggestions and proposals for future symposium sessions.

As of this writing, DECUS recognition of an AI SIC is not a foregone
conclusion. However, we have drafted a position paper and an initial budget,
and we have begun to organize our resources to achieve SIC status. It has
become evident that there are resources which are not being exploited for lack
of an AI SIG. It’s equally clear that within the general AI community there
is a need for the type of group which we propose. Numerous groups discuss Al
research ideas, but there are few resources for persons interested in
real-world AI applications.

Therefore, we propose to form the DECUS Artificial Intelligence SIC as a
precursor to an Artificial Intelligence SIG. Our goals include:

o Providing an effective forum for the many changing issues that affect users
developers, and managers of systems involving AI technology relevant to DEC
products.

o Facilitating the exchange of information and ideas in this sphere among DEC
DECUS, and the external AI community.

o Providing a focal point for those DECUS members who want to broaden their
knowledge through exposure to this new and much discussed subfield of
computer science.

o Serving as a resource for DECUS members who face the challenge of
implementing applications which employ aspects of Al technology.
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A number of factors were analyzed and evaluated during the course of
preparing this proposal. The establishment of any new group within DECUS
is contingent upon several criteria. Significant among these are the
availability of resources, the endorsement and support of DECUS leadership,
the level of interest shown by the general DECUS membership for the topic
or area the group intends to address, and the ability to deliver a viable
product or service that will not duplicate the offerings or activities of
existing groups within the Society.

We are confident that our proposed AI SIC fulfills these criteria. We have a
growing membership list, an active steering committee and a cooperative DEC
counterpart. We have sponsored useful, well-attended symposium sessions

and presymposium seminars, and we plan to expand their number and scope in
the future. Our leadership consists of qualified, eager people who have the
talent, motivation and experience necessary to the success of a SIC. Our
goals are supported by other DECUS leaders, and the DECUS membership as well.

A substantial and growing level of interest in Al exists among DECUS members.
Although we have attempted to satisfy this interest through a newsletter,
symposium sessions and presymposium seminars, a more formal approach is needed.
As an AI SIC, we will foster communication among people creating AI
applications, satisfy the intellectual curiosity of the general DECUS
membership, and provide resources and information for the novice.

The provision of these services will not duplicate the activities of existing
DECUS organizational units. A service group dedicated to the dissemination of
information on AI applications would be unique both within DECUS and the
computing community as a whole. There is a growing need for an organization
devoted to the application of AL technology to real-world problems. Our group
will fulfill this need by discussing AI products, user implementations, and
the services offered by DEC’s Al Technology Group. We believe that an AI SIC
will have a positive impact on DECUS, and invite you to become a participant
in our activities. Pending SIC approval, we will:

1. Expand our scope and begin to fulfill our mission by seeking further support
from our counterparts, other people known to us within DEC’s various AL
groups, and those users we can identify who are active in Al projects and
likely DECUS participants, but are not currently active.

2. Contribute high quality material to the newsletter.

3. Hold woods meetings to further refine our definition and draft our charter.

4. Present high quality Pre-Symposium Seminars and Symposium Sessions.

5. Present a draft of the charter at the Spring 1986 Symposium in Dallas.

6. Continue our work on the newsletter, symposium sessions, PSSes, resource
reviews, communication with DEC, and refinement of our charter.

7. Seek SIG status.
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AI AT DIGITAL

By Art Beane
Manager, Product Management & Marketing
DEC AI Technology Group

Over the past few years, there has been an incredible amount of media hype
around artificial intelligence. Some articles tout AI as the saviour of the
industrial world, others complain that AI never keeps a promise. Obviously,
the truth must be somewhere between. At Digital, artificial intelligence is
considered to be a technology to be applied to solving certain kinds of complex
problems. Over the next several months, we’ll be writing articles that will
demonstrate how to tell whether a program is amenable to AI techniques or not,
how the techniques are used at Digital, and give suggestions to help you get
started in AI.

These articles will be written by members of Digital’s Artificial Intelligence
Technology Center ("AITC®), located in Hudson, MA. This first article will
give you some idea about the structure of the AITC. There are currently about
150 people in the center, working in four groups. As an indication of how much
importance Digital places in AI technology, each group reports to a different
vice president. All told, at least 10 of the Digital vice presidents have some
Al responsibilities.

Intelligent Systems Technologies Group (IST)

IST is part of Digital’s manufacturing organization, and is the founding group
of the AITC. The group is chartered to develop internal applications using AI
technology. The most publicized IST applications, XCON and XSEL (batch and
interactive configurers, respectively), are just the tip of the iceberg. More
than three dozen projects are underway in such areas as complex business
management, inventory control, plant and shop floor scheduling and project
management. IST is also responsible for in house training of application
developers, sometimes called "knowledge engineers."*

Al Applications (AIA)

As part of Digital’s Field Service, AIA spends most of its time on diagnostic
class applications. Notable among these is AI SPEAR, which detects
intermittent failures in magnetic tape drives by evaluating the error log,
rather than by running diagnostic programs. Here’s a program that really
believes in Murphy’s Law: Diagnostics never detect failures when the problem
is intermittent! Other application areas being worked on in AIA include
automated crash dump analysis, trouble shooting tools for complex networks,
and an expert system that assists TOPS-20 users to migrate to the DCL command
language on the VAX.
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AI Marketing (AIM)

Marketing is one of the most difficult tasks at Digital. AIM has the
responsibility of not only convincing customers that Digital’s experience

in Al is proof that the technology is real, but also must help the strategic
marketing groups (A.K.A. "Product Lines") fit Al into their plans. To meet
these goals, AIM concentrates to a large extent on the applications to which
Al is most appropriate. Using both third party and Digital developed tools,
AIM provides the support and guidance that will help organizations use this
technology most effectively.

AI Technology Group (AITG)

As part of Central Engineering, AITG has the charter to produce Digital
developed AI tools. AITG is split into four subgroups, each dedicated to a
piece of this goal. The LISP related product group is responsible for VAX
LISP development, much as its name implies. In addition, members of this
group serve on the Common LISP standards committee. A second product
development group is responsible for all other products. Best known of these
is OPS5, the high performance expert system development language. Advanced
Development is the name of the third subgroup. A/D has a two-part job. The
first is to perform the research needed for advanced features of existing and
future products. The second is to serve as the incoming technology transfer
point for AI. In this role, they monitor research projects in universities
and national programs (such as MCC in the US) to determine which of these can
be turned into products. The fourth subgroup in AITG is Product Management
and Base Product Marketing. This group has the responsibility of managing
product life cycles. In effect, the product manager has to look like an
engineer to marketing groups and customers, and |ike a marketer to engineers.
Product gers are responsible for making sure the product that gets
developed meets the needs of the marketplace in functionality, price and
timing.

To summarize, the AITC is Digital’s central resource for AI applications
and products. Over the next several months, various members of the AITC
will show how Digital uses this technology to solve real-world problems.
This is why we say, "Artificial Intelligence: Experience Makes It Real."
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SUGGESTED READING LIST

There are a significant number of books devoted to Al and its various
subdisciplines. One of our ongoing projects is the compilation of a
bibliographic listing of AI literature. Ultimately, we plan to expand the
scope of this reference service by including reviews or summaries of each
title on the list. Although this effort is still in its preliminary stages,
we have included an abbreviated book list to give you some suggestions for
further reading. The content of each book is indicated by the following
key: I - Introductory, R - Reference, RR - Research Review, T - Technical.

Artificial Intelligence: Making Machines Think, Peat (I)

Artificial Intelligence: The Search For The Perfect Machine, Stevens

Artificial Intelligence and Robotics, Gevarter (I,T)
Building Expert Systems, Hayes-Roth et al (I,T)

Common LISP, Steele (T)

Engineering Intelligent Systems, Glorioso and Osorio (T)
Expert Systems, King (I)

Godel, Escher, Bach: The Eternal Golden Braid, Hofstadter (I)
Into The Heart Of The Mind, Rose (I)

LISP, Winston (I,T)

Machines Who Think, McCorduck (I)

Programming In PROLOG, Clocksin and Mellish (I,T)

Programming Expert Systems In OPS5, Brownston et al (I,T)
Readings In Artificial Intelligence, Webber and Nillson (RR,T)
Robotics, Minsky (I)

Rule-Based Expert Systems, Buchannan and Shortliffe (RR,T)
The AI Business, Winston and Prendergrast, (I)

The Cognitive Computer, Schank (I)

The Fifth Generation, Feigenbaum and McCorduck (I)

The Handbook Of AI (3 volumes), Barr, Cohen and Feigenbaum (R)
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BOOK REVIEW:
ARTIFICIAL INTELLIGENCE AND ROBOTICS: FIVE OVERVIEWS

Business/Technology Books
P.0. Box 19475
Sacramento, CA 95819
568 pages

Every time I visit the local bookstore, it seems that there’s at least one new
Al book displayed prominently on the science and technology bookshelf. While
most of these books are interesting to read for diversion, they don’t convey
much technical information and are of little value to persons attempting to
conduct an in-depth study of AI. Artificial Intelligence and Robotics: Five
Overviews, by Dr. William Gevarter, is a welcome contrast to the current
bookstore offerings. If you’re looking for a comprehensive, technically
oriented reference source on artificial intelligence and related topics,

this book merits your consideration.

The book is structured as a five volume, seven section report. Collectively,
the five volumes provide a through grounding in Al and its key application
areas: robotics, expert systems, computer vision, and natural language
processing. Each section details current developments and future trends in
AI or one of its application areas, and each is supported by useful figures,
tables, and references.

The book begins with a 90-page introduction to robotics. In this section,
brief explanations of the key implementation issues in the field of industrial
robotics are presented. After summarizing the current state of the art in this
discipline, the author details research efforts underway in the United States
and abroad. Interestingly enough, as the book points out, while Japan boasts
some 70% of the world’s robot population, it is the Europeans whose robotics
research program is number one in terms of monetary investment.

Section Two deals with expert systems, the current standard bearers of AI. In
64 pages, most of the salient points brought forth in Hayes-Roth’s ’Building
Expert Systems’ are summarized, leaving the reader armed with a good conceptual
view of what expert systems are, how they work and what future research is
needed to make these sophisticated programs more practical.

The following section is a 150-page review of computer vision. From the
standpoint of AI, computer vision or image processing is still a discipline in
its infancy. In general, it’s one of the least understood and most complex
human functions that we are attempting to model and mimic today. The text does
a good job of explaining what is involved in image analysis and processing, and
you’ll come away with an appreciation of the difficulty involved in teaching a
machine to distinguish a shadow from a rock, or an iron fence from a less
substantial clump of reeds or grass.

Section Four addresses natural language processing. At 44 pages, this segment
of the volume is somewhat skimpy, but it does provide an overview of the issues
that form the crux of NLP: semantics, parsing and understanding. If you want
to delve more deeply into this facet of AI, the section concludes with an
extensive list of sources for further information.
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The last 220 pages of the book consist of Sections 5A through 5C, collectively
referred to as Artificial Intelligence: An Overview. Section 5A introduces AI,
explains its basic elements, history, application areas and projected future
developments. As with several other sections of the book, this segment
concludes with a useful glossary of Al terminology.

Section 5B surveys the fundamental application areas for AI. These are treated
individually as expert systems, computer vision, natural language processing,
speech recognition and understanding, speech synthesis and problem solving and
planning. While some of the topic names may seem repetitious, the content of
this section is by no means a rehash of the first four sections of the book.
The author’s emphasis of Al applications is most appropriate, for it is through
these real-world applications that AI shows its practicality and profitability.

The book concludes with a section entitled "Basic Topics". Here, the author
discusses Al and automation, knowledge representation schema, the problem
solving aspects of AI and computational logic. This material is essential to
more detailed study of AI techniques and implementation languages, particularly
the logic-oriented PROLOG favored by the Japanese and a growing number of AI
specialists in this country.

Artificial Intelligence and Robotics: Five Overviews will never make the
bestseller list, but it’s a valuable reference tool for the serious student or
practitioner of AI. Dr. Gevarter has an extensive background in AI, and this is
reflected throughout the book. I enjoyed reading the volume and was impressed
by the wealth of information the author presents to his readers. While

I question the logic of presenting introductory information in the final
sections of the book, the fact that the material is understandable to a layman
makes this title particularly suitable for the EDP specialist who wants to
obtain a thorough grounding in AI fundamentals, techniques and applications.

- reviewed by Terry C. Shannon
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LETTER FROM THE EDITOR

Hello! Let me welcome you to the brand new Decus Newsletter. I'm sure you
have already heard all you want to hear about the "new", "better" format.
I'11l just add that we should all benefit from the change. At a minimum,

it will be cheaper for most of us!

But, that's not all that's new. You are reading a brand new section in
that brand new newsletter. Welcome to the Business Application Special
Interest Group Newsletter. I am excercising my "Editorial" rights in
calling us a Group, we are still a Committee. Our strong leadership,
headed by Stu Lewis, is working on that minor technicality.

Finally, we also have a new Editor. This is my first time ever doing
anything remotely like trying to put together a newsletter. So please, be
gentle with me.

What we are going to try to do in this newsletter is something a little
different from what you expect to see in a Decus Newsletter.

Normally, you would read the PAGESWAPPER and see some nifty little (or big)
DCL procedure or MACRO code telling you how to modify, automate, fix (pick
one) your system to do strange and wonderful things. Or you read the
WOMBAT EXAMINER to find out the latest clever work around for some
un-documented feature in Datatreive. You get the idea.

I take my hat off to the technical geniuses who work out all the arcane
secrets of our various systems. More than once, their brains and effort
have made my life a little easier.

The problem is that not all of us are wizards. Our contributions to the
newsletters in the past have been passive. We could only read about what
others had done.

Those days are gone forever! EVERYONE gets to contribute to the Business
Application SIG (Editorial license again) Newsletter! Our purpose is to
share with others how we have used computers to come up with solutions to
our business problems.

How has the use of computers made your company, job, or self more (less?)
successful? What are you doing today that would be impossible/impractical
without the computer? What can't you do today that you were told you could
by the ever optimistic salesperson who sold you the latest "hot stuff"?

We don't intend to compete with the technical guys who fiddle the bits for
us. We want to know what you were trying to get done that needed those
bits fiddled in the first place. What are you using computers for? Why
are you using computers instead of some other way of getting the job done?
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What problems has the computer solved or created for you?

War stories and glorious adventures, we want to hear them all. This is
your chance to contribute to that thing called Decus. Your ideas and
experience can help others "get the job done".

We started out talking about new. We end up talking about old. The old
lines... This is your newsletter... We need your articles to make it
work... We need your participation... have never been truer than they are
today.

Decus is an exciting organization. It is adapting to the new ways

computers are made, sold, used. The new Business Application SIG is one of
those adaptations. Welcome to that new Decus, that new SIG, that new
newsletter, welcome from that new Editor. Interesting things are
happenning. You are making them happen. Let us know about them, we want to
share the wonder.
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BUSINESS APPLICATIONS SPECIAL INTEREST COMMITTEE

The Business Applications SIC serves the community of users, managers, and
developers who are concerned with business application solutions to business
problems.

The focus is on business computer systems with an integrated set of solutions
rather than sets of independent hardware and software products.

Business application systems provide solutions in areas such as retailing,
manufacturing, warehouse distribution, inventory control, finance, accounting,
project management, business planning, and the like.

These business application systems are diverse in nature, but are integrated
into a uniform environment by the designer and developer.

We address the needs of the designer and developer who want information
concerning the proper makeup of a business application.

We address the needs of professionals who want to know the uses that
technology-based solutions have in the business environment. These people are
interested in the integration of diverse applications in order to effectively solve
business problems.

We are interested in promoting communication between these designers,
developers and professionals in order to promote the evolution of technology-based
solutions that meet user needs.

We serve membership by addressing the issues involved in the use, management,
and development of computer-based solutions.

WELCOME!

To the Business Applications SIC newsletter! We thank you for your interest in
the SIC and in this newsletter! This premiere edition of the Combined Newsletter
also marks the first edition of a newsletter for our newly formed committee. The
SIC marked its first symposium in May 85 in New Orleans, where nearly thirty
sessions pertaining to Business Applications were presented by the SIC. They were
received by a responsive and enthusiastic audience. We are encouraged and pleased
by the response to our new organization, and thank those of you who attended in New
Orleans, those of you who stopped by our SIC suite to offer encouragement and
support! A special thanks to the DECUS SIG Council and DECUS staff for their
thoughtful support in the genesis of the Business Applications SIC. We look forward
to seeing you again in Anaheim, and invite all to visit our sessions (we are now
reviewing over seventy SIC sessions for Anaheim - a pleasing job!) and also invite
you to visit our suite at the Disneyland Hotel this December. We will be detailing
specifics on the sessions for Anaheim in future issues of this section of the
Combined Newsletter. Be aware also that the Business Applications SIC is sponsoring
two Pre-Symposium Seminars at the Fall Symposium. Details will follow in the
Symposium Registration Kit that is forthcoming. Remember that Pre-Symposium Seminar
registration is one of the best bargains in seminar programs available to you.

Stuart Lewis, Chairman

Ronald Rubin, Symposium
Representative
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LEGAL PROBLEMS WITH SOFTWARE PROTECTION AND SOFTWARE AND HARDWARE WARRANTIES

Lawrence H. Eisenberg
L.H. Eisenberg Law Corp.
Introduction

Computer software — for applications and hardware - is the subject of
considerable litigation in the United Sates, with damage awards now reaching
millions of dollars. These awards, for the most part, are based upon a growing
recognition of the need for honesty in representations by a hardware or software
vendor to members of the public, following a rather long period of time where the
vendor”s warranty liability limitations were virtually a total shield.

Even though there is a definite and measurable trend toward holding vendors to
a more strict accountability, decisions throughout the country are anything but
uniform and what may appear to be settled in one state may be quite another story in
another. Even in the same jurisdiction conflicting decisions are being reported so
that it is exceedingly difficult to advise clients as to how to be protected in the
event of litigation and how, if at all possible, to avoid litigation.

This discussion is GENERAL and any rules or advice given must be understood as
not applying to any individual situation but to be illustrative of some of the
problems and exposures existing in the big world of commerce.

YOU MUST CONSULT WITH AN ATTORNEY FOR SPECIFIC PROBLEMS OF ADVICE REGARDING ANY
PERSONAL QUESTION YOU HAVE.

At this time, the cardinal rule with respect to protecting oneself may be
expressed as mere hope or prayer, at least until the rules developed by both the
courts and the legislatures and Congress become far more solidified than they are at
this time.

If a VENDOR is engaged in several ‘jurisdictions (e.g., across state lines),
then the issues which relate to what may be allowed and what may not in any given
situation not only may, but probably will, vary.

While the subject of this discussion is primarily that of SOFTWARE, may
situations are identical with hardware - it“s just that the representations may be
different and the courts aren”t used to "hardware” types of problems - yet. Indeed,
not only the courts, but the computer industry itself has considerable difficulty in
defining the difference between hardware and software, resulting in such inbetweens
as “"firmware” and "slushware”

Software Protection
Four types of possible protection for software:

- Copyright

- Patent

— Trade Secrets (contract) - Unfair Competition
- Plain secrecy

Copyright

Current law is poorly defined. In Data Cash Systems, Inc. v. JSA Group, Inc.
[(N.D. I11. 1979) 480 F. Supp. 1063, aff”d on other grounds (7th Cir 1980) 628 F.2d
1038) the trial Court found that a computer chess game, whose object code was
unloaded from and copied to ROM, was not protected by copyright as the writings were
not in human readable form. It is not entirely clear, however, whether the Court
felt that the COPYRIGHT SYMBOL did not appear in human readable form upon the ROM,
itself, or whether anything in object code is fair game. Whatever the Court felt,
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the decision is, in this author”s opinion, without any social redeeming value
whatsoever and should be viewed with considerable caution. (Subsequent decisions in
other jurisdictions have not followed this case.)

Yet, in Tandy Corp. v. Personal Computers, Inc. [(N.D. Calif. 1981)524 F.Supp.
171] Tandy (Radio Shack) complained that Personal Computers, Inc. had unloaded its
TRS-80 Basic Interpreter from ROM and created a new ROM which was being used by
Personal Computers, Inc. The U.S. District Court in California ruled that a cause of
action was stated, recognizing that its dcision was 180 degrees from the JSA
decision. Although there has not been a larege number of decisions on the subject
since Tandy, it appears that the clear direction is toward Tandy and away from
JSA.Finally, in an ITC decision [United States International Trade Commission],
which is a fedral agency acting to prevent unfair trade practices and competition
with respect to import trade [June 26, 1981] ITC Docket No. 337-TA-87, the dispute
involved a game known as GALAXIAN (an arcade video game) which originated in Japan.
In view of the unlimited number of results which could be obtained from the game,
the ITC decided that it simply was too difficult to decide whter there was any
copyright violation or unfair trade practices arising out of the direct copy of the
ROM.

COPYRIGHT LAW AMENDED. The U.S. Copyright laws have been amended recently with
the stated purpose of providing some coverage for the ROM-type problem as well as
general software protection problems. However, it remains to be seen whether the
Courts will apply a reasonable approach to the subject or will continue with
irrational rules of exception.

The real problems are quite complicated and involve a deep understanding of
just what a copyright is. There is not enough space in this entire Newsletter to
fairly discuss the true issues, although one may be able to get some idea upon the
subject when we point out that a copyright is an absolute right to prevent another
from copyibng an ORIGINAL work (generally a writing, but may be an art form). The
key word is "ORIGINAL". However, a DESIGN or PROCESS traditionally is not subject to
copyright protection. Therefore, one can see that it will be a long time before the
courts will be able to resolve just what computer program is so original that it may
be deemed subject to copyright protection, does not primarily invlolve a design or
process AND does not involve too much copying of others” "sub-program™ material.

And, as we have discussed aabove, the rules are so different among the various
states, as well as among the different circuits of the United States Courts of
Appeals. (Each circuit may, and often does, arrive at conflicting rules of law which
will, until resoved by the United States Supreme Court, represent the rule of law to
be applied among the states included within that specific circuit.)

Patent Law

As a general rule PATENTS will not protect software designs. Just accept that!
(As with copyrights, this is a very complex area of law. Moreover, Congress has
elected to proceed with porvideing protection under the copyright laws for most
software program situations).

There is a very narrow exception for software design that requires specific
hardware concepts, so that the entire matter (process and software design) may be
acceptable as a PATENT.

Most software programs - including operating systems - will not meet the narrow
definition. Ageneralization is TRY TO AVOID RELIANCE UPON PATENT LAW PROTECTION -
ESPECIALLY SINCE IT MEANS DISCLOSING THE ENTIRE PROGRAM AND PROCESS IN ORDER TO GET
THE PROTECTION.

Another consideration is the expense in securing PATENT protection, as well as
the time required before the patent may be granted. Patent searches can cost a
considerable sum of money, and there is no guarantee that a patent will withstand
the scrutiny of a court proceeding, which would be required in order to enforce the
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patent. Defenses available to a defendant in a patent case are extraordinary,
inclding a claim that the patent is invalid since the "idea" is “obvious” from the
existing art. REMEMBER - there are no reported cases where a patent has been held to
protect a pure software program and only a very very few where a patent has been
declared valid in connection with a software program (each of which involved a
process).

Trade Secrets - Unfair Competition

Trade Secrets and many forms of unfair competition involve state laws and the
rules vary with each state. A general rule is that if the program is treated as a
secret within the company and that the specific program cannot be ascertained from
casual observations, it probably is entitled to trade secret protection.

At the moment, trade secret law may provide the best protection available in
the U.S. BUT, IF COPYRIGHT LAW IS FOUND TO BE APPLICABLE, THEN IT MAY BE DEEMED TO
BE THE EXCLUSIVE REMEDY IN MOST, IF NOT ALL, CASES. The reason for this is that if
Congress decides that software programs are entitle to copyright protection, then
state laws, which might provide better or easier to prove protection, might be
deemed to have been pre-empted by nothing less than the Constitution of the United
States, which vests in Congress the exlusive power to legislate regarding
copyrights.

Written contracts with employees to protect against piracy are suggested. Also,
the doctrine (unfair competition and trade secrets) can be applied between vendor
and vendee by a written contract. Implied agreements to maintain the trade secrets
are available in most cases, but they are more difficult to prove. Be certain that
the vendee knows that you claim a trade secret and that the vendee agrees to protect
the secret. Thus, by way of example, a limited license to a potential vendee for the
use of a software program (let”s say for demonstration or field test purposes) may,
if carefully drafted, afford the vendor protection against future use or
distribution by the vendee of the program in violation of the terms of the license
under state laws dealing with trade secrets and unfair competition.

An employment contract, wherein an employee agrees that software developed
during the employee”s tenure (whether on the job or off the job) may be valid.
However such contracts require separate and valuable consideration. If offered to an
employee prior to employment, then the act of employment generally is deemed to be
adequate consideration. However, if such agreements, without additional or adequate
consideration, particularly under threat of termination of the employment, the
courts generally will disregard the contract and the emploiyer could lose a valuable
protection out of a sense of greed. (The profits wich might be realized as a result
of the employee”s efforts, or it could be a cash payment or an increase in wages,
etc.)

Keep in mind, however, that may states prohibit a restraint against an employee
from competing with the employer in the event of termination (regardless of cause).
Most states at least follow the Restatement of Torts upon the subject and, in any
event and regardless of the specific language of an otherwise valid employemnt
contract, limit such restraints (if otherwise valid under state law) to a reasonable
time and a reasonable geographic locale.

Again, it is possible that federal law may be binding, even in the trade secret
world, especially if the software issues should fall within patent or trademark law
which may be exlusive with the federal government.

Violation of one”s trade secret can result in an unfair competition claim,
which may include punitive damages, if a competitor picks up your trade secrets.
Further, the party disclosing the secret also is a target defendant.

In appropriate cases, improper use of a trade secret could consitiute a
violation of the federal anti-trust laws which can allow for treble damages and
recovery of attorneys” fees, even if a patent or copyright is not involved.
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To illustrate the difficulties, consider that may courts even struggle with
whether decompiling a program, in order to ascertain the source code, and then
recompiling it as your own can constitute a trade secret violation. Problem here is
that protection is in the form of copyright, and common law unfair competition might
be preempted by federal copyright law.

Plain Secrecy

The best possible protection is actual "secrecy". Keep your source files to
yourself. If you have to disclose them, then be sure to have a trade secret
agreement with your customer, but remember that you then have given up your secret,
at least a little, and every little bit adds up to an eventual total loss.

If your object code is unloaded and then reloaded, don”t be afraid to pursue
the matter. The bigger they are, the harder the ultimate fall. YOU DON"T HAVE TO
SPEND A FORTUNE, BUT YOU DO HAVE TO STAY IN AND FIGHT and it will be expensive.

Do include your copyright information in and on every program. This means in
the code and upon every type of cover which can hold plain language. (Current
international law does not permit use of the "(C)", but requires the ¢ in a circle.
However, present indications are that international conventions will be amended to
permit the "(C)" indication within computer programs to be displayed on a screen.)

International copyright convention requires the following: Copyright (C) 1982
YOUR NAME BUT - for international protection, the "(C)" MUST BE A ¢ IN A CIRCLE -
the parentheses will not meet international requirements (at least not yet). U.S.
Copyright protection may not require the copyright information, but don”t chance it.
Also, copyright material must be filed with the Government prior to filing an
infringement suit. This means that you may be protected, just by indicating that
you claim a copyright, and you do not have to register your software with the
government in order to be protected, but if you bring a suit on the copyright then
you must register the copyright. The principal difference is that you may not be
entitled to the general and punitive damages provided for by the copyright laws for
infringements taking place while your product was copyrighted.

Software Liability

Who is responsible for damages arising from failure of software (and firmware)
to work as expected?

The rules vary from state to state. Generally, federal courts will apply local
state rules - but often this is tempered with federal rules or independent thinking
of the federal judges, especially where the particular state has not expressed
itself clearly upon the issue.

In the early days of computers, a long line of cases upheld strict limited
liability on the part of the manufacturer. Generally, these limitations were to the
purchase price, only, and for a very short period of time.

Subsequent cases - especially more recent cases - are finding alternative
theories to cut through the claimed limited liability shield of manufacturers. Very
substantial damage awards are now being reported.

One may expect some states, such as those relying upon computer manufacturers,
to sustain a manufacturer”s limited liability; on the other hand, liberal states,
such as California, disregard most limits on liability.

The most common theory for bypassing the limited liability or warranty is that
of DECELT, MISREPRESENTATION OR FRAUD, especially where substantial “consequential
damages” exist but purport to be limited under a limited warranty - (i.e., harm
arising as a result of a failure, such as payroll checks for dougle the amount due
and all records as to who was paid are destroyed; inalbility to perform a contract,
resuting in damages to the vendee, etc.).

MISREPRESENTATION may be NEGLIGENT or INTENTIONAL. The only difference is
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whether punitive damages will be awarded.

DECEIT and MISREPRESENTATION can include anything from date of delivery to
capability of the equipment to what may be expected from the software. More
importantly, the misrepresentations can be derived from brochures of the
manufacturer, to statements made by a salesperson who may not be related in any
manner to the original manufacturer.

MOST COMMON AREA FOR DECEIT and MISREPRESENTATION is where the software or the
equipment, or both, cannot or does not perform within reasonable or express
expectations of the user. The test, now, will be what a reasonable person in the
position of the user may reasonably expect from the product. As systems keep moving
to unsophisticated users, the expectations may be expected to increase and the
knowledge of the user will decrease, presenting the vendor and manufacturer with
more and more difficulties and duties.

WARRANTY LIMITATIONS do not protect against misrepresentation in most
jurisdictions. The therory is that one cannot contract away his duty of good faith
and fair dealing and misrepresentaiton is a violation of that duty. For a recent
application of "misrepresentation” matters, see APPLICATIONS INC. v. HEWLETT-PACKARD
CO (NO. 77 CIV. 5937 -S.D.N.Y. Oct. 20, 1980) 501 F.Supp. 129. The New York federal
district court, applying California law, agreed that Hewlett—Packard”s EXPRESS
LIMITED WARRANTY precluded recovery of damages for consequential damages on the
express warranty. However, although both New York and California adopted the
Uniform Commercial Code, the general rules of fraud and misrepresentation (negligent
and willful) were available as additional theories of recovery. THE COURT OBSERVED
THAT EVIDENCE OF THE CONTENTS OF BROCHURES AS TO THE CAPABILITIES OF THE
HEWLETT-PACKARD COMPUTERS COULD BE CONSIDERED WITH RESPECT TO THE REPRESENTATIONS
ISSUES. (Our APL people should be interested in the case, as it involves the
alleged inability of Hewlett-Packard”s APL-3000 language to operate on its 3000
series small multi-user computers.)

FAILURE TO DISCLOSE AS MISREPRESENTATION. Failure of a vendor to disclose a
known - or suspected - defect generally constitutes misrepresentation and generally
is deemed WILLFULL MISREPRESENTATION. EXAMPLE: Vendor is advised by user of a
system or program defect. Vendor fails to notify other users or new buyers of the
defect. The failure to notify may be a breach of duty - even to old customers and
even to customers who are known to the vendor, but who do not have service
contracts. In a way, this is similar to a failure to recall known defects in
automobiles.

STRICT LIABILITY. As computers become more complex, and as users become more
unsophisticated, we may expect that computer programs, as well as computers
themselves, will fall more and more into the area of law known as "Strict
Liability”, which means that the manufacturer and/or the vendor will be strictly
liable to a user who uses the product in a manner intended and suffers a loss as a
proximate result of having so used the computer or program. Strict liabilty may
prevent the manufacturer or vendor from asserting, as a defense to a claim, that the
user was negligent or contributed to the harm.

Protection Against Damage Claims

Thorough testing of programs for purpose intended, with good records of testing
procedures and results, is one protection - especially valuable as a defense against
claims of willful misrepresentation.

Avoid "puffing”. Be certain that the software will do the job you clim that it
will, and that it will do the job on the equipment upon which it is expected to runm.
Also, be ceratin that the software will do the job that a user reasonably may expect
it to or be prepared to clearly state on the package what the limitations are.

Obtain written specifications from your VENDEE whenever possible. If the
VENDEE can”t provide specifications, the the VENDOR can provide specifications, just
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be sure to have VENDEE sign the specifications as representing his needs and
document your meetings and discussions with your vendee.

Require the VENDEE to TEST the software to the VENDEE”s expectations before the
product is accepted. If possible, provide the VENDEE with a testing procedure and
records to be maintained for the test. .

SET FORTH EXPRESS LIMITED WARRANTY. Let the VENDEE know exactly what it is
that is being represented. INCLUDE A STATEMENT IN LARGE LETTERS TO THE EFFECT THAT
NO OTHER REPRESENTATIONS HAVE BEEN MADE OR ARE RELIED UPON AND THAT THE WARRANTY IS
LIMITED. THIS IS IMPORTANT LANGUAGE - SEE YOUR LAWYER AND GET THE BEST POSSIBLE
WORDING. The language may not protect you against suit, but it can limit the claims
to be made against you and in some jurisdictions may be all that is required
(subject to actual fraud).

QUALIFY YOUR WARRANTY by requiring that the VENDEE have made all required tests
befor final acceptance and that such testing is a condition of any warranty you may
provide. Get your VENDEE”s test documentation and retain it as part of your
records.

REQUIRE - IN THE WARRANTY - THAT THE VENDEE MAINTAIN BACKUP COPIES OF ALL
SOFTWARE AND DATA. While failure to have done so may not absolve the vendor of
damage, it ceratinly will tend to limit the damages for failure of the vendee to
have mitigated damages. FURTHER, IF THE REQUIREMENT TO MAINTAIN BACKUP COPIES IS
INCLUDED AS PART OF THE CONTRACT BETWEEN THE PARTIES, THEN THERE MAY BE A BREACH OF
CONTRACT DEFENSE AVAILABLE TO THE VENDOR AND, IN SOME JURISDICTIONS, AN ABSOLUTE
DEFENSE TO NEGLIGENT MISREPRESENTATION.

TRY TO AVOID SELF-DESTRUCT SYSTEMS! Some vendors include time or use hooks
which will, unless prevented by some specific input (such as a code word upon
receipt of payment, etc.), self destruct the program or, even worse, the data stored
by the user. Try to avoid this type of leverage as it only leads to severe damages
to the user and can result in painful claims against the vendor. There are other
remedies available to the vendor (including damages and, in appropriate cases,
injunctive relief). Be absolutely certain that the user understands that if the
programs should be transferred to another computer or cpu (and you have a hook to
the cpu) that the user knows that it will be necessary to contact you to modify the
program to run on the other computer. Failure to be available at any time for that
purpose could result in very substantial damages. (Sure, the purpose of the hook is
to prevent unauthorized copying for use on another computer, but what happens if the
user”s computer goes down some midnight and it is necessary to switch over to
another backup system in the meantime?)

Variation of Laws Between States

Laws vary between the states. Some states limit the language which may be used
in warranties and which may be used to limit liability. Most states have adopted
the Uniform Commercial Code, but many apply the UCC in different ways. Further,
some states apply broad restrictions upon warranty limitations in commercial
transactions as well as in personal-use transactions.

If you are satisfied with the laws of your state, then try to have your
contract specify that the laws of YOUR STATE will apply with respect to all aspects
of the contract. In most cases this will result in your laws being applied - but
not in all cases. If you rely heavily upon advertising in another state, or if the
contacts are primarily in another state, it is likely that the laws of the latter
state will be applied even though you have included a clause to the effect that your
own state”s laws will be applied.

If you are dealing with another state”s vendor or vendee, keep in mind that the
possiblilty of federal litigation always exists. While federal laws are supposed to
follow the state”s laws - in most instances - you can”t always rely upon that.
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Attorney”s Fees Provisions

Litigation generally is very expensive in commercial cases. A “typical"
commercial litigaiton in the Los Angeles area, for example, easily could cost over
$50,000.00 (and more likely more than $100,000.00) through the trial. If the case
is more than mere "typical” the cost cannot be estimated. (Fees of several millions
of dollars in some complex computer litigation have been reported.)

In some types of cases (e.g., federal anti-trust, patent infringement) the law
provides for the recovery of legal fees incurred BY THE PLAINTIFF. In other cases
state or federal laws may provide for attorney”s fees to the prevailing party.

The determination of whether a contract should provide for attorney’s fees as
an element of damages is not always an easy one to make. In some states if such a
provision is made, even if it provides that only one party is entitled to such fees,
the courts nonetheless will award fees to the PREVAILING PARTY. But, fees can be
very high - even where damages are not very high. It is not paricularly unusual to
find a case where the award of attorney”s fees exceeds the award for damages.
Furthermore, you will not have any control over the fees to be incurred by the other
side. The other side could retain the most expensive lawyers in town and you could
be stuck with their fees, as well as your own, if you lose!

Summary

There is no clearly defined manner by which a vendor or a vendee can be fully
protected with respect to problems with software. Presently, carefully worded
contracts may resent the best protection. These contracts are not easy to draw and
it is difficult to assume that any particular contract will be valid for more than a
specific transaction.

At the present time, SOFTWARE PROTECTION (i.e., from theft) is mostly a matter
of security, care and hope.

The only "clear” thing with respect to liability and protection with respect to
SOFTWARE is that there is a desperate need for legislation upon the subject and a
need for uniformity among the states.

In the meantime, the best advice available is to obtain the services of
competent counsel, reduce your agreements to writing, and avoid "shortcuts” from the
advice you are given. You should keep in mind that this particular field of law is
very new and changing every day.

As stated by the Court in the Hewlett-Packard case discussed above: "This
matter from the bright new frontier of small-scale computers ..." And that was only
October 20, 1980!

If your attorney tells you that he can safely protect you, you might want to
keep in mind the fairly well known JSA and Tandy Corp. cases discussed above. The
results are precisely opposite!

Last, but not least, keep in mind the real desireability of obtaining product
liability insurance. Even if it covers you for the costs of defense alone, it could
be a bargain. B
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User’'s Guide

With this issue, the CL (Commercial Languages) SIG8 starts
monthly publication of its newsletter, the Seal of Appraval. The
beginnings of today’'s CL SIG are chronicled by Beverly Welborne
in her first contribution, The Birth of a SIB. CL SIG's
invol vement with standards will be highlighted through
contributions from SIG members who also serve on various
standards committees. This month’'s article in this area comes
from Bruce Gaarder, a member of the X3J4 ANSI COBOL committee.
RPG users are directed to articles by DEC’s Shirley Stern and CL
SIG's RPG Working Group Coordinator, Keith Batzel. Stupid
Questions by Robert Fisher is a article aimed at BASIC
programmers.

From CL SIG's first Symposium (Spring 85) comes Gene
Lana’'s magic in the It's Magic column.

And from Ted's keyboard comes More Languages Not Included in the
Commercial Language SIG, a sequel to a highly successful
DECUSCOPE article. Ted also serves as the Chair of the CL SIG.

Dear Language Sensitive Editor

Do you have questions or comments on the CL SIB or
software products supported by the CL SIG? In future issues,
replies to questions and/or comments submitted by readers will be
published in this column. Address your questions and/or comments
to:

Pear language sensitive editor

c/a Jim Wilson

Pfizer, Inc., Quality Control Division
P.0. Box 88

Terre Haute, IN. 47808

Past Wizards

All Wizards of the past from the BASIC, COBOL/RPG, and
DIBOL SIGs are invited to submit their magic for publication in
future issues. Submissions should include your name, address,
and a daytime phone number as well as the symposium and SIG where
you first presented your magic. Submissions should be sent to:

Jim Wilson

Pfizer, Inc., Quality Control Division
P.0. Box 88

Terre Haute, IN 47808
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Birth of a SIG: By Beverly Welborne

If you once had a pink or blue foil wrapped chocolate cigar
(it made a great souvenir for the kids and they probably ate it)
or if you still have your airline size bottle of liquor tagged
with a 12-12-84 date, then you were one of the nearly 200 new SIG
members who made history by welcoming the "new arrival" at the
Anaheim Fall Symposium: the brand new CL SIG.

It all started back in Las Vegas in October of 1983 when Jim
Welborne, at that time Chair of the COBOL/RPG SIG, recognizing
their common interest in business oriented languages, proposed to
the BASIC SIG the possibility of joining together. Knowing that a
better alignment with Digital’s structure would enable them to
have a better voice in the development and problem solving cycle
and that higher levels of management would interface with a larger
combined SIG, the two SIGS began negotiations. It was soon
apparent that a welcome side effect would be a reduction in the
expenses that each SIG incurred through duplication of effort.

Dan Esbensen, Chair of the BASIC SIG, was interested in the
merge, but felt that there were several ramifications of a union:
Would there be a loss of influence on the SIG Council? Would there
be a reduced ability to serve the users needs? How would limits be
placed on symposium sessions? These were questions that a Steering
Committee could best address, so each SIG Chair consulted
separately within his SIG and prepared to meet at the Cincinnati
Spring Symposium in 1984.

By this time convinced that they had a good idea, the two
SIGS approached DIBOL/BUSINESS SIG and APL SIG to encourage them
to consider the merits of the issue. At the conclusion of the
meeting a stalemate was reached with DIBOL/BUSINESS SIG and APL
SIG voting against a merger and BASIC SIG and COBOL/RPG still in
favor of joining together.

The situation was finally resolved during a combined Woods
meeting in Boxborough, and, in the words of the former Chair of
the DIBOL/BUSINESS SIG, Becky Burkes, "Because of the dynamic
nature of DECUS and the Special Interest Groups, the high level
languages (COBOL, BASIC, DIBOL and RPG) were able to combine to
further benefit the membership. The Business portion of the former
DIBOL/Business SIG formed their own Special Interest Committee,
which will soon become a new Special Interest Group (Business
Applications SIG)."

Keith Batzel, RPG Language Co-ordinator, and Jim Welborne,
SIG Council Vice-Chair, well remember the turmoil involve in
choosing a name for the new SIG. When "certain people from the
COBOL group" suggested Common Business Oriented Languages SIG,
with the acronym formed being the preferred name, +the BASIC
people countered that there was a "basic" misunderstanding here in
the direction the new SIG was to take. Two' of the more serious
suggestions were Business Languages, rejected because this would
not include those who use these languages within an academic
environment, and Commercial Languages and Tools, which not only
indicates business but also includes the commercial applications
of these languages as used within the academic world.

A temporary steering committee (including many of those
presently serving on the CL Steering Committee) was appointed to
draft a statement of purpose,cogjectives and operating procedures
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Print Negitive Numbers Within "(12345)" Inctead of 12345- *
%*
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Define Numberes *

 Feded ek ek ek e ek e de s dede e de ek e

Record
,ds ,12345678 ’
,d8 ,00456789 It S
,d8 ,12121212-
,d8 , 24325432 .
,ds ,98796542-
,ds ,87652031 - Mag|c
,d8 , 33344234
,ds ,00298325-

Submitted by

;******************************
;s Redefine Numbers As An Arrayx
;******************************

Record x Gene Lang

)
Numbers ,8d8

Tk e ek ek ek ok Wilson_Hurd

i Misc. Field Descriptions *
;******************************

hecord Wausau, WI

Idx ,d2
Maskl ,al2 ,"2227,227.2Z "
Mask?2 ,al2 GO, O
Alpha ,ale
;***k**************************
3 Procedure Division *
;******************************
Proc
;******************************
;s Open Terminal *
3 Clear Pointer *
;5 Set Money Value To "(" *

,******************************
Open (1,1,"TT:")
Clear Idx
Xeall Money ("(")

3 Rk e ek ke ke koo ok ok e ko ek e ok ok o ke e ke ke ke

5 Major Print Loop *
;******************************
Next, Incr Idx
1f Numbers(Idx).lt.0
Then Alpha = Numbers(ldx) yMaskz
Else Alpha = Numbers(ldx) ,Mask1l

Writes (1,Alpha)
If Idx.1t.8 Goto Next

3 Jodkde e de ek ke k kok e dede ke ke dokde e ek ok ke ok ke

3 End Of Program Cleanup *
;******************************
Close 1
End
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to present to the SIG Council for approval. During Leadership Week
in New Orleans in October, 1984, the charter was approved and the
word "Tools" was deleted from the name to avoid confusion with the
Languages and Tools SIG already in existence. After this initial
approval, events moved rapidly at the symposium in Anaheim: the
Management Council and Board met on Monday and Tuesday; on
Wednesday, December 12,1984, the new SIG was announced in the
Update.Daily and all members were immediately invited to attend a
reception to welcome the "new arrival" that evening.

As with any joyous occasion, especially one anticipated and
labored over for so long a time, there was much cause for
celebration, and so, a gala reception with all the trimmings was
held in the CL Suite at the Anaheim Marriott. Pink and blue
decorations festooned the halls and cigars and liquor bottle
favors, served in a baby'’s bathtub, were distributed, followed by
an elaborate buffet. To top the evening, Keith Batzel proposed an
appropriate Champagne toast from atop his chair welcoming the "new
arrival we delivered" and inviting each language represented to
cheer in his/her language. What a polyglot group! If the success
of a party is measured by the number of people who lean out of
their hotel rooms to see what the heck that Tower of Babel is down
the hall, then we had a very successful party!

Although the CL SIG is technically oriented in terms of
dealing with computer questions, we take a holistic approach to
the commercial shop and we deal with questions of cost
effectiveness, efficiency, and long term usage benefits. This
approach and the magnitude of the changes that have come with the
merger have together attracted a growing number of new members and
many of the expected benefits have materialized: there is better
representation in the standards area; there is reduced overhead;
the quality and quantity of the symposia and pre-symposia seminars
have been maintained; the variety of the members has produced
increased dynamics between users of various backgrounds; liaison
between Languages and Tools and the CL SIG has been established.

Rocky Hayden, CL SIG at large steering committee member and
facilitator at the later organizational meetings, has recently
commented that the CL SIG "has proven a positive force in getting
good positions in symposia scheduling...I think we are now
structured more along Digital’s structure which should mean a more
active interface with DEC." So when in Anaheim we raised our
glasses to toast the "new arrival," in a larger sense we were
toasting each other and our multiplicity of strengths and talents
and our ability to give life to our ideas. For after all, DECUS is
DEC and US.
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VAX Users: Get Rid of

Your System/3 or System/34

By Shirley Stern
DEC

Are you a VAX user who has held on to a System/3 or
System/34 to run your RPG II applications?

Now the Commercial Languages SIG and Digital can help
you move these RPG II applications to VAX. The SIG
has scheduled several sessions for the Fall 1985
DECUS symposium to be held in Anaheim, California the
week of December 9.

RPG II 1is the second most popular commercial
programming language used in data processing
applications. Developed by IBM in the days of the
1401, RPG became very popular with the introduction
of the System/3 and System/34. And because of its
ability to manipulate large databases easily and
generate numerous reports quickly, RPG II
applications are found in many record keeping and
accounting functions. Both small businesses and
departments of larger companies have kept System/3s
and System/34s with RPG II to meet these needs.

Digital has been offering VAX RPG II for the entire
VAX family since March 1984; the product has acquired
a reputation for quality from a loyal base of users.
The Commercial Languages SIG has responded to these
users by designating this Fall 1985 symposium as the
one for emphasizing the importance of RPG II to VAX
users.

Several sessions are being offered by both users and
Digital. User sessions will discuss subjects such as
structured RPG II programs and a cost analysis of
migrating to VAX. Digital sessions will include:
advanced features of VAX RPG II (including a
super-productive editing environment) and tools and
techniques for RPG migration. Digital has recently
announced Migration Services -- a new, cost-effective
method for customers to convert from IBM. Sessions
are suitable for both technical and managerial
members.

So plan to attend the Fall Symposium and make your
reservations early. There are many other exciting
sessions planned as well as the RPG II ones to make
this symposium the best one yet.
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RPG Working Group News

Hi!

Will you be in Anaheim for the DECUS Symposia in December, 19857 The
RPG Working Group of the Commercial Languages SIG needs your support
to help make this symposia a milestone event in the DECUS involvement
with RPG and other related products from Digital. Will you be a
session chair or a campground "counselor"?

Last year at Anaheim we had a strong showing of RPG sessions and
interst from the attendees. This year we have two user given sessions
planned in addition to the Digital sessions, a magic session, and a Q
& A. Let’s keep the momentum going.

Bring your session ideas for the next symposia to the "Joy of RPG"
magic session. If RPG is a language of choice in your commercial shop
then share with others the benefits you have gained by its use by
putting on a magic act.

Also, if you are working with RPG Version 2 or any other RPG related
field test please contact me. This working group and the SIG in
general want to work with you to demonstrate our interest in RPG and
all of the Commercial Languages from DEC.

The momentum for symposia is in place. Your presence and help is
needed there. But, there are also non-symposia activities such as
articles for this newsletter. Please call me at (219) 232-3992 or
write to the editor if you can be an active DECUS member in the RPG
or other working groups of the Commercial Languages Special Interest
Group.

Keith N. Batzel
RPG Working Group Coordinator
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ANSI COBOL Report

Submi tted by: Bruce L. Gaarder
Commercial Languages SIG ANSI X3J4 Representative

The question that I am most frequently asked about the work of the ANSI
COBOL Committee is: MWhen will the new standard be adopted? 1 am happy to
report that it might happen before the end of the year.

A brief summary of what has happened in the meetings since the last report
was published in the COBOL SIG newsletter:

1. The X3J4 committee studied all of the 2,000 public review comments on
the first draft proposed standard and made many changes to accomodate the
users. Travelers Insurance and the Data Processing Management Association
mounted a form letter campaign protesting the changes which would be
hardest on IBM shops, especially those still running COBOL-68 programs.
About 1,000 of the comments received were of the form letter variety.

2. The original draft was then withdrawn and a second draft was
published in June, 1983. This was a procedural step, and does not mean
that we forgot about the original comments, it just lets us focus on the
comments on the draft standard as revised. Public comments were again
sought and about 900 were received. Once again, about half were form
letters. All comments were reviewed, including a twenty page submission
from Czechoslovakia.

3. Public comments were invited on the substantive changes
(non-editorial) made to the second draft in February, 1984 and about 225
were received. The committee has since dealt with all of these and not
made any further substantive changes. Most comments that we have received
in response to our answers to the 225 are of the flavor "The problems
remaining are not of such great concern to warrent delaying the standard any
longer."

4. The committee is currently voting on whether to send the draft
proposed standard to X3 for it to vote on forwarding to the Bureau of
Standards Review for adoption. This is a procedural step which considers
whether the committee has done all that it can to satisfy objections and
whether proper procedures were followed.

S. The International Standards Organization is proceeding with voting on

adopting the draft proposed COBOL standard as an IS0 standard, and we are
trying very hard to keep the two the same.
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6. The committee has also developed a draft proposed COBOL interface to
the draft proposed ANSI Network Database Language and published it in a
COBOL Information Bulletin (CIB) for public comment. This is somewhat
controversial, because many people believe that no vendor will implement
this database standard when relational seems to be the coming thing.

7. The committee will be studying the draft proposed ANSI Data
Dictionary standard, and I will be looking at how it compares to DEC’s CDD.
The draft proposed ANSI Structured Query Language standard and its
interface with COBOL is also being studied.

8. MWe are currently considering how to make the revision process take
less time (it has been 11 years since the last standard was published.) One
likely approach is that of adding modules which are upwardly .compatible from
the existing standard, such as the VALIDATE concept. This approach has
already been approved by ISO.

9. Many of the new features have shown up in newer DEC compilers and
have been well received for the productivity increases that they yield. A
list of the four items which still are of concern to the greatest number of
vendors/users follows:

a. When a receiving item is a variable length item and contains the
object of the OCCURS DEPENDING ON phrase, the maximum length of
the item will be used. (This is of most concern to IBM users who
have coded an OCCURS DEPENDING ON after another in the same
record, which would be wiped out. This is prohibited by the ‘74
standard, but IBM still allows it.)

b. The ALPHABETIC test includes upper case and lower case letters
and the space, rather than upper case letters and the space.
(DEC’s compilers already do this.)

c. Within the VARYING ... AFTER phrase of the PERFORM statement,
identifier-2 is augmented before identifier-5 is set. (This was
previously undefined, and it is believed that this will enhance
program portability.)

d. Hant complete upward compatibility, language conversion programs,
and flagging of statements which might produce different results
under the new standard. (Generally not possible, since the last
two are vendor-specific, and the first would preclude clarifying
ambiguous and undefined items, since different vendors might have
interpreted the item
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?
Stupid Questions

? by Robert Fisher

In the August '83 issue of BASIC SIG. Shel Jones shared
an anecdote about the need all systems have for fundamental
maintenance (p.3). A similar experience of mine involved a
user who each Monday would call and ask, "My computer's
broken, could you help me?" After my first week I learned
she did not have a Mini, Micro, or a PC; nor a VAX, PDP 11.
or a DecMate; no, what she had was a VI100 with the power
switch off. So often unwanted questions reveal stupid
problems bordering on the marvelous.

Digital's BASIC supplies an equally stupid question with
its INPUT statement. With repeated use of this command one
becomes more and more driven to ask, "Why can't that insipid
question mark be suppressed?” Applying INPUT to an error
handler which requires a response from the keyboard (as in
" hit return to continue ?") provokes many questions.
What is the purpose of the question mark? How is it to be
interpreted? Is the process asking a question or merely
thinking out loud?

Clearly, the INPUT statement creates an embarrassing
situation. If I know "hit return to continue?" doesn't make
any sense. how can I explain it to my clients? In MicroSoft
Basic this confusion can be avoided by suppressing the
question mark with a simple semi-colon at the end of the
command:

INPUT " .. hit return to continue ";DUMS;<-—--%*%*

Question: as we approach the end of the eighties, should a
two bit, el cheapo home computer out perform our own very
friendly VAX? Answer: Digital should follow the trend of
"New-conservatism” and get Big Brother off all our backs by
allowing us to be responsible for our own question marks. I
don't need Digital supplied punctuation on my input routines,
thank you very much.

After calmly discussing our question mark we see that it
beckons the elegant programmer to experimentation. (By
"elegant"™ I mean those well rounded individuals who want to
talk to their users in a sensible manner.) For convenient
reference, allow one method of avoiding DEC's foolish
question mark to be executing a separate command to print out
our prompt. We will then request a GET statement on lun 0:

PRINT " .. hit return to continue .. ";
WAIT 60%

GET #0

WAIT 0%

So far, so good; though "not supported by Digital ﬁor
terminal format files" the GET will accept the 1line
terminator without the programmer even needing to set up a
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buffer. The message has been acknowledged and the program
can continue. Now let us expand upon this construct to
receive meaningful input from the screen, as in the typical
inquiry "Are you sure you want to delete this?" :

PRTNT "Verify delete (Y): ";

WAIT 60%

GET #0

WAIT 0%

MOVE FROM #0, GO$=1

RETURN IF GOs$<>"y"

Here we have an effective route around the question mark
roadblock; we can tell the operator what to do without the
rude intrusion of that puny piece of punctuation (DEC's
question mark). The road we've taken displays a more direct
message for the user to read and 1is consequently less
confusing. Unfortunately, though, our detour is not without
problems because using the GET on lun 0 can end up on a
treacherous stretch of dirt road.- The air is clear and the
ride is smooth while accepting character data. but things
become a bit rough when one asks for integer input.

To illustrate. suppose we need a quantity for an order.
and we choose to follow this path:

PRINT "# of items: ";
WAIT 60%

GET #0

WAIT 0%

MOVE FROM #0, QUANTITY%

Seems okay, right? Well, I thought so too. But when it came
time to travel on this highway I found myself routinely
fixing a flat tire. If you respond here with a null input
(just hit return). the value in QUANTTTY% will be 2573. Our
little country road will happily transform 0 (type 0, then
return) into 658736. Figure 1 displays more routes I took
during this vacation. Fellow travelers beware: after
several tire changes, I found my MOVE statement to be causing
all the blowouts, and what follows is my report to the travel
club.

The MOVE loads the buffer character by character and
then assigns that bit map to the integer variable. Our
result is not a binary representation of a number but rather
an integer longword filled with four bytes of ASCTI code;
i.e.. our result is a QUANTTTY% of garbage. The number
stored in QUANTITY% is purely a function of the ASCTI code;
type in a letter or two, don't worry, the MOVE will still
give us a number; anything may be typed because only the
character string for the first four bytes is going to be
loaded. Add to this that the buffer (if the number of
characters input is less than 4) will contain a carriage
return-line feed sequence, and we must conclude that the
whole procedure 1is completely unreliable (but very, very

interesting) Hence, in this scenerio 2573 is a longword
loaded with two high order nulls and a low order line feed.
carriage return (see Figure 2 for more examples) BASIC
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treats the TT: as any other file and simply assigns the bits
to a storage location. In VAX Basic, version 2.2, it is not
possible to avoid using the INPUT statement and also read
integer information directly from the terminal. Using a GET
statement with a MOVE on lun 0 to accept integer values will
always lead to a corrupted data set.

To use BASTC for inputing an integer one must receive
the data as character, and then use a VAL(EDITS(BUFS$,-1%))
combination. The TRM$() function 1is not an option here
because it doesn't trim the CR and LF. Now we have a method
to receive all types of data without the noisy intrusion of
many stupid questions conveniently supplied by Digital
Equipment Corporation. Here's another example of DEC going
out of their way to meet the needs of their customers, but
wouldn't life be easier if we had some method to suppress
that foolish, insipid, crudely embarrassing, socialistic,
blatantly passe', gnat-like, leave-me-alone-I-don't-want-any,
utterly meaningless and very, very STUPID 1little question
mark?

Robert Fisher
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S0

200

300

Display Program 1

ON ERROR GOTO 200

C% = CTRLC

FRINT \FRINT

INFUT * Show Mask "imm$

FRINT \FRINT

MZ = 0%

MZ = ~-1% IF MM&<:="N"
FRINT *NO_STUFID_QUESTIONS:"}$

GET #0
MOVE FROM #0s HAX

MASKS$ = **
REZ = 1%
FOR Y% = 30% TO O%Z STEF ~1%
BRZ = + 1%
ER$ o
ER$ = "1°" IF HAYZ AND (2%7%%I%)
MASK$ = MASKS + RES
IF BRB%Z = B% THEN
BRZ = 0%
MASKS = MASKS + * *
ENDUIF
NEXT 1%
RBZ = "0*
BR$ = "1*
MASK$ = RE$ + MASKS$ IF HAX=0%
FRINT * This is the value loaded! ‘haZs' --
FRINT * "iMASKS$ IF MZ
PRINT
HAYZ = 0%
GOTO 50

IF ERR=11 THEN RESUME 300
ELSE IF ERR=28 THEN RESUME 195

ELSE FRINT “*ERROR "JiERRyERL \RESUME 300

END
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50

100

200

300

32000

32767

Display Program 2

ON ERROR GO TO 32000

DECLARE LONG TT_.CHN» ! TERMINAL OPEN CHANNEL %
EDIT_MASK ! EDIT MASK

TT_CHN = 57%

EDIT_MASK = 4% + 32 + 64

! 1 TRIM PARITY RIT

' 2 DISCARD ALL SPACES» TABS

! 4 DISCARD EXCESS CHARACTERS?

! CRyLFsFF»ESCHRUBOUTINULL

! 8 DISCARD LEADING SFACES» TARS
to16 REDUCE SPACES» TABS TO 1 SPACE
r 32 CONVERT LOWER TO UPPER CASE

1 64 CONVERTY C TO (s AND 1 TO )

' 128 DISCARD TRAILING SPACES,» TABS
! 256 DON’T ALTER CHARTERS IN QUOTES

OPEN °*SYS$INPUT:!®" FOR INPUT AS FILE TT_CHN

PRINT * Show Mask *} ! PRINT THE PROMPT

INPUT LINE $TT_CHN,» HM$ ! GET THE INPUT

MM$ = EDITS (MM$» EDIT_MASK) ! EDIT THE INFPUT

Z%Z = INSTR (1%, MM$y CHR$ (8Z)) ! SEARCH FOR BACKSPACES

IF ZXZ <> 0X THEN ! REMOVE BACKSPACES
MM$ = LEFT (MM$, ZZ - 2%) + RIGHT (MM$» ZX + 1X)
G0 70 100 ! GO RACK FOR MORE

END IF

ST¢ = EDITS(MMS, 22) ! REMOVE ALL SFACES

POINTX = INSTR(1X» STS$, °*-%)

ST$ = *-* + LEFT(ST¢, POINTX - 1X) IF POINTZ = LEN(STS)
! MOVE THE MINUS SIGN IF IT
! IS ON THE END

HAZ = VAL (ST$) ! CONVERT STRING TO REAL
PRINT * This is the value loaded! ‘*ha%i* -- *

PRINT * ¢ iMASKS

PRINT

GOTO S50

IF ERL = 200 THEN
PRINT ERT$(ERR)?* CONVERTING <°"i MM$; *">°
RESUME 200

END IF

PRINT °*UNKNOWN ERROR °*FERTS$(ERR)3* AT °*JERL
RESUME 32767

END
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MORE FOOLISHNESS
We have told you about C-, DOGO, FIFTH, LAIDBACK, LITHP, REGAN, RENE,
SARTRE, SIMPLE, SLOBOL and VALGOL. Just when you thought it was safe
to go back to your terminal, we have NEW LANGUAGES II.

More
Languages not included in the Commevrcial Lanuage SIG
or the Languages and Tools SIG.

by

Ted A. Bear
In the heart of Silicon Valley

and
A Usually Reliable Source

Digital Equipment Corporation
Somewhere in New England

BEAN COUNT 1,2,3
BEAN COUNT 1,2,3 is an artificial intelligence language for accounts. The

language has one command BOTTOM LINE. All one needs to do is supply the
bottom line and BEAN COUNT 1,2,3 makes all of the other numbers fit.

CLOSE ENOUGH

This language is replacing ADA in many sites because it is CLOSE ENOUGH for
government work. Commands in CLOSE ENOUGH are obsure and verbouse.

The military version contains SECRET CODE (some so TOP SECERT that no one
can use them except for teen age hackers who gain illegal access) while the
CIA version contains SECRET AGENTS.

FUN-4-ALL
FUN-4-ALL was developed by Dr. Fred Rogers (of Mister Roger’s

Neighborhood) with the main idea to keep the language slow and simple. You
Must wear a sweater and blue deck shoes to program in this language.
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This language is so friendly that commands are called suggestions. If you
input a incorrect suggestion you might get a response like this:
4% HELO
Hello boys and girls.
1 see that you entered a suggestion.
1 am sorry, but I can not recognize HELO.
Could you have meant HELLO?
Can you say HELLO?
%

Some other suggestions are:

TOMORROW

FUN-4-ALL sings TOMORROW, because that is when you will get your
results.

TROLLEY

An input suggestion that takes your input into the land of make
believe.

This language is also very courtious, all input/output devices are address
as Mr. or Miss. (Mr. DRBl:). A FUN-4-ALL user would never address anyone
or anything by first name.

FUN-4-ALL will not run on Friday the 13th.

RIP

RIP is a stable product designed for programmers who are dead or have have
moved up into non-techinical management (which is about the same thing.)

RIP contains only termination commands.

STOP, END, FINISH, TERMINATE, PUT_TO_SLEEP, GONE_AWAY,
BIG_SLEEP, HIBERNATE, GREAT_REWARD, LAYOFF, FIRED,
NO_LONER_WITH_US, HAPPY_HUNT ING_GROUND

(Editor‘s Note: If you have any suggestions for future programming

languages that may not be included in either the CL or L&T SI1Gs, send your
suggestions to:

Jim Wilson

Pfizer,Inc., Quality Control Division
P.0. Box 88
Terre Haute, IN. 47808)
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Introduction

If you've been watching DECUS for awhile, you may have noticed the
disappearance of the LABS SIG. It has been replaced by DAARC.
DAARC stands for Data Acquisition, Analysis, Research, and Control.
This article should, once and forever, disspell any doubts as to
just what DAARC is all about. The change was made to encompass the
variety of interests of the users, who, though practicing their
crafts on a variety of levels, have similiar problems, desires, and
interests. In short, DAARC hopes to meet the needs of anyone who
uses the computer to collect data, scrutinize data, or control
processes (whether this be a giant paper mill or an instrument in
the laboratory).

Data Acquisition

Problems encountered in data acquisition are varied and yet can be
very similiar. Whether one is acquiring data from many sensors in a
large industrial process or from a few in a laboratory experiment.
Many considerations are parallel, such as collection rate, noise,
availibility of a signal, and others. DAARC provides a forum for
discussion of these problems as well as an interface to Digital for
an exchange of information regarding user needs in this area.
Sessions at DECUS symposia are one forum, but this publication is
yet another!

Research

Ask anyone who is employed in a research laboratory and they will
probably tell you that their environment is unique. Add a

computer and it is unequaled. DAARC provides a forum for research
and laboratory types to exchange ideas and needs. It also provides
an interface to Digital for their Laboratory Data Products line.
Another area upon which DAARC is focusing on includes LIMS
(Laboratory Information Management System). As Digital and other
vendors produce more software to meet the needs of the laboratory,
sessions to exchange information are held at the DECUS symposia.

Analysis

No matter what operating system you use, or no matter how you have
collected your data, sooner ( or sometimes instantly ) or later,
some analysis of the data must occur. It is DAARC's hope to provide
a forum for the exchange of analytical techniques to aid in the
analysis. Whether mathematical or statistical (or just plain

common sense), all should be able to be presented and discussed
freely. Note that DAARC provides an "operating system free'" forum
thus divorcing the application from the operating system.
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DAARC also sponsors sessions on statistical analysis software
packages, such as RS-1. Users of this system can readily share
ideas, experiences, and needs.

Control

There are an increasing number of users involved in process control
and industrial automation. These users, too, need a forum for
exchange. DAARC sees to provide a forum through sessions scheduled
at DECUS symposia and provides an interface to Digital concerning
products in these areas.

Making it all work

To make all this happen, DAARC has a steering committee which plans
the direction that the SIG takes. One of the Steering Committee
members takes charge of finding and scheduling sessions for the
symposia while others, each from a particular area of interest, are
responsible for this publication, session notes, and interfacing
with the rest of DECUS. The Steering Committee also serves as a
source of information for you, the DECUS member. In most cases,

if one of them cannot answer your questions, they can, at least,
point you toward someone who can.

But the real force behind DAARC or any SIG, is you the DECUS member.
Now that some light has been shed on DAARC, if you would like to
be involved, here are some suggestions:

1) Remember- There is more to DECUS than the Symposia!
This publication should serve as a timely forum for a lively
exchange. DAARC's editor eagerly awaits your input. Long
technical articles would be great- but short comments on
issues can also prove stimulating.

2) If you would like to make a presentation or be involved in a
panel or whatever you can do at a symposia, let us know. Any
Steering Committee member will be glad to help you.

3) If you are interested in becoming part of DAARC's leadership,
please contact any Steering Committee member.

One Final Note

Just rember that, "It's always DAARCest just before the dawn'".
Here's to the dawn of a new era in increased exchange of information
in DAARC (and DECUS) via this publication.

DAR-2






Chairman
Steve Pacheco
Ship Analytics
North Stonington, CT

Chairman Elect.
Joseph F. Sciuto
Army Research Institute
Alexandria, VA

Symposium Coordinator

Keith Hare
JCC
Granville, OH

Symposium Coordinator
Barbara Mann
TRW
Redondo Beach, CA

Session Note Editor
Mark Morgan
Farm Credit Banks
Springfield, MA

RMS Working Group Coordinator
Allen Jay Bennett
Lear Siegler Rapistan
Grand Rapids, Ml

Forms Working Group
Debbie Kennedy
Land Bank National DP Center
Omaha, Nebraska

MIS Working Group
Sandy Krueger
Key Financial Systems, Inc.
Pine Brook, NJ

Database Working Group
Jim Perkins
PSC, Inc.
Shelburne, VT

DMS

ADE Working Group
Penny Peticolas

Working Group Coordinator

CDD Chair/Prod Group Coordinator
Alan Schultz
Land Bank National DP Center
Omaha, NE

Forms Working Group
Nancy Torok
Credit Suisse Bank
New York, NY

ADE Working Group
William H. Irving
FLB of Sacramento
Sacramento, CA

Al SIC Liaison
D. Slater
Institute for Defense Analysis
Alexandria, VA

Datatrieve Liaison
John Schutt
J.R. Simplot Company
Boise, ID

Black Book
David B. Turner
Korn/Kerry International
Los Angeles, CA

DEC Counterpart
Shirley Schneider
Digital Equipment Corporation
Nashua, NH

Member-At-Large
Julie Liewellyn
United Technologies
Colorado Springs, CO

DMS-

Member-At-Large Member-At-Large
Doug Dickey Richard Arndt
GTE Government Systems Cognos Corporation
Rockville, MD Houston, TX

Member-At-Large
Larry W. Hicks
Relational Database Services
Kernersville, NC

DMS-i



SIG Chair's Message

I would like to welcome all readers to this new publication. For
those of you who have received DECUS Newsletters in the past you
will recognize this as a new format; for those of you who are new
to DECUS Newsletter publications, the Special Interest Groups
look upon this new newsletter format as both a challenge and an
opportunity. The OPPORTUNITY is to provide another communications
mechanism between you, THE USERS, and DECUS.

A Special Interest Group is composed of people, each having his
own particular interest. As a group we have a particular set of
goals and I believe that it is important that there is an under-
standing of those goals. The main goal of the DMS SIG is COMMU-
NICATIONS. We wish to provide the opportunity to exchange
information on both technical and non-technical topics. A simple
statment of our goals is:

The interest areas of those involved in the Data Management
Systems SIG are varied, but relate to the use of data
management tools to provide access to data. In general we
are concerned with access to substantial amounts of data, or
problems relating to protection, integrity and remote
retrieval of the stored data.

This statement provides a great deal of latitude, opportunity, and
sometimes problems. The DMS SIG works closely with other SIGs to

accomplish the main goal of COMMUNICATIONS. The communications we
wish to foster are:

User to User, User to Digital, Digital to User

Users of Digital Equipment Computer Systems have many tools
available, those produced by Digital as well as those produced

by others. It is important to everyone that each of us get our
jobs done in the most effective way possible. If DECUS can provide
the means by which discussion with other users or Digital can aid
in accomplishing a task or improving the general understanding of

a topic, then we have succeeded.

The Data Management Systems SIG has put the majority of its effort
into symposia related activities. These activities have been
received well and have provided a great deal of opportunity for
people to interact. There have been many very good sessions pre-
sented at past symposia, as well as excellent dialog among users
and Digital in the DMS Campgrounds. I believe though, that DECUS

is at a crossroads of change, and the DMS SIG must now evaluate
where its efforts are placed and how best to provide communications.
We WILL be a regular part of this new Newsletter format; and we
welcome comments and questions from YOU the readers. We are looking
forward to suggestions, articles and a Q&A column. Remember that
communications requires a two way channel, both ends must speak

as well as listen.

The Data Management Systems SIG will continue to discuss any and
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all topics relating to the very broad area of Data Management.
This includes both Digital and non-Digital hardware and software,
as well as how data management relates to the successful running
of a business. The "WHY" of data management is as important as
the "HOW" or "WITH WHAT" issues.

For the upcoming Fall Symposium we have a series of exciting
sessions as well as the Campground. We have scheduled both techni-
cal and non-technical sessions, and I am sure there will be a number
of adhoc sessions scheduled during the week. The presentors include
users, people from Digital, and other companies which supply hard-
ware and software. Our campground will be open from 9:00 AM until
early evening Monday thru Thursday. We always have a good group of
both Digital and non-Digital people onhand to discuss almost any
topic.

To conclude my message in this first issue of the new DECUS Publi-
cation I would ask you to consider this as another medium of commu-
nications. Send us your thoughts, questions, and concerns. We will
do our best to publish them and get answers. If you would like to
talk to me directly my office phone number is (203) 535-3092. We
of the DMS SIG do want to hear from YOU the users.

Stephen P. Pacheco
DMS SIG Chair
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Chairman“s Corner

Larry Jasmann, U, S. Coast Guard, Burke, VA

Greetings. My name is Larry Jasmann, and I am the chairman of DATATRIEVE
SIG. The DATATRIEVE SIG exists to serve the informational needs of DECUS
members who use or have an interest in DATATRIEVE. Additionally, the SIG has
recently decided to change its name and focus slightly to include Fourth
Generation Languages which deal with information systems. The process of
doing that has met with initial approval of higher levels of DECUS management,
and should be in effect by the Anaheim symposia. With this addition, the SIG
will also be looking at products, both DEC and third party, which are used
primarily for user interface with Data bases, and decision support. The
extent to which the DTR/4GL SIG will expand to include other products will
depend on the expressed needs, desires and energy of the membership of the
SIG. If you are interested in this area, let me know, or come see us at the
Anaheim symposia.

Let me introduce you to some of the services provided by the SIG.

First and foremost, DATATRIEVE SIG serves as a communication path in
three areas; user to user, user to DEC and DEC to user. All of our
activities focus in some way on one of these three critical communication
paths, Here are some of our activities:

Symposia: At symposia, DTR SIG wusually sponsors about 30 sessions
covering DTR topics at all 1levels, from the highly technical, to basic
descriptive material. We also have a campground where you can meed with
other users, DEC developers, and members of the SIG steering committee.
We have terminals and a PRO in the campground, and a lot of problems get
solved there. We produce a wish 1list during the Symposia which is our
way of telling DEC what we want to see added to the product. The high
point of the week is Wombat Magic, a special session where the best (and
sometimes the funniest) of DATATRIEVE comes out. DATATRIEVE SIG has
always been known as a SIG where things are fun, but we also don“t let
that get in the way of getting lots of good, constructive work done. Our
activities at the Symposia follow that theme.

Newsletter: We publish a regular section in the DECUS Newsletter.
The intent is to reach, particularly those members of the SIG who do not
get to the symposia, with as much good material as possible. Our issues,
this one is typical, tend to be filled with lots of good ideas on how to
use DATATRIEVE more effectively.

Hot Line: We always publish a list of people [DATATRIEVE Masters List
on the back of the section cover] willing to accept calls about
DATATRIEVE., The value of someone else listening to your current problem
BEFORE you spend a week beating your head against a wall is incalculable.

Pre-Symposia Seminars: We always teach at least two seminars on the
Sunday before the Symposia. The intent 1is to provide a day of intensive
training by teams of real experts to boost your productivity with
DATATRIEVE.
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With the inclusion of other 4GL”s our list of deliverables will grow (this
assumes that we will find people interested enough to participate in those
areas). The one thing that MUST be emphasized is that the basic spirit of the
SIG will NEVER go away. We wish to remain a friendly, somewhat spontaneous
group which can rapidly and effectively help each other. The Great Wombat
isn“t going to go away, he is just going to diversify a bit.

The theme of this issue is Graphics, and it is an area of DATATRIEVE that
excites me a lot. DATATRIEVE graphics are a very powerful way to make good
sense out of massive amounts of data with very simple, easily remembered
commands. Enjoy!

From the Editor”s Pen

Joe H. Gallagher, Cleveland Clinic Foundation, Cleveland, OH

Alphonse Karr said, "The more it changes, the more it”s the same thing."
(What he really said was "Plus g¢a change, plus c”“est la méme chose.'") When
looking back through some o0ld copies of the Wombat Examiner to get some
references for articles in this issue, 1 ran across issues of Volume 9 of
DECUSCOPE from 1969. For those of you who were not active members of DECUS at
that time, DECUSCOPE was then a combined monthly technical journal of DECUS.
It seems that Karr was right; we have gone full circle. Combined newsletters
are a big opportunity for specialty areas to reach a wider audience. The
success of this bold undertaking will, however, depend on the readership. I
encourage you to subscribe or re—new your subscription, and to submit material
for publication to this and other newsletters. Articles are, of course, most
desired, but Hint and Kinks, unsolved problems, and other items of interest to
the DATATRIEVE community of users is welcomed.

With a more frequent publication schedule, it will be possible to
disseminate information of a more timely nature. There will sections devoted
to current problems, bug fixes, etc. We will continue to try to solicit and
produce quality articles while maintaining the usual Wishlist, Wombat Magic,

Hints and Kinks, and News sections. A current SIG officers list and a
DATATRIEVE Masters List will be published monthly and will appear on the back
of the section cover, In additions, a new section '"Previews of Coming

Attractions" will be added to let users know what to expect in future issues.

The monthly publication schedule means that there are now twelve dead-lines
per year instead of just four. However, 1 am pleased to announce that Steve
Cordiviola of the Kentucky Geological Survey and Don Stern of Warner Lambert
Company have agreed to serve as Associate Editors of the Wombat Examiner., I
could not be more delighted to get their excellent help.

The theme of the Wombat Examiner section of this first issue in the
Combined DECUS Newsletter is DATATRIEVE Graphics. There was considerable
interest in DATATRIEVE graphics at the recent New Orleans Symposium. Four
articles results from that interest. It 1is my expectation that there will be
future issues of the Wombat Examiner devoted to other specific themes.
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Horizontal Bargraphs Without Graphics Devices

Bart Z. Lederman, Brooklyn, NY

In a previous article [Bar Graphs in DATATRIEVE, Wombat Examiner, Volume 5,
Number 2, pp. 32-44] 1 showed how to obtain vertical bargraphs in any version
of DATATRIEVE, on standard terminals and hardcopy printers. This article will
show two ways horizontal bargraphs may be obtained. As in the previous
article, these graphs are not as fancy as those obtained with VAX-DTR plots,
but they don“t require any graphics hardware, and will work on VAX, DEC-20,
PDP-11, and PRO systems. The second method also demonstrates a method of
accessing individual records within an inner 1list (an OCCURS clause) and the
value of looking at information in more than one way.

The first method was shown to me by Ed Sweeney, and is very easy. You
simply define a table similar to this:

DEFINE TABLE BAR TAB USING BEGIN

ngn .on "
o, ngn

’
nomn n**n’
NN Mgk ,
VAL u****n,
g, u*****n’
ne" . n******n’
END TABLE

and so on until it reaches the maximum number you wish to graph (or the maxi-
mum width of your paper). The right hand side can be filled with whatever
printing character you wish, or you might get fancy and put in escape sequen-
ces to put your terminal into reverse video, etc. To graph a value you simply
print it via this table. This method is certainly easy, and you can concate-
nate several variables into one string. It has the disadvantage that it will
only graph variables which are defined as '"USAGE DISPLAY" (it can”t graph
INTEGER or other COMP types), and it won"t interpolate fractional values.
Also, in DATATRIEVE-11, loading large tables use up pool space. Even so, it
does have it”s uses.,

A more versatile method of graphing data is to define a temporary storage
file and two domains to access the data in this file.

!
! The first domain allows access to individual characters in a bar.
!
DELETE H_STRING_REC;
DEFINE RECORD H STRING REC
01 H_STRING REC.

03 VALUE PIC 999.

03 STRNG OCCURS 50 TIMES. ! The width of the widest bar.

06 CHAR PIC X. ;
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DELETE H_STRING;
DEFINE DOMAIN H STRING
USING H_STRING_REC ON HBAR.SEQ;

1
! The second domain accesses the bar as a single field.
!
DELETE H BAR REC;
DEFINE RECORD H BAR REC
Ol H BAR REC.

03 VALUE PIC 999 EDIT STRING ZZ9.

03 BAR PIC X(50) QUERY HEADER " ",

;
DELETE H_BAR;

DEFINE DOMAIN H BAR

USING H BAR REC ON HBAR.SEQ; ! NOTE: SAME FILE NAME FOR BOTH DOMAINS !!

In the above example, I have chosen a bar 50 spaces wide, because that
happens to fit well on an 80 column screen, but it can be any value you wish.
Note that the number of OCCURS in the first domain must match the size of BAR
in the second domain, and that both domains wuse the same file. For these
examples, I am going to define a third domain just to hold some sample data
and demonstrate the bargraphs, but in actual use the data could come from any
domain.

!
! Third domain just stores data for sample demonstration.
1
DELETE DATA REC;
DEFINE RECORD DATA REC
Ol DATA REC.

03 VALUE PIC 999 EDIT STRING ZZ9.

.
’

All that is needed now is the procedure which reads data from a given domain
(in this example, the domain name is DATA), and creates a bargraph.

1
! Create a new Horizontal Bar Graph

1

DELETE MAKE H BAR;

DEFINE PROCEDURE MAKE H BAR

DEFINE FILE FOR H BAR ! start with an empty domain

1
! Remember to purge old HBAR.SEQ files,

! or use the SUPERCEDE qualifier on the DEFINE FILE command.
!

READY H BAR WRITE

READY DATA ! source of the data to graph
DECLARE BLANK PIC X(50). ! same size as bars
BLANK = " " ! 50 blanks
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FOR DATA STORE H BAR USING BEGIN
VALUE = VALUE ! store the value to be graphed
BAR = BLANK ! put in an empty bar.

END

!

! Clean up pool

!

RELEASE BLANK

FINISH

!
! We how have a domain which contains one record for each value to be

! graphed, and a blank line. The next section will use the other domain
! to run down the bar one character at a time and fill in the bar.

!

READY H STRING MODIFY
DECLARE INC PIC 999.
DECLARE TMP PIC 999.

INC = *,"Maximum value of this graph" ! the maximum value of the right edge
INC = INC / 50 ! the size of each of the 50 steps
FOR H_STRING BEGIN ! for each value to be graphed
TMP = INC ! start at the first step
1

FOR STRNG MODIFY USING BEGIN this moves us across the bar

If the present value is less than the value to be graphed, change
the blank space to a printing character.

t tew G ome

IF TMP LE VALUE CHAR = "'*"
TMP = TMP + INC ! increment to next column
END
END
RELEASE TMP
RELEASE INC
FINISH
END PROCEDURE

The first half of the procedure just copies data out of whatever domain
the data is in, and fills in a new temporary file. The DEFINE FILE command
creates an empty file faster than finding and erasing an old domain, but it
does create new files on disk, so you should purge them regularly, or use the
SUPERCEDE qualifier on the command. Also, you can make this procedure run a
little faster by wusing the ALLOCATION qualifier to set the size of the
HBAR.SEQ file. When I was developing this procedure I did not supersede old
files so I could look at them and see what happened when something went wrong,
and you won”t know what size the file will be until you run the procedure with
your data. After you decide what data to graph, you will be able to go back
and set the allocation to fit your application. Note that the data is in a
sequential file (no keys). In this particular application, the data is always
written and read through in the same order from the beginning of the file, so
this is a rare case where an indexed file isn”t needed (it would be slower and
use more disk space in this particular application). The second half of the
procedure readies the domain with the other definition which allows access to
each character in the bar. The temporary variable INC is set to the maximum
value to be graphed. In this example, the user is prompted for a value and I

DTR-6



have entered 50 for the graphs printed below, but it could also be set auto-
matically to a fixed value or a MAXIMUM derived from the domain holding the
data. INC is then divided by the number of columns in the bar (in this case,
this is also 50) to obtain the amount by which the columns increase in value
from left to right. TMP starts at the value of one column, and increases by
one increment for each column. Having the "FOR STRNG" loop within the
"FOR H_STRING" loop is the method by which you can pass through an OCCURS
clause within each data record. While TMP is less than the value to be graph-
ed, the blank space is replaced with a printing character (I used an "*", but
it can be anything), otherwise the space is left blank. I have defined INC
and TMP to be 999 because it fits my data, but you can define them to have
whatever range is necessary. They can have places to the right of the decimal
place if needed for your data.

This is all there is to it; the domain is how ready to print.

READY H_BAR
PRINT H_BAR

VALUE

1 *
5 kkkkk

10 **kkkkkkkx

15 *kkkkkkkkkkhkkk

20 *kkkkkkkkkkkkkkkkxkk

30 khkkkkkkkhkkkkkkkkhkkrhkhkhkhk

35 kAkKARkAAARKRRRARKAR KRR A IR K KRR K ** Kk

37 hhkkkRAAAAKRRRRIAKKARKKRRI KRR KR XA ** ok *

4O *kkAKKKKKKKAKKRAAKRXI KKK KKRA KRR K KRR X KKK

L9 hkkkkkkkhkkkrkkkkhhhkhhkhhhhhhkhhhhhhhhrrhhhihkhkkk
50 kkkkkkAARKkkAKRkhA kAR *hhrhkhkkkhrhhhkkhkhhhhhkhkkhk

This is all that is necessary, but it can be made to look a little nicer with
a few extra statements in the report writer. This example only formats the
bars; you can add your own statements to print maximums or averages, etc.

READY H_BAR

REPORT H_BAR ON HBAR.RPT

SET COLUMNS PAGE=80

SET REPORT NAME="Horizontal Bar Graphs"

PRINT COL 10, VALUE, SPACE 1, "|", SPACE 1, BAR
END REPORT
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Horizontal Bar Graphs 17-Jun-1985

Page 1
VALUE
1 *
5 Kk kkk
10 Kkkkkkhkhk
15 kkkkhkkkkkkhkkk
20 kkkkkkhkhkkkhkhhkkkkrk
30 hhkkhkkhkrkhkhhhkrkhhkrkkhrkhkkrrhhrrk
35 kkkkkkhkhkhhhhhhrkkhkhhhhrkhkkhkkhkhhhkkk
37 e T T T T T
40 oo e e o e de e ok e e o e ok ok ke sk ke ok o sk ok ke ke ok ek ke ok e ok ok
49 Kkkkkkkkkhhkkhhhrhkhhhkhkhhrhkhhhkhhhhkhhhrhhhrkhhhrkkrkk
50 khkkkkkhhhkhkhkhkhhhkhkhhhhhkhkrhkkhhhhhhhhhhrkrhkkkhhrxk

This is the minimum possible graph. You can easily make it nicer by printing
a scale, or printing maximum or average values at the bottom, etc.

The above example was set to be as universal as possible. If you are graphing
data in a known format, you can custbmize the procedure somewhat. For
example, if you know the data will always be in the range of zero to fifty,
you can fix the scale. In the procedure MAKE H BAR, change the value of BLANK
from

BLANK " " ! 50 blanks

to

BLANK = " | | | | |"

This will fill in an empty vertical grid rather than all blank spaces. Also,
rather than prompting for the value of INC, you can set it equal to 1. As you
know that there are 50 columns with a maximum scale of 50, so each column must
have an increment of one. Otherwise, the procedure does not change. This
domain would be printed with the following report:

DELETE GRAPH_H BAR;

DEFINE PROCEDURE GRAPH H BAR

READY H_BAR

REPORT H_BAR

SET COLUMNS PAGE=80

SET REPORT NAME="Horizontal Bar Graphs"

AT TOP OF REPORT PRINT REPORT HEADER, SKIP, COL 17,

" 10 20 30 40 50"
PRINT COL 10, VALUE, COL 15, "|", COL 17, BAR
AT BOTTOM OF REPORT PRINT COL 17,

" 10 20 30 40 50"
END REPORT

END_PROCEDURE
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When this is reported, it will look like:

Horizontal Bar Graphs 18-Jun-1985
Page 1

10 20 30 40 50
1| *
5 | kkkkx
10 | **xkxkkkkk
15 | *kkkkkkkrhhkkkk
20 | Fkkkkkkkkkkrkkhkkkkhk
30 | Rkkkkkkkhkkkrkrkhhkkhkkhhhhkkkkkk
35 | kkkkkkkkkkrkrhhkhrkrkhhhhkkhArkrRrAh A A Ak
37 | kkkkkkkkkkhhhkkrkkhhkkkkrkkkhhhhkkkkkhk
40 | KRRk AAAAKAKKRRAKKKRKRRKAKKKRRRARA K AR KKK
49 | Rhkkkkkhkkkkhhkhkkhhhkhkkrkrhhhhkhhrrhhhhhkkhrkhhhk
50 | kkkrkkAkAKARXAKKAKKRRA KRR ARRKRA A A ARRRIR A AR KA A K AR kK

10 20 30 40 50

One may easily go on from here to make the graphs suit a particular appli-
cation once the basic operation is wunderstood. Don”t be afraid to experiment
on your own,

Users of DATATRIEVE-11 V3.0, V3.1, and Pro-DTR are cautioned about the use
of DATATRIEVE keywords as field names. When preparing this article for publi-
cation, I fell into the trap of using a keyword as a field name. The original
name for the list in H _STRING was "STRING". This worked fine in DATATRIEVE-1l
V2.0 and V2.4, and works in all current versions of VAX-DATATRIEVE, but start-
ing with DTR-11 V3.0, "STRING" is a keyword. I don“t know what it is used for
[Editor”s note: STRING is used within the VAX-DATATRIEVE graphic language.
See the next article.], but I had to change my field name to "STRNG" to avoid
the conflict. This one had the telephone support center running around for a
day or so before they found it.

Previews of Coming Atractions

Some of the articles which will appear in future issues of the Wombat
Examiner are:

o Part 2 of the Wombat Magic Session from the New Orleans Symposium,
Part 1 appeared in Volume 6, Number 3,

o An article by Don Stern on '"Accessing SYSUAF.DAT and QUOTA.SYS with
VAX DATATRIEVE" that will be of interest to all VAX system managers.

o A transcription of the Fourth General Language Panel at New Orleans
Symposium. Speakers were Katherine Hornback (Languages and Tools SIG
Chair), Chuck Duncan (Digital), and Larry Jasmann (DATATRIEVE SIG
Chair). This session contained some lively discussion.
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VAX-DATATRIEVE Graphics Internals

Joe H. Gallagher, Cleveland Clinic Foundation, Cleveland, OH

Introduction

One of the most important characteristics of DATATRIEVE besides its
productivity advantages over third generation languages, is its ability to be
modified and extended to meet the needs of users. Kirk Searle of Digital made
a presentation yesterday afternoon (Customizing VAX DATATRIEVE) on how VAX-
DATATRIEVE could be customized to change its apparent functionality by
modifying its internal tables, 1lists, and domains. Larry Jasmann and Phil
Naecker this morning in an impromptu, £fill in session (Using the DATATRIEVE
Call Interface) provided information on how to add apparent functionality by
using the call interface., With the call interface, it is possible to add what
appears to be new statements in the DATATRIEVE language. And this afternoon,
Andy Schneider of Digital will show how the features and functionality of
DATATRIEVE may be used in a distributed environment (DATATRIEVE Distributed
Manipulation Facility). In addition, users may add new functions to
DATATRIEVE with additions to the MACRO linkage file, DTR.FND, to user written
and VAX library routines that Phil Naecker described. Perhaps more examples
of this type will be given at the Wombat Magic session on Thursday evening.
In none of these situation has the internal code of DATATRIEVE been changed as
would be required if a completely new statement or command been added to
DATATRIEVE such as a statement like

FIND C IN A UNION B

That is a whole new idea and would certainly require internal code to be
written,

There is an area of DATATRIEVE where users can write new code in a somewhat
PASCAL-like language, which can add functionality which is fundamentally new
to DATATRIEVE. I am, of course, referring to the internals of the DATATRIEVE
plot library which is the topic of this presentation.

In the previous presentation (Using VAX DATATRIEVE Graphics), Kirk Searle
described the use of the plot library from the outside. I wish to describe it
from the inside and how one would go about adding to it and extending it.
This talk is really in three parts. In order to be able to extend the library
one has to understand its structure. The first part of the talk will be spent
in looking at the structure of the plot library and how the pieces interrelate
to each other, If one 1is going to make changes in a group of library
routines, it is very important to understand how and where to make changes so
the linkages between the routines won”t get broken. The second part of the
talk is an introduction to the plot language. In the third part, some new
plots are presented.

DTR-10



Structure and Contents of the Plots Dictionary

Let”s look in a slightly different way at those routines which Kirk Searle
previous described. The plot routines are contained in the common data
dictionary node, CDD$TOP.DTR$LIB.PLOTS . The entire contents of that node may
be gotten with the EXTRACT ALL command in DATATRIEVE. The plot routines fall
into five categories: documented top 1level plots which start a new plot;
documented top level plots which change and/or continue a plot; documented top
level plots which modify (without substantive change) a plot; undocumented top
level plots; and utility level plots. All routines are listed below and the
undocumented and utility routines are briefly described.

Documented Top Level Plots which Start a New Plot

BAR BAR_AVERAGE DATE_LOGY DATE_Y
HISTO LOGX_LOGY LOGX_Y MULTI_BAR
MULTI BAR GROUP  MULTI LINE MULTI_LR MULTI_SHADE
PIE RAW_BAR RAW_PIE STACKED BAR
VALUE_PIE WOMBAT X_LOGY X Y

Documented Top Level Plots which Change and Continue a Plot
NEXT BAR SORT_BAR
Documented Top Level Plots which Modify (without substantive change) a Plot

BIG CONNECT CROSS_HATCH HARDCOPY
LR PAUSE RE PAINT SHADE

Undocumented Top Level Plots

DATE FREQ frequency of occurrence vs. date; argl=date.

HATCH exactly same as CROSS HATCH; no arguments.

OUTSTANDING works a little 1like "PLOT DATE FREQ . . .; PLOT SHADE";
argl=date, arg2=date.

X FREQ frequency of occurrence vs., X; argl=x-value.

STACKED ** This appears to be old code from some previous version of the
plot routines. It appears, currently, to be unreachable code.
There are no routines which call it. It also appears not to

work - at all, **

Utility Level Plots

HOUSEKEEP Plot for entering and exiting graphics mode on the terminal.
Manages differences between VT240/1 and VT125,
LABEL Utility plot routine with 14 entry points which draws boundary

box, scales X and Y, 1linear, 1log, and date arrays, computes
linear regressions, displays scale lines, and performs several
other internal utility functions.

LEGEND Utility plot routine with 4 entry points which manages LEGENDs.

MAP Basic routine to manage intensity, luminance, hue, and
saturation. Used by the PALETTE procedure to adjust colors.

MONITOR Test routine to check wiring of color monitor on VT125 or VT241.
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DRAW BAR Basic BAR plotting routine that does the real work for BAR,
BAR AVERAGE, HISTO, and RAW BAR.

DRAW PIE Basic PIE plotting routine that does the real work for PIE,
RAW PIE, and VALUE PIE.
X LABEL Basic X-axis labeling routine that works for MULTI BAR,

MULTI_BAR GROUP, MULTI SHADE, and STACKED BAR

As will be described in detail in the second part of this presentation,
plots within the plot 1library are all called in a manner very similar to
multiple entry subourtines in FORTRAN. Most top level plots have three or
more entry points. However, WOMBAT has only one, but LABEL has fifteen.

In order to investigate which plot routine calls which other plot routines
(more specifically which entry point of which routine calls which entry point
of another or the same routine), I extracted the entire plot library from the
dictionary, removed the procedure PALETTE with the editor, and converted all
"REDEFINE PLOT" to "REDEFINE PLOT" also with the editor. I then used a small
BASIC program which keyed off of the tokens "REDEFINE PLOT", "ENTRY", and
"PLOT" to create the pairs of routine entry points - calling entry point with
called entry point. The entry points are indicated by appending an underline
character and the number of the entry point to the name of the plot routine.
Thus, HOUSEKEEPING 2 refers to the entry point 2 in the HOUSEKEEPING plot
routine. I then use DATATRIEVE to create a view of four domains (actually the
same domain with itself three more times) in which the called entry point is
matched with another calling entry point to create the entire tree of
references through the plot library. Multiple references to the same linkage
(duplicates) were removed and the output report was slightly re-reformatted
with the editor.

The "CALLING" linkages within the plot 1library are 1listed in the table

"DOWN the Calling Tree". In this table, one can find all routines in
alphabetic order which call other routines. Below each routine is the
routines which it calls. The order 1in which routines are called is not

preserved; they are listed in alphabetic order.

Inverting the calling tree with the DATATRIEVE view produces the '"CALLED"
linkages within the plot library. These are listed in the table "UP the
Called Tree". In this table, one can find all routines in alphabetic order
which are called by other routines. Below each routine is the routines which
it is called by. It is from this table that one can determine which routines
might be affected by a change in a particular routine.

When support for VT240 and VT241 terminals was added in Version 3.0 of
VAX-DATATRIVE, the method of performing 1I/0 for graphics instructions was
changed. With the VT125 it was possible to write directly to the terminal.
Because the graphics planes and characters planes of the VT125 were
independent; command prompting, command input, and graphics output were
unaffected by each other. However, with the VT240/1 terminal in which the
graphic and character displays were intertwined, the DATATRIEVE plot library
had to be changed to write all graphics instructions into intermnal buffers so
that the VT24X terminal could be cleared and the image re-displayed one or
more times. These buffers are called SEGMENTs; there are eight of them
numbered zero to seven. There are three ways of referencing these segments -
CLEAR, OUTPUT, and SET. The meaning of these references will be explained in
the second part of the presentation. The table 'PLOTNAME\SEGMENTS" lists
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BAR 2
DRAW BAR 0
DRAW BAR 2
HOUSEKEEP 0
HOUSEKEEP 2
LABEL 0
LABEL 13
LABEL 15
LABEL 3
LAEEL 10
LABFL 11
LABEL 8
BAR AVERAGE 2
DRAW BAR 0
DRAW BAR 2
HOUSEKEEP 0
HOUSEKEEP 2
LABEL 0
LABEL 13
LABEL 15
LABEL 3
LABEL 10
LABEL 11
LABEL 8
BIG 0
HOUSEKEEP 4
CONNECT 0
HOUSEKEEP 2
HOUSEKEEP 4
LABEL 9
CROSS_HATCH 0
HOUSEKEEP 2
DATE_FREQ 0
HOUSEKEEP 0
LABEL 0
LABFL 13
DATE_FREQ 2
HOUSEKEEP 2
LABFL 3
LABEL 10
LABEL 11
LABEL 6
LABFL 14
LABEL 8
DATE_LOGY 0
HOUSEKEEP 0
LABEL 0
LABEL 13

DOWN the Calling Tree

DATE LOGY 2
HOUSEKEEP 2
LABEL 5

LABEL 11
LABEL 6

LABEL 14
LABEL 8

DATE Y O
HOUSEKEEP 0
LABEL 0

LABEL 13

DATE Y 2
HOUSEKEEP 2
LABEL 3

LABEL 10

LABEL 11
LABEL 6

LABEL 14
LABEL 8

DRAW BAR 2
HOUSEKEEP 0
HOUSEKEEP 2
LABEL 0

LABEL 13
LABEL 15
LABEL 3

LABEL 10

LABEL 11
LABEL 8

DRAW BAR 3

DRAW BAR 2
HOUSEKEEP 0
HOUSEKEEP 2
LABEL 0

LABEL 13
LABEL 15
LABEL 3

LABEL 10

LABEL 11

LABEL 8

DRAW PIE O
HOUSEKEEP 0
HOUSEKEEP 2

HARDCOPY O
HOUSEKEEP 2
HOUSEKEEP &4

HATCHO
HOUSEKEEP 2
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HISTO 2
DRAW BAR 0
DRAW BAR 2
HOUSEKEEP 0
HOUSEKEEP 2
LABEL 0
LABFL 13
LABEL 15
LABEL 3
LABEL 10
LABFL 11
LABEL 8
LABEL 0
LABEL 13
LABEL 2
LABEL 10
LABEL 12
LABFL 14
LABEL 3
LABEL 10
LABEL 11
LABEL 4
LABEL 12
LABEL 14
LABEL 5
LABFL 11
LABEL 6
LABEL 14
LABEL 7
LABEL 13
LEGEND 0
HOUSEKEEP 2
LEGEND 3
LEGEND 5
LEGEND 4
LEGEND 5
LOGX_LOGY 0
HOUSEKEEP 0
LABEL 0
LABEL 13
LOGX LOGY 2
HOUSEKEEP 2
LABEL 4
LABEL 12
LABEL 14
LABEL 5
LABEL 11
LABEL 8
LOGX Y 0
HOUSEKEEP 0
LABEL 0
LABEL 13

LOGX Y 2



LABEL 8
MILTT IR 3
LABEL 7
LABEL 13
LABEL 8
MULTL SHADE O
HOUSEKEEP 0
LABEL 0
LABEL 13
MILTL SHADE 2
HOUSEKEEP 2
LABEL 3
LABEL 10
LABEL 11
LABEL 8

NEXT BAR 0
DRAW BAR 2
HOUSEKEEP 0
HOUSEKEEP 2
LABEL 0
LABEL 13
LABEL 15
LABFL 3
LABEL 10
LABFL 11
LABEL 8
OUTSTANDING 0
HOUSEKEEP 0
LABEL 0
LABEL 13
OUTSTANDING 2
HOUSEKEEP 2
LABEL 3
LABEL 10
LABEL 11
LABEL 6
LABEL 14
LABFL 8
PIE 2
DRAW PIE 0
HOUSEKEEP 0
HOUSEKEEP 2
RAW BAR 2
DRAW BAR 0
DRAW BAR 2
HOUSEKEEP 0
HOUSEKEEP 2
LABEL 0
LABEL 13
LABEL 15
LABEL 3
LABEL 10
LABEL 11
LABFL 8
RAW PIE 2
DRAW_PIE 0
HOUSEKEEP 0
HOUSEKEEP 2
RE_PAINT 0
HOUSEKEEP 4
RE PAINT 2
HOUSEKEEP 2
SHADE 0
HOUSEKEEP 2
HOUSEKEEP 4
LABEL 9

DTR-14

X LOGY 0
" HOUSEKEEP 0
LABEL 0
LABFL 13
X LOGY 2
HOUSEKEEP 2
LABFL 2
LABEL 10
LABEL 12
LABEL 14
LABEL 5
LABEL 11
LABFL 8
XYO
HOUSEKEEP 0
LABEL 0
LABEL 13
XY2
HOUSEKEEP 2
LABEL 2
LABEL 10
LABEL 12
LABEL 14
LABEL 3~
LABEL 10
LABFL 11
LABEL 8



YO0

UP the Called Tree

HOUSEKEEP_2 LABEL 10
CONNECT 0 LABEL 2
CROSS_HATCH 0 MULTL_LINE 2
DATE FREQ 2 MULTI IR 2
DATE_LOGY 2 X FREQ 2
DATE Y 2 X LOGY 2
DRAW BAR 2 XY2
BAR 2 LABEL 3
BAR AVERAGE 2 DATE FREQ 2
DRAW BAR 3 DATE Y 2
SORT BAR 0 DRAW BAR 2
HISTO 2 BAR 2
NEXT BAR O BAR AVERAGE 2
RAW BAR 2 DRAW BAR 3
DRAW PIE 0 HISTO 2
PIE 2 NEXT BAR 0
RAW PIE 2 RAW BAR 2
VALE_PIE 2 LOGX Y 2
HARDCOPY 0 MULTI BAR 2
HATCH 0 MILTI_BAR GROUP 2
LEGEND 0 MULTI_LINE 2
STACKED 2 MILTI IR 2
LOGX _LOGY 2 MULTI_SHADE 2
LOGK Y 2 OUTSTANDING 2
IR 0 STACKED 2
MAP 2 STACKED BAR 2
MONITOR 0 X FREQ 2
MULTL BAR 2 XY2
MULTL BAR GROUP 2 MULTI_BAR 2
MULTL LINE 2 MILTL_BAR GROUP 2
MULTL IR 2
MULTIL_SHADE 2
OUTSTANDING 2
RE_PAINT 2
SHADE 0
STACKED 2
STACKED BAR 2
WOMBAT 0
X FREQ 2
X LOGY 2
XY2
HOUSEKEEP 4
BIG 0
CONNECT 0
HARDCOPY_0
RO
RE_PAINT 0
SHALE 0
LABEL 0
DRAW BAR 2
DRAW BAR 3
SORT BAR 0
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LABEL 13 LABEL 13 (continued) LAEEL 15 (continued) LABEL 8 (continued)

LABEL 0 LABEL 7 HISTO 2 MULTL IR 3
DATE FREQ 0 IR 0 NEXT BAR 0 MILTL IR 2
DATE_LOGY 0 MULTL IR 3 RAW BAR 2 MULTL SHADE 2
DATE Y 0 MILTL IR 2 LABEL 3 OUTSTANDING 2
DRAW BAR 2 LABEL 14 DRAW BAR 2 STACKED BAR 2

BAR 2 LABEL 2 DRAW BAR 3 X FREQ 2

BAR AVERAGE, 2 MULTL LINE 2 SORT BAR 0 X LOGY 2

DRAW BAR 3 MILTL IR 2 LABEL 8 XY2

HISIO 2 X FREQ 2 DATE FREQ 2 LAEFL 9

NEXT BAR 0 X LOGY 2 DATE LOGY 2 CONNECT 0

RAW BAR 2 XY2 MEY 2 SHADE 0
LOGX 10GY 0 LABEL 4 DRAW BAR 2 LEGEND 5
LOGK Y 0 LOGX LOGY 2 BAR 2 LEGEND 3
MULTL BAR O LOGX Y 2 BAR AVERAGE 2 MILTL BAR 2
MULTL BAR GROUP 0 LABEL 6 DRAW BAR 3 MULTL BAR GROUP 2
MILTL_LINE 0 DATE FREQ 2 SORT BAR 0 MILTL_SHADE 2
MULTL IR O DATE LOGY 2 HISTO 2 STACKED BAR 2
MILTL_SHADE 0 DATE Y 2 NEXT BAR 0 LEGEND 4
OUTSTANDING 0 OUTSTANDING 2 RAW BAR 2 MULTL LINE 2
STACKED 2 LABEL 15 LOGX LOGY 2 MILTL LR 2
STACKED BAR 0 DRAW BAR 2 LOGK Y 2 STACKED 3
X FREQ O BAR 2 MULTL BAR 2 STACKED 2
X 1OGY 0 BAR AVERAGE. 2 MULTL BAR GROUP 2 X LABEL 0
XYO DRAW BAR 3 MILTL LINE 3 MILTL BAR 2

SORT BAR 0 MULTL LINE 2 MULTL BAR GROUP 2
MILTL_SHADE 2
STACKED BAR 2

all plot library entry points which make a reference to a segment. With each
is listed the segment number which is referenced and the method by which it is
referenced. Most top level plot routines make reference to one or more
segments within their entry points 0 and 2. Notice that HOUSEKEEP O clears
all segments and all top level routines call HOUSEKEEP O. B

The table '"Segments Access by Plots" inverts the "PLOTNAME\SEGMENTS" table
to show which segments are manipulated by which plots. It is from the
information in these two tables that one can see how changes in such plot
routines as HOUSKEEPING, HARDCOPY, and BIG will affect other routines,
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\SEGMENTS

PLOTNAME\
BIG O
CONNECT_0
CROSS_HATCH 0
DATE_FREQ 0
DATE_FREQ 2
DATE_LOGY 0
DATE_LOGY_ 2
DATE Y 0
DATE Y 2
DRAW BAR 2
DRAW_PIE 0
HARDCOPY_0
HATCH 0
HOUSEKEEP 0
HOUSEKEEP_1
HOUSEKEEP 2
HOUSEKEEP_3
HOUSEKEEP_4
LEGEND_0
LEGEND_5
LOGX_LOGY_0
LOGX_LOGY_2
LOGX_Y 0
LOGX Y 2
LR 0
MAP_ 0
MAP 2
MONITOR 0
MULTI BAR 0
MULTI_BAR 2
MULTI_BAR GROUP_0
MULTI_BAR GROUP 2
MULTI_LINE O
MULTI_LINE 2
MULTI LR O
MULTI LR 2
MULTI_SHADE 0
MULTI_SHADE 2
OUTSTANDING O
OUTSTANDING_2
PAUSE_0
SHADE 0
STACKED 2
STACKED BAR 0
STACKED BAR 2
WOMBAT 0
X _FREQ 0
X_FREQ 2
X LOGY_0
X_LOGY_2
XYO
XY 2

CLEAR

01234567 0

3

4
4 0
0
4
4 0
4 567
4
7
4
4 0
4
4
0
0
0
0
0
4
0
0
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OUTPUT
1234567
4 56
1 3 4 6
1
1
1
1
1
4 56
1 3 4 6
4 6
4
4
1 34 6
4 6
2 3
1
1
4
1
6
1
6
1
1
1
6
1
1
4
1
6

1

SET
234

23

s~

~ s

567




Segment 0

Segment 1

CROSS_HATCH_0
DRAW_PIE 0
HATCH 0
HOUSEKEEP_0
HOUSEKEEP 4
MULTI_BAR 0
MULTI_BAR_GROUP_0
MULTI_LINE_O
MULTI_LR O
MULTI_SHADE_0
STACKED_BAR_0
WOMBAT 0

CONNECT_0
CROSS_HATCH_0
DATE_FREQ_0
DATE_FREQ 2
DATE_LOGY_0
DATE_LOGY 2
DATE_Y 0
DATE_Y 2
DRAW_BAR 2
DRAW_PIE 0
HATCH_0
HOUSEKEEP 0
HOUSEKEEP 4
LOGX_LOGY_0
LOGX_LOGY_2
LOGX_Y_0
LOGX_Y 2

LR 0
MONITOR 0
MULTI_BAR O
MULTI_BAR 2
MULTI_BAR_GROUP 0
MULTI_BAR_GROUP 2
MULTI_LINE O
MULTI_LINE 2
MULTI_LR O
MULTI_LR 2
MULTI_SHADE_0
MULTI_SHADE 2
OUTSTANDING_0
OUTSTANDING_2
SHADE_0
STACKED_2
STACKED_BAR_0
STACKED_BAR_2
WOMBAT 0
X_FREQ_0
X_FREQ 2

Segments Access by Plo

Segment 1

Segment 2

Segment 3

Segment 4

Segment 5

Segment 6

Segment 7
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(continued)
X_LOGY_0
X_LOGY 2
Xy 0
X Y . 2

HOUSEKEEP_0
LEGEND_5
WOMBAT 0

CROSS_HATCH 0
DRAW_PIE 0
HATCH 0
HOUSEKEEP_0
HOUSEKEEP 4
LEGEND_5

BIG O
CROSS_HATCH 0
HARDCOPY_ 0
HATCH_0
HOUSEKEEP_0
HOUSEKEEP_1
HOUSEKEEP_3
HOUSEKEEP 4
LEGEND_0
MAP 0

MAP 2
PAUSE_0

BIG 0

DRAW_PIE 0
HARDCOPY 0
HOUSEKEEP 0

BIG_O
CROSS_HATCH_0
HARDCOPY_0O
HATCH_0
HOUSEKEEP_0
HOUSEKEEP 4
LEGEND_0
MULTI_BAR O
MULTI_BAR_GROUP_0
MULTI_SHADE 0
STACKED_BAR 0

HOUSEKEEP_0
HOUSEKEEP 2



Plot Language
Plot Definition:
A plot definition has the following structure:

DEFINE PLOT plotname
DECLARE TYPE-SPECIFICATION date variablel [,data_yariable...]
ENTRY O [{P1[:TYPE[:COMMENT]] [,Pn[:TYPE[:COMMENT]]}]
BEGIN
plot statements
END

ENTRY N [{P1[:TYPE[:COMMENT]] . . . ]
BEGIN
END
END PLOT

The plot begins with a "DEFINE PLOT" and ends with an "END-PLOT".
Declarations Statement and Data Typing:

There are three data types allow with the plot package. These are REAL,
DATE, and STRING. The data type REAL 1is the default data type. Thus, if a
variable is to be of the DATA or STRING data type, it must be declared in a
DECLARE statement or have its type specified within the entry point statement.
In addition the plot package allows for dynamic arrays. That is, array
variables may be allocated on the fly as needed. To specify that a variable
is an array, then the declaration modifier VECTOR is added to the data
declaration statement. Vectors can be indexed by literal integers (even
though there is not really an integer data type) or by REALs. The reals are
rounded to the nearest integer before being used as an index. Thus for an N
element vector, the valid indexes I are 0.5 <= I < N+0.5 .

Entry Points:

Unlike any other DATATRIEVE objects, plots have multiple entry points.,
These entry points have parameters which are specified in a manner very
similar to PASCAL that allows a flexible but more carefully specified
interface with ordinary DATATRIEVE statements. The form of an entry statement
is

ENTRY N [{P1[:TYPE[:COMMENT-STRING]] [,Pn[:TYPE[:COMMENT-STRING]]}]

where N is an integer literal, Pl though Pn are variable names, TYPE is one of
the valid data types (REAL, DATE, and STRING), and COMMENT-STRING is a literal
string while documents variable being passed. Parameters are, in effect,
declared in the entry point with the TYPE modifier. The default data type is
REAL, so if the TYPE modifier is 1left off, the parameter is assumed to be
REAL.
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Entry point O is wused to 1initialize the plot. It is called once to
initialize the plot and to pass in the 1labels associated with all of the
parameters. This entry point specifies the number of parameters of the plot,
and all of the parameters are STRING type. In general, this entry point
clears the necessary plot segment buffers, clears the screen, and sets up size
and location of the plots and any special plotting parameters like shading or
cross—hatching.

Entry point 1 is called once for each set of parameters that are to be
managed in the plot. Thus if there are 23 points to be plot, entry point 1
would be used 23 times. In general, data is moved from the user”s record
stream into internal arrays., Usually there 1is no actual output within this
entry point. Data is just gathered up.

Entry point 2 is called only, once and it has no parameters. Final
calculations are done, scaling of the plot is passed to various routines
within LABEL, the actual plot is written into any appropriate PLOT SEGMENT
buffer, and the control is passed off to HOUSEKEEPING to display the plot.

Most top level plots have only three entry points O, 1, and 2. That is,
plots which are called with the DATATRIEVE PLOT statement observe the
conventions of entry points O, 1, and 2. A single PLOT statement at
DATATRIEVE command level will execute entry O once, entry 1l multiple time, and
entry 2 one.

Top level plots which are called by the user may make calls to other
utility plots. These calls from within plot definitions to other plots are of
the form

PLOT UTILITY_PLOTNAME ENTRY NUMBER [ ... argument list ... ]

Utility plots, in contract to top 1level plots, do not observe the convention
of entry points 0, 1, and 2. However, many utility plots do not have an entry
1 or 2. When utility plots are called with a specify entry point reference,
only the specified entry is executed. No other plot routines are executed
unless specifically called.

Statements:

The statements with the PLOT Package appear similar to the statements with
DATATRIEVE. However, they are, in some ways, very different., Statements in
the PLOT Package are a highly structure language just as is DATATRIEVE., Thus,
there is no GOTO-like statement or need for one. There are no statements in
the PLOT language other than those described below and the "DEFINE PLOT",
"END-PLOT", "DECLARE", and "ENTRY" statements.

Assignment Statement:
The assignment statement takes the wusual form. However, it is
possible to have multiple assignment statements on a single line as

in the following example:

X = 23.5
Y = 27.8 PSTRING = “NUMBER~”
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Compound Statement:

Compound statements are exactly the same as in DATATRIVE. The
BEGIN-END form the boundaries of the compound statement.

BEGIN
X =
Y =

END

>
~+
W -

IF-THEN-ELSE Statement:

Although the IF-THEN-ELSE statement within the PLOT Package may
appear to be the same as in DATATRIEVE, it is not. The difference is
that an ELSE may begin a statement line. Thus it is possible to
easily create n-way branching logic without the use of BEGIN-END
statements as illustrated in the following examples:

IF X < 5 THEN

BEGIN
X=X+
Y =X *

END

ELSE Y = X * 3

1
X

or

IF X = 1 THEN

PRINT "X equals 1"
ELSE IF X = 2 THEN

PRINT "X equals 2"
ELSE IF X = 3 THEN

PRINT "X equals 3"
ELSE

PRINT "X equals other"

PRINT Statement:

Since the support of VT240 and VT241 terminals, ReGIS code is not
transferred directly from the modules of the PLOT Package to the
terminal hardware, but the ReGIS instructions are first placed in
output buffers (knows as SEGMENTS) since it may be required to
re—-execute the graphics instructions., Thus, ReGIS code is saved in
internal segments (buffers). The PRINT statement moves data into
these buffers. There are four special "functions" which control the
use of these buffer. They are:

RELEASE SEGMENTS — initialize all segments

CLEAR SEGMENT N - initialize segment N

SET_SEGMENT N - cause all output from the PRINT
statements to go into segment N

OUTPUT_SEGMENT N[,N2[,N3 . . .]] - transfer the contents of
segments N, N2, N3, etc to the
display terminal. That 1is,

actually perform the output.
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PLOT

SORT

Thus, the PRINT statement does not do output directly, but moves data
into buffers. There are several special symbols or declared global
variables which have meaning only within the PLOT Package. These
are:

$ - special symbol for <ESC>

CLRSCR - clear screen escape sequence
ENTER_REGIS(1) - enter ReGIS mode escape sequence
EXIT REGIS — exit ReGIS mode escape sequence
RESTORE VT125 - special ReGIS code sequence

which sets the four (black and
white) intensity 1levels to O,
33, 66, and 100%.

A PRINT statement may contains one or more of the special symbols,
one or more special graphics functions (described later), or strings.
Some examples of PRINT statement are:

PRINT $,°<”,CLRSCR,ENTER REGIS(1),”S(m0(10)1(133)2(166)3(1100))"
PRINT “P”,LXY(X AXIS+1,Y POS), V(W(P4I(0)))”,RX(LINE_LEN)

Statement:

Other utility plot may be called from within a plot definition. To
call these utility plots, one must specify the entry point as well as
the calling arguments. Example of these utility plot calls are:

PLOT LABEL 2 (X MIN, Y MIN, X VECTOR)
PLOT HOUSEKEEP 0O

Statement:

Although the SORT statement looks like a functions, it is a statement
which performs a sorting operations on the specified array or arrays.
Upon return from this statement, the arrays have been re-ordered in
their same storage locations. The SORT statement may optionally take
the modified DESCENDING or DESC. The SORT statement will sort on the
first array but will re-order all arrays specified. SORT takes one
to four arrays as arguments. Examples are:

DECLARE VECTOR X, Yl, Y2, Y3
DECLARE VECTOR DATE

SORT (X, Y1, Y2, Y3)
SORT DESCENDING (DATE, Y1)

INCREMENT Statement:

Since the PLOT Package contains arrays (which DATATRIEVE doesn”’t
have), a DO-LOOP mechanism (which DATATRIEVE doesn”t really need) is
implemented. The INCREMENT statement takes on two forms. The first
form is
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INCR loop-variable FROM start-variable TO stop-variable
and

INCR loop-variable OVER array-name
This second form is equivalent to

INCR loop-variable FROM 1 TO SIZE(array-name)
Examples of the INCREMENT statement are:

INCR INDEX OVER VALUES
VALUES(INDEX) = VALUES(INDEX)/COUNT(INDEX)

and

INCR I FROM Y ORIGIN TO TOP - 1
INCR J FROM 1 TO 9
BEGIN
POINT = J * 10 ** I

END
WHILE Statement:

A WHILE statement is also implemented although it is used only once
within the PLOT Package in LABEL 6. The syntax of the WHILE
statement is the same as in DATATRIEVE. An example is:

WHILE DATE COM(SCRATCH_VALUE) < MAX VALUE
BEGIN

END
Operators and Expressions:

The usual set of arithmetic operators are implemented (+, -, *, and /). In
addition, exponentiation is implemented in the form "**", There is, however
unlike DATATRIEVE, no string concatenation operators within the PLOT Package.

Many Boolean relations operators have been implemented. However, they are,
by no means, a complete and exhaustive set. The operators (AND, OR, <, >, EQ,
LT, LE, GE, GT, and NE) exist. Notable by its absence is '"NOT'", but that
doesn”t seem to create any problems.

Functions:

The PLOT Package is rich in internally defined functions. User defined
functions and the DATATRIEVE functions 1like FNSFUNCTION are not accessible,
The functions internal to the PLOT Package are:
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CENTER

CVT

COoS

INT

LENGTH

LOG

LX

LXY

LY

MIN

QUOTE

RX

RXY

RY

SEARCH

SIN

CENTER takes four arguments. A REAL value giving an X
coordinate. A REAL value giving a Y coordinate. A STRING
whose upper left corner is to be placed at the coordinate. And
the size of the characters to be displayed (in pixels). CENTER
returns a string representing the ReGIS commands to display the
string.

CVT takes a REAL number as a parameter and returns it as a
string. ’

COS takes a REAL number in degrees and returns the REAL cosine.

INT takes a REAL number and return a REAL number which has the
value of the nearest integer.

LENGTH takes a STRING and return a REAL number which is the
length of the string.

LOG takes a REAL number and returns the REAL natural log of the
number,

LX takes one REAL X coordinate and returns the string
representing the absolute ReGIS coordinates [X].

LXY takes the REAL X and Y coordinates and returns the‘string
representing the absolute ReGIS coordinates [X,Y].

LY takes one REAL Y coordinate and returns the string
representing the absolute ReGIS coordinate [,Y].

MAX takes an array as a parameter and returns the maximum value
of its elements.,

MIN takes an array as a parameter and returns the minimum value
of its elements.

QUOTE takes a STRING as a parameter and returns the string in a
form for inserting it into a ReGIS command.

RX takes one REAL X coordinate and returns the string
representing the relative ReGIS coordinates [+X].

RXY takes two REAL X and Y coordinate and returns the string
representing the relative ReGIS coordinates [+X,+Y].

RY takes one REAL Y coordinate and returns the string
representing the relative ReGIS coordinate [,+Y].

SEARCH takes a string, and an array of strings as parameters
and returns the index of the string in the array, or 0 if it is
not found in the array.

SIN takes a REAL number in degrees and returns the REAL sine.
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SIZE - SIZE takes an array as a parameter and returns the number of
elements in the array.

SQRT - SQRT takes a REAL number as a parameters and returns the REAL
square root. Even though this functions is available, it is
not now used, But it still works! Wonder what other functions
are available but are just not used?

TXY - TXY takes two parameters which are the X (column) and Y (row)
coordinates, TXY returns the escape sequence which will
position the cursor to that 1location on the 80 column by 24
line screen.

Some New Plots

When Version 3.0 of DATATRIEVE was release last fall, the plot HARDCOPY was
changed. In versions 2.X, HARDCOPY only printed the plot and the legend was
not plotted unless specifically requested. With Version 3.0, HARDCOPY was
changed so that the LEGEND was always copied -- even if the LEGEND was blank.
This caused a lot of blank space after PIE, X Y, and other kinds of plots. In
order the maintain some compatibility with some of my command files, it was
necessary to create a plot which worked 1like the Version 2.X HARDCOPY, I
called the plot HARDCOPY WITHOUT LEGEND. The changes from the Version 3.0 of
HARDCOPY are shown in bold and marked at the right-hand margin with "<--",

PLOT HARDCOPY PLOT HARDCOPY WITHOUT LEGEND  <--
ENTRY 0 ENTRY 0
BEGIN BEGIN
PLOT HOUSEKEEP 4 PLOT HOUSEKEEP 4
OUTPUT SEGMENT 5 OUTPUT_SEGMENT 5
CLEAR SEGMENT 4 CLEAR_SEGMENT 4
SET SEGMENT 4 SET_SEGMENT 4
PRINT “S(H)S(E)P[100,200]@BS(H)” PRINT “S(H)~ <--
OUTPUT SEGMENT 5,4,6 OUTPUT_SEGMENT 5,4,6
PLOT HOUSEKEEP 2 PLOT HOUSEKEEP 2
END END
END_PLOT END_PLOT

In my system, I keep track of the number of disk blocks which are used by
each account on each day. Very often I need to have a graph of the total disk
blocks used by a group of wusers in a department or division, I would,
therefore, like to have a plot of date vs the sum of y. The plots X FREQ and
DATE FREQ can easily be modified to make plots X SUM and DATE SUM. 1In a
similar way, BAR AVERAGE could be changed make a plot BAR SUM. DATE SUM can
be created from DATE FREQ by making changes in only five lines of plot code.
The changes are noted in bold and marked on the right-hand margin with "<--",
The use of DATE SUM is illustrated in Figures 1, 2, and 3.
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PLOT DATE_FREQ PLOT DATE_SUM <--

ENTRY O (X LABEL : STRING) ENTRY O (X _LABEL:STRING,Y DL:STRING) <-
BEGIN BEGIN
Y LABEL = “NUMBER” Y LABEL = “SUM~ <—-
END END
ENTRY 1 (X : DATE) ENTRY 1 (X : DATE , Y) <
BEGIN BEGIN
INDEX = SEARCH (X, DATES) INDEX = SEARCH (X, DATES)
IF INDEX EQ O IF INDEX EQ O
BEGIN BEGIN
INDEX = SIZE (DATES) + 1 INDEX = SIZE (DATES) + 1
DATES (INDEX) = X DATES (INDEX) =
END END
FREQS (INDEX)=FREQS(INDEX) + 1 FREQS (INDEX)=FREQS(INDEX) + Y <--
END END
ENTRY 2 ENTRY 2
BEGIN BEGIN
END END
END PLOT END PLOT

In our medical environment it is very often necessary to display an X Y
scattergraph of more than one group of patients. By comparison with the plots
X Y and MULTI _LINE, a new plot X Y GROUP is created which has as its call
arguments the x coordinate, the y coordinate, and a string indicating group
membership. Because of the restrictions of LEGEND entry points 4 and 5, the
number of groups is limited to three. All points belonging to the fourth,
fifth, and higher groups are plotted as members of the third group.

DELETE X Y GROUP;

REDEFINE PLOT X Y GROUP

DECLARE X AXIS, Y AXIS X LENGTH, Y LENGTH, X MAX, X MIN, Y MIN, Y MAX
DECLARE X | POS Y | POS I, J, WIDTH

DECLARE VECTOR XS YS ZS, Y MX,COLOR

DECLARE STRING VECTOR GROUP_VALUE CHR

ENTRY O (X LABEL : STRING, Y LABEL : STRING, GROUP_LABEL : STRING)
BEGIN

PLOT HOUSEKEEP O

SET_SEGMENT O

PRINT “L(A2)~

PRINT “L'"0"00181818FF181818~ ! cross
PRINT “L'"1'003C42818181423C” ! circle
PRINT “L"2"0081422418244281" ! X
OUTPUI_SEGMENT 0

CHR(1) = 70”7 CHR(2) = 717 CHR(3) = "2~

COLOR(1) = 1 COLOR(2) = 1 COLOR(3) =
SET_SEGMENT 1
X_AXIS = 100
Y AXIS = 360
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X _LENGTH = 600
Y LENGTH = 350
PLOT LABEL O (X AXIS, Y AXIS, X LENGTH, Y LENGTH, X LABEL, Y LABEL)

END
ENTRY 1 (X : REAL , Y : REAL , G : STRING)
BEGIN

XS (SIZE (XS) +1 ) =X

YS (SIZE (¥S) +1 ) =Y

= SEARCH(G,GROUP_VALUE)
IF I EQ O THEN BEGIN
GROUP_VALUE(SIZE(GROUP_VALUE) + 1) =
I = SIZE(GROUP VALUE)

IF I GT 3 THEN I = 3 ! RESTRICTION DUE TO LEGEND
END
ZS (SIZE(zS) + 1) =
END
! Print scatter plot
ENTRY 2
BEGIN
X MIN = MIN (XS)
X MAX = MAX (XS)
Y MAX = MAX (YS)
Y MIN = MIN (YS)

IF Y MIN > 0

THEN Y MIN = 0
PLOT LABEL 2 (X MIN, X MAX, XS)
PLOT LABEL 3 (Y MIN, Y MAX)
PLOT LABEL 8 (YS)

PRINT “T(BA2S[8,16])~
INCR I OVER XS
PRINT “P°, LXY(XS(I)-4,YS(I1)-8),°T",QUOTE(CHR(ZS(I)))
PRINT “T(E)~
OUTPUT_SEGMENT 1

WIDTH = X LENGTH/30
Y MX(30) = 0
INCR I OVER XS
BEGIN
= ((XS(I) - X _AXIS) / WIDTH) + 1
' MX(J) = 1000
F Y MX(J) GT YS(I) THEN
Y MX(J) = YS(I)

J
Y
IF

END
INCR I OVER Y_MX
IF (I NE 1) AND (Y _MX(I) EQ 0) THEN
Y MX(I) = Y MX(I - 1)
PLOT LEGEND 4 (X_AXIS,Y AXIS,X LENGTH,Y LENGTH,WIDTH,Y MX,
CHR,COLOR,, GROUP_VALUE)
PLOT HOUSEKEEP 2
END
END_PLOT
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Example Plots

find diskuse with acc="USERI"
plot date_y all date, blocks

find diskuse with acc="USER2"
plot date y all date, blocks

Figure 1.
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find diskuse with acc="USER1","USER2"

plot date_sum all date, blocks
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The VAX-DATATRIEVE PLOT Package contains significant programming tools.
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Discussion

[The following are exceprts from the question and answers which followed the
presentation. Only a small part of the discussion is summarized here.]

Doug Wegsheid, Whirlpool Corporation: Is it true that if you make a change
to one of your plots after you have done a SET PLOTS, you have to get out of
DATATRIEVE and get back in for your changes to take effect?

Gallagher: Plots are just like any other dictionary object. Since there is no
RELEASE PLOT-NAME command, you do have to exit and re-enter DATATRIEVE for
your editing changes to take effect.

Jane Hesler, Medical College of Virginia: When a new version of DIR gets

installed, what happens to plots in the plot library?
Gallagher: They all get blown away. The way to avoid this is to keep a source
code copy of all your plots in a separate account. Then re-install these
plots after DTR has been update. Another method is to keep a copy of the plot
library on another node of the CDD which would not be affected by a DIR
update. Your own dictionary node is one possibility.

Eric Mathew, Teradyne: Have your tried using other DATATRIEVE statements
within a DEFINE PLOT?

Gallagher: Yes, I have tried a few. The statements I have given are
apparently the only legal statements with the plot language.

Mathew: One comment on ReGIS code, I also played with the HARDCOPY plot, and I
had to buy a manual.

Gallagher: A word of caution about ReGIS code, the implementation of ReGIS
code on a VT125, VT240, GIGI, Rainbow emulator, DECmate emulator, and PRO
emulator is slight different. There”s ReGIS code and then there”s ReGIS code.

Doug Wegsheid: It”s very important to make a complete copy of everything in
the plot library.

Gallagher: It is very important in the plot development stage that you do not
do your development on the production plot library. Users don“t like that.

Unknown female questioner: Is there a way to get your plots to the pen

plotter?
Gallagher: The pen plotter, of course, must be able to handle ReGIS code. For
a simple plot use the construct PLOT PLOT-NAME on PLOTFILE. Then transfer the
file to the pen plotter. However, the plot library routines are based on the
assumption that you are plotting to a ReGIS terminal with a hardcopy device.

Brian Lockery, ITT: I have a VT125 and an LA50 hardcopy device. I have a

procedure that prints out about 50 plots in a row. How do I get a form feed
between the hardcopy plots?
Gallagher: This is a particular nasty problem which has to do with the timing
between the computer, VT125, and LA hardcopy device. The computer must be
prevented from issuing the sequence '"<ESC>[5i<FF><ESC>[4i" before the LA
device physically finishes making the hardcopy. This problem is discussed and
solved in the Wombat Examiner, Volume 5, Number 4, pages 42-44,
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Modifying VAX-DTR Plots

Bart Z. Lederman, Brooklyn, NY

I had some data which I wanted to plot in VAX-DATATRIEVE, It happened that
the data was best displayed with the X (horizontal) axis linear, and the Y
(vertical) axis Logarithmic. In addition, I wanted several variables plotted
together. I found that DATATRIEVE would plot the proper axis (X _LOGY), or
several variables (MULTI_LINE), but not multiple lines with Log Y. I was able
to add this plot relatively easily by comparing plots X Y and X LOGY, and
transposing the differences into a copy of MULTI_LINE.

The first step in adding a plot is to extract the old plot used as a
template, and then rename it so it won“t replace the original (people might
still be using it, and they”ll get wupset if it disappears). I called my
version MULTI LOGY, and it is as follows:

1
! This plot is used the same way that MULTI_LINE is, except that
! the Y axis values are logs rather than linear.
!

DELETE MULTI LOGY;
REDEFINE PLOT MULTI LOGY
DECLARE X REF, X LENGTH, X MIN, X MAX
DECLARE Y REF, Y LENGTH, Y MIN_VALUE, Y MAX VALUE, D LABEL
DECLARE I, J, K, N, COUNT, MX, WIDTH
DECLARE VECTOR X, Yl, Y2, Y3, Y MIN, Y MAX, Y MX, COLOR
DECLARE STRING VECTOR Y  LABEL, CHR
ENTRY O (X LABEL : STRING,
LABEL 1 : STRING,
LABEL 2 : STRING,
LABEL 3 : STRING)
BEGIN -
PLOT HOUSEKEEP 0
SET_SEGMENT 0
PRINT “L(A2)~
PRINT “L"5"OOFF8181818181FF~
PRINT “L"6"0018244281422418"
PRINT “L"0"OOFF814242242418
OUTPUT SEGMENT 0
SET SEGMENT 1
X REF = 100 Y REF = 360 X_LENGTH = 600 Y LENGTH = 350
PLOT LABEL 0 (X REF, Y _REF, X LENGTH, Y LENGTH, X LABEL, D LABEL)

CHR(1) = 76~ COLOR(l) =1 Y LABEL(l) = LABEL _ 1
CHR(2) = “5° COLOR(2) = 2 X_LABEL(Z) = LABEL_2
CHR(3) = -0~ COLOR(3) = 3 Y LABEL(3) = LABEL 3

INCR I OVER Y LABEL
IF LENGTH(Y_LABEL(I)) NE O THEN
COUNT = COUNT + 1
END
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ENTRY 1 (X VALUE, Yl VALUE, Y2 VALUE, Y3 VALUE)

BEGIN
X(SIZE(X)+1) = XLYALUE
Y1(SIZE(Y1)+1) = LOG (Y1 VALUE) ! change here for log value
Y2(SIZE(Y2)+1) = LOG (Y2_VALUE) ! change here for log value
Y3(SIZE(Y3)+1) = LOG (Y3 VALUE) ! change here for log value
END
ENTRY 2
BEGIN
Y_MIN(I) = MIN(Y1) Y_MIN(Z) = MIN(Y2) ¥~MIN(3) = MIN(Y3)
Y MAX(1) = MAX(Y1) Y MAX(2) = MAX(Y2) Y MAX(3) = MAX(Y3)

Y MIN VALUE = MIN(Y MIN)
Y MAX VALUE = MAX(Y MAX)
PLOT LABEL 5 (Y MIN VALUE, Y MAX VALUE) ! change LABEL 3 to LABEL 5
X MIN = MIN(X)
X MAX = MAX(X)
PLOT LABEL 2 (X MIN, X MAX, X)
SORT(X, Y1, Y2, Y3)
PRINT “T(BA2S[8,16])~
IF COUNT GE 1 THEN
PLOT MULTI LOGY 3 (Y1)
IF COUNT GE 2 THEN
PLOT MULTI_LOGY 3 (Y2)
IF COUNT GE 3 THEN
PLOT MULTI LOGY 3 (Y3)
PRINT “T(E)~
WIDTH = X LENGTH / 30
Y MX(30) = 0
INCR I OVER X
BEGIN
Y MIN(1) = Y1(I) Y _MIN(2) = Y2(I) Y _MIN(3) = Y3(I)
MX MIN(Y_ MIN)
= ((X(I) - X REF) / WIDTH) + 1
MX(J) = 1000
IF Y MX(J) GT MX THEN
Y MX(J) =
END
INCR I OVER Y MX
IF (I NE 1) AND (Y _MX(I) EQ 0) THEN
Y MX(I) = Y MX(I -1)
OUTPUT_SEGMENT 1
PLOT LEGEND 4 (X REF, Y REF, X LENGTH, Y LENGTH, WIDTH, Y MX,
CHR, COLOR, Y LABEL)
PLOT HOUSEKEEP 2
END
ENTRY 3 (Y : VECTOR)
BEGIN
PLOT LABEL 8 (Y)
N=N+1
PRINT “P°, LXY(X(1), Y(1)), “W(I-, CVT(COLOR(N)), “)~
INCR I OVER X
PRINT V-, LXY(X(I), Y(I))
PRINT “W(R)~

DTR-31



INCR I OVER X
PRINT “p~, LXY(X(I)-4, Y(I)-10), “t”, QUOTE(CHR(N))
PRINT “W(V)~
END
END_PLOT

One change not immediately obvious is in the next to last PRINT statement:
the literals “p” and “t” are in lower case. I found this to be necessary for
the graph to come out properly. The LABEL ENTRY change from 3 to 5 was also
found to be necessary for the Y-axis to be labeled in the normal Log scale;
otherwise, the exponent of the scale value is printed linearly (this might be
useful to some people). If you want to use this plot, you will probably find
it easier to extract MULTI LINE and edit it rather than typing in the entire
plot as printed here.

I also made an almost identical plot, MULTI_LOGY LR, which is used in the
same manner as MULTI_LOGY. The only difference is that the points are not
connected. 1In stead, a linear regression line (best fit to the data) is drawn
for each Y-axis variable.

!
! This is used exactly the same way as MULTI_LINE or MULTI_LOGY

! that in addition to marking the data points it draws the linear
! regression line.

!

DELETE MULTI_LOGY LR;
REDEFINE PLOT MULTI_LOGY_ LR
DECLARE X REF, X LENGTH, X MIN, X MAX
DECLARE Y REF, Y LENGTH, Y MIN VALUE, Y MAX VALUE, D LABEL
DECLARE I, J, K, N, COUNT, MX, WIDTH
DECLARE VECTOR X, Yl, Y2, Y3, Y MIN, Y MAX, Y MX, COLOR
DECLARE STRING VECTOR Y LABEL, CHR
ENTRY O (X LABEL : STRING,
LABEL 1 : STRING,
LABEL 2 : STRING,
LABEL 3 : STRING)
BEGIN
PLOT HOUSEKEEP 0
SET_SEGMENT 0
PRINT “L(A2)~
PRINT “L"5"OOFF8181818181FF~
PRINT “L"6"0018244281422418"
PRINT “L"0"OOFF814242242418~
OUTPUT_SEGMENT 0
SET_SEGMENT 1
X_REF = 100 Y REF = 360 X_LENGTH = 600 Y LENGTH = 350
PLOT LABEL 0 (X] REF, Y REF, X LENGTH, Y _LENGTH, X LABEL, D LABEL)

CHR(1) = TCOLOR(T) = 1 — Y LABEL(T) = LABEL 1
CHR(2) = '5' COLOR(2) = 2 Y LABEL(2) = LABEL 2
CHR(3) = “0°  COLOR(3) = 3 Y LABEL(3) = LABEL 3

INCR I OVER Y LABEL
IF LENGTH(Y_LABEL(I)) NE O THEN
COUNT = COUNT + 1
END
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ENTRY 1 (X VALUE, Yl _VALUE, Y2 VALUE, Y3 VALUE)

BEGIN
X(SIZE(X)+1) = X VALUE
Y1(SIZE(Y1)+1) = LOG (Y1_VALUE) ! change here for LOG value
Y2(SIZE(Y2)+1) = LOG (Y2_VALUE) ! change here for LOG value
Y3(SIZE(Y3)+1) = LOG (Y3 VALUE) ! change here for LOG value
END -
ENTRY 2
BEGIN
Y MIN(1) = MIN(Y1) Y _MIN(2) = MIN(Y2) Y MIN(3) = MIN(Y3)
Y MAX(1) = MAX(Y1) Y MAX(2) = MAX(Y2) Y MAX(3) = MAX(Y3)
Y MIN VALUE = MIN(Y_MIN) -
Y MAX VALUE = MAX(Y_MAX)
PLOT LABEL 5 (Y_MIN VALUE, Y MAX VALUE) ! change LABEL 3 to LABEL 5
X MIN = MIN(X)
X MAX = MAX(X)
PLOT LABEL 2 (X _MIN, X MAX, X)
PRINT “T(BA2S[8,16])"
N=20
IF COUNT GE 1 THEN
PLOT MULTI_LOGY LR 3 (Y1)
IF COUNT GE 2 THEN
PLOT MULTI_LOGY LR 3 (Y2)
IF COUNT GE 3 THEN
PLOT MULTI_LOGY LR 3 (Y3)
PRINT “T(E)~
WIDTH = X LENGTH / 30
Y MX(30) = 0
INCR I OVER X
BEGIN
Y MIN(1) = Y1(I) Y _MIN(2) = Y2(I) Y MIN(3) = Y3(I)
MX = MIN(Y_MIN)
J = ((X(I) - X REF) / WIDTH) + 1
Y MX(J) = 1000
IF Y MX(J) GT MX THEN
Y MX(J) = MX
END
INCR I OVER Y MX
IF (I NE 1) AND (Y _MX(I) EQ 0) THEN
Y MX(I) = Y MX(I - 1)
OUTPUT SEGMENT 1
PLOT LEGEND 4 (X REF, Y REF, X LENGTH, Y_LENGTH, WIDTH, Y MX,
CHR, COLOR, Y LABEL)
PLOT HOUSEKEEP 2
END

ENTRY 3 (ARRAY : VECTOR)
BEGIN

PLOT LABEL 8 (ARRAY)

N=N+1

PRINT “W(RI”, CVT(COLOR(N)), “)~
PLOT LABEL 7

INCR I OVER X

BEGIN

PRINT “p~, LXY(X(I)-4,ARRAY(I)-10), “t°, QUOTE(CHR(N))

END
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PRINT “W(V)~
END
END_PLOT

Attached are examples of both plots using some sample data. The MULTI_LOGY
plot is show in Figure 1 and the MULTI_LOGY LR plot is given in Figure 3. I
have also included the same data plotted with MULTI_LINE and MULTI_LR for
comparison in Figures 2 and 4. The difference 1is most obvious at the top
right-hand end of the "C" variable 1line (the topmost data line). It can be
seen that a logarithmic graph fits this data better than a linear graph.

Example of PLOT MULTI_LOGY Comparison with PLOT MULTI_LINE
Figure 1. Figure 2.
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Example of PLOT MULTI_LOGY LR Comparison with PLOT MULTI_LR
Figure 3. Figure 4.
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Additional DATATRIEVE Plots

Donald E. Stern, Jr., Warner Lambert Company, Milford, CT

At the recent DECUS symposium in New Orleans, Joe Gallagher presented an
excellent talk on the DATATRIEVE Plotting Language internals. At that time
Joe indicated that some of the customized plots which he and others had
developed would be given in the Wombat Examiner. Below are some customized
plots which have been generated at this location.

First, several of our users had complained that the linear regression
plotting routine supplied by Digital did print the regression statistics
(slope, intercept, and correlation coefficient.) The following plot was
developed which combines the features of the DEC supplied plots X Y and LR; it
produces the scatter diagram, the regression 1line, and prints the regression
statistics as well.

DELETE LINREG;
DEFINE PLOT LINREG
1
!This plotting routine is based upon the DEC distributed code for
!the plot X Y. In this implementation a regression line is plotted
lautomatically and the regression coefficients are displayed.
!
DECLARE X AXIS, Y AXIS, X LENGTH, Y LENGTH, X MAX, X MIN, Y MIN, Y MAX
DECLARE X POS, Y POS, I
DECLARE VECTOR XS, YS
DECLARE REAL SUM X, SUM Y, SUM X Y, SUM X SQ, SUM Y _SQ, R SQ, R,
SP_XY, SP X, SP_Y, N, MEAN, SLOPE, INTERCEPT
ENTRY O (X _LABEL : STRING, Y LABEL : STRING)
BEGIN

PLOT HOUSEKEEP 0

SET_SEGMENT 1

X AXIS = 100

Y _AXIS = 360

X LENGTH = 600

Y LENGTH = 350

PLOT LABEL 0 (X_AXIS, Y AXIS, X LENGTH, Y LENGTH, X LABEL, Y LABEL)

SUM X = 0

SUMY = 0

SUM X SQ = 0

SUM Y SQ = 0

SUM XY = 0

END
ENTRY 1 (X : REAL : "horizontal coordinate", Y : REAL : '"vertical coordinate")

BEGIN

XS (SIZE (XS) +1 ) =X

YS (SIZE (YS) +1 ) =Y
SUM X = SUM X + X
SUM Y = SUM Y + Y

SUM_X SQ = SUM X SQ + X**2
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SUM Y SQ = suu_y_sq + Y**2
SUM XY =SUMXY+X*Y
END
! Print scatter plot
ENTRY 2
BEGIN
= SIZE (XS)
MEAN = SUM X / N
SLOPE = (SUM X Y - MEAN * SUM Y) / (SUM_X SQ - MEAN * SUM X)
INTERCEPT = (SUM Y - SLOPE * SUM [ X) / N
SP_ XY = SUM X Y - (SUM X * SUM [ Y)/N

SP X = SUM X SQ - (SUM X * SUM X / N)
SP Y =SUMY SQ- (SUMY * SUMY / N)
R SQ = (SP_XY * SP_XY)/(SP_X * SP_Y)
R = SQRT(R_SQ)

1
X MIN = MIN (XS)
X MAX = MAX (XS)
Y MAX = MAX (YS)
Y MIN = MIN (YS)
IF Y MIN > 0

‘THEN Y MIN = 0
PLOT LABEL 2 (X MIN, X MAX, XS)
PLOT LABEL 3 (Y MIN, Y MAX)
PLOT LABEL 8 (YS)
INCR I OVER XS
PRINT CENTER (XS(I), ¥YS(I)-9, "+, 9)
!
!Print the regression statistics
PRINT “P°, LXY(20, 393),
“T(sl)”, QUOTE("Slope = 7),
“T(sl1)”, QUOTE( CVT(SLOPE) )
PRINT “P-, LXY(20, 415),
“T(sl)”, QUOTE( Intercept = 7),
“T(sl)”, QUOTE( CVT(INTERCEPT) )
PRINT “P°, LXY(20, 437),
“T(sl)”, QUOTE(“Cor. Coef. = 7),
“T(sl)”, QUOTE( CVT(R) )

PLOT LABEL 7
OUTPUT_SEGMENT 1
PLOT HOUSEKEEP 2
END
END_PLOT

In another instance, a user was generating a large number of records (512)
containing x,y data. Using the plot X Y, and CONNECT produced a very busy
graph because of the 512 "+" markers used to plot individual points. In order
to clean up the display, a new plot X Y CON was created which combined the
features of the DEC supplied plots into a single plot which outputs only a
line connecting the data points. The code for this plots follows.
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DELETE X Y CON;
DEFINE PLOT X Y CON
1
!This routine is based upon DEC code for the plots X Y and CONNECT. It
!plots data using connected lines rather than plottfﬁg lines between
!data marker symbols as the combination of the two DEC supplied plots does.
!
DECLARE X AXIS, Y AXIS, X LENGTH, Y LENGTH, X MAX, X MIN, Y MIN, Y MAX
DECLARE X POS, Y POS, I - -
DECLARE VECTOR XS, YS
ENTRY O (X _LABEL : STRING, Y LABEL : STRING)
BEGIN
PLOT HOUSEKEEP 0
SET_SEGMENT 1
X AXIs = 100
Y AXIS = 360
X LENGTH = 600
Y LENGTH = 350
PLOT LABEL O (X _AXIS, Y AXIS, X LENGTH, Y LENGTH, X LABEL, Y LABEL)
END
ENTRY 1 (X : REAL : "horizontal coordinate'", Y : REAL : "vertical coordinate')
BEGIN
XS (SIZE (XS) +1 ) =X
YS (SIZE (YS) +1 ) =Y
END
! Print scatter plot
ENTRY 2
BEGIN
X MIN
X MAX

MIN (XS)
] MAX (XS)
Y MAX = MAX (YS)
Y MIN = MIN (YS)
IF Y MIN > 0
THEN Y MIN = 0
PLOT LABEL 2 (X MIN, X MAX, XS)
PLOT LABEL 3 (Y _MIN, Y MAX)
PLOT LABEL 8 (YS)
PLOT LABEL 9(XS,YS,Y AXIS)
SORT (XS,YS)
PRINT “P-, LXY (XS(1), YS(1)), “V~
INCR I OVER XS
PRINT LXY(XS(I), YS(I))
OUTPUT_SEGMENT 1
PLOT HOUSEKEEP 2

END
END_PLOT

At our location, several users have LAS50 printers connected to the printer
ports of their terminals. One of the problems with the DEC supplied HARDCOPY
plot is that the printed output is not centered on 8 1/2 x 11 tractor feed
paper, it is shifted to the left. The following plot was created in order to
center the plot on the paper.
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DELETE HARDCOPY CENTERED;
!

IThis plotting routine shifts hardcopy output to the right in order to
lcenter it on 8 1/2 x 11 tractor feed paper on an LA50 printer

1
REDEFINE PLOT HARDCOPY CENTERED
ENTRY O
BEGIN
PLOT HOUSEKEEP 4
OUTPUT_SEGMENT 5
CLEAR_SEGMENT 4
SET_SEGMENT 4
PRINT “S(H(P[175,0]))S(E)P[100,200]@BS(H)~
OUTPUT_SEGMENT 5,4,6
PLOT HOUSEKEEP 2
END
END_PLOT

The final plot given 1is ome created by one
Basically, he wanted to be able to create plots
the DEC supplied MULTI_LINE routine but to wuse
following plot was created to meet that need.

DELETE DATE MULTI LINE;
!

of our users, T. Hession.
similar to those created by
the DATE data type. The

! Modification of MULTI_LINE to create DATE MULTI LINE

!
REDEFINE PLOT DATE MULTI_LINE
DECLARE X REF, X | LENGTH, X MIN, X MAX

DECLARE Y REF, Y LENGTH, Y MIN VALUE Y MAX VALUE, D LABEL

DECLARE I,J,K,N, COUNT, MX, WIDTH

DECLARE VECTOR DATES, Y1, Y2, Y3, Y MIN, Y MAX, Y MX, COLOR

DECLARE STRING VECTOR Y LABEL, CHR
ENTRY O (X _LABEL : STRING,
LABEL 1 : STRING,
LABEL_2 : STRING,
LABEL 3 : STRING)
BEGIN
PLOT HOUSEKEEP 0
SET_SEGMENT 0
PRINT “S(MO(LO)1(L33)2(L66)3(L99))"
PRINT “S(MO(AD)1(AR)2(AC)3(AY))”
PRINT “L(A2)”
PRINT “L"5"OOFF8181818181FF~
PRINT “L"6"0018244281422418"
PRINT “L"O"OOFF814242242418~
OUTPUT_SEGMENT 0
SET_SEGMENT 1
X REF = 100 Y REF = 360 X LENGTH = 600

Y LENGTH = 350

PLOT LABEL 0 (X1 REF, Y REF, X LENGTH, Y LENGTH, X _ LABEL, D LABEL)

CHR(1) = 76~ COLOR(l) =1 Y LABEL(I) = LABEL 1
CHR(2) = °57 COLOR(2) = 2 Y_;ABEL(Z) = LABEL_Z
CHR(3) = "0~ COLOR(3) =1 Y LABEL(3) = LABEL 3
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INCR I OVER Y LABEL
IF LENGTH(Y_LABEL(I)) NE O THEN
COUNT = COUNT + 1

END
ENTRY 1 (X : DATE, Y1 _VALUE, Y2 VALUE, Y3 VALUE)
BEGIN

DATES (SIZE (DATES) + 1 ) = X

Y1(SIZE(Y1)+1) Yl VALUE

Y2(SIZE(Y2)+1) Y2 VALUE

Y3(SIZE(Y3)+1) Y3 VALUE

END
ENTRY 2
BEGIN
Y MIN(1) = MIN(Yl) Y MIN(2)
Y MAX(1) = MAX(YL) Y MAX(2)
Y MIN VALUE = MIN(Y MIN)
Y MAX VALUE = MAX(Y MAX)
PLOT LABEL 3 (Y MIN VALUE, Y MAX VALUE)
X MIN = MIN (DATES) B
X MAX = MAX (DATES)
PLOT LABEL 6 (X MIN, X MAX, DATES)
SORT(DATES, Y1, Y2, Y3)
PRINT “T(BA2S[8,16])"
IF COUNT GE 1 THEN
PLOT DATE MULTI LINE 3 (Y1)
IF COUNT GE 2 THEN
PLOT DATE MULTI_LINE 3 (Y2)
IF COUNT GE 3 THEN
PLOT DATE MULTI LINE 3 (Y3)
PRINT “T(E)~
WIDTH = X LENGTH / 30
Y MX(30) = 0
INCR I OVER DATES
BEGIN
Y MIN(1) = Y1(I) Y MIN(2) = Y2(I) Y MIN(3) = ¥3(I)
MX = MIN(Y MIN)
J = ((DATES(I) - X REF) / WIDTH) + 1
Y MX(J) = 1000
IF Y MX(J) GT MX THEN
Y MX(J) = MX

MIN(Y2) Y MIN(3)
MAX(Y2) Y MAX(3)

MIN(Y3)
MAX(Y3)

END
INCR I OVER Y MX
IF (I NE 1) AND (Y MX(I) EQ O) THEN
Y MX(I) = Y MX(I -1)
OUTPUT_ SEGMENT 1
PLOT LEGEND 4 (X REF, Y REF, X LENGTH, Y LENGTH, WIDTH, Y MX,
CHR, COLOR, Y LABEL)
PLOT HOUSEKEEP 2
END
ENTRY 3 (Y : VECTOR)
BEGIN
PLOT LABEL 8 (Y)
N=N+1
PRINT “P~, LXY(DATES(1), Y(1)), “W(I“, CVT(COLOR(N)), ")~

DTR-39




INCR I OVER DATES

PRINT “V~, LXY(DATES(I), Y(I))
PRINT “W(R)~
INCR I OVER DATES

PRINT “P°, LXY(DATES(I)-4, Y(I)-10), “T”, QUOTE(CHR(N))

PRINT “W(V)~
END
END_PLOT

An example of the linear regression plot LINREG with intercept, slope, and

correlation coefficient is shown in Figure

l. The capability to plot several

lines against a date is illustrated in Figure 2 with the plot DATE MULTI LINE.

When a very large number of points are

the plot is "less busy"
Figure 4.
Example of PLOT LINREG
Figure 1.
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plotted with X Y CON as in Figure 3,
than the corresponding plot wusing X Y as show in

Example of PLOT DATE MULTI_LINE
Figure 2.
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Comparison with PLOT X Y
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Edusig Home Runs

HOME RUNS

The little boy with the big brown eyes and sandy
hair looked at his grandfather with 1love and
admiration. He said "Grandfather, I would do just
about anything to get a home run in tomorrow's
baseball game." The old man looked down through his
glasses at his grandson with a kind and gentle smile.
"Well, I tell you, Son, I think I have just what the
doctor ordered", said the Grandfather. The boy said
with a great deal of enthusiasm, "What is it?"
Grandfather walked slowly over to the <closet and
opened the door, He reached up to the top most
shelf pulling down what seemed at first glance to be
a simple shoebox. "Grandfather, this is Jjust an
ordinary box", said the boy. "Yes, it may seem
ordinary on the outside, but it is very special on
the inside," said the Grandfather. "Let's open it!"
said the boy with the big brown eyes. "If we did,
what would you expect to find, Son?" said the
Grandfather. The boy said with a great big smile,
"A home run.,"

My name is Fred Bell. I have a special empty
box that can contain your home runs, your ideas, your
happenings concerning computers in education. As
editor for EDUSIG this year, I earnestly solicit

your input for future issues of the newsletter.
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Those of us in the educational scene can get too
involved in day-to-day activities and not make
available our good works and good perceptions to the
rest of our colleagues. Please use this forum to
promote the use and understanding of computers in
education.

We don't need all home runs--singles and doubles add
up! Send your short articles, idea pieces, technical
reviews, etc. to:

Fred Bell

EDUSIG Editor

Taft College

29 Emmons Park Dr.

Taft, CA 93268
(805) 763-4282
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WHAT (OR WHO) IS A LIGHTHOUSE?

light' house n.: a tower or other building
equipped to guide navigators by means
of a powerful 1light that gives a
continuous or interrupted signal
(Webster's 3rd New International
Dictionary, 1971, V. 2, p. 1309)

In 1983 and 1984, Digital Equipment Corporation
selected several colleges and universities to
participate in their new LIGHTHOUSE program. These
LIGHTHOUSE institutions would guide other
educational navigators successfully through the sea
of computer-based education (CBE). Digital has an
extensive computer-based educational product 1line
called Renaissance that encompasses a large number
of tools for CBE development and delivery. The
participating schools would explore the potential of
these tools, using them to produce high quality CBE
materials. The LIGHTHOUSE program also offers new
developers an opportunity to visit the sites and
learn from the experience of these pioneer CBE
developers.

The colleges and universities were carefully
selected by Digital to provide information about
various educational settings. Parameters such as
the school size, its geographic 1location, the
particular CBE development model used, and the type
of CBE materials being produced vary from site to
site and demonstrate many possibilities for CBE use
at the college and university level.

The schools range in size from fairly large
universities to small community colleges. They are
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located 1literally from east coast to west coast.
Bach school utilizes its own development model for
producing CBE materials. Some sites have a staff of
professional programmers and instructional designers
who work with faculty content experts to produce the
CBE modules. Other sites have their computer staff
train and advise faculty developers. Some schools
are concentrating on entire CAI courses within one
discipline.

Each school demonstrates a unique set of parameters
for wutilizing CBE in the educational setting.
Developers planning to visit a LIGHTHOUSE will be
able to find one combination that most closely
resembles the conditions at their own institution.
In that way, visitors carry away ideas and models
that will work for them.

Originally the schools were asked to develop modules
using the new CBE authoring language that Digital
has produced, the Digital Authoring Language (DAL).
DAL is a programming language with customized
additions for computer-based education applications,
such as paging, answer Jjudging, and scoring.
Graphics are easily incorporated into the lessons
with such tools as the ReGIS Graphics Editor and the
Character Set Editor. Finished modules are
delivered to users via the router and record-keeping
system, the Courseware Authoring System (C.A.S.).

As Digital adds to the Renaissance product line with
more CBE tools, the schools are asked to evaluate
these new products. One addition, the Courseware
Design System, a set of templates for
non-programmers to create CBE modules, has been
explored at several LIGHTHOUSE schools. The
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template idea may be one way to reduce the large
number of hours required for traditional CBE module
development and to minimize the need to 1learn a
programming language.

The LIGHTHOUSE program has brought many benefits to
Digital, to the LIGHTHOUSE schools, and to the user:
-Digital receives high quality software from the
experienced LIGHTHOUSE CBE developers in
Digital's CBE language
-Digital receives valuable feedback on updated
versions and on new products, and is very
responsive to suggestions for improvements
-Digital has a network of sites available to
exhibit several successful development
models to potential CBE developers
~The LIGHTHOUSES are at the 1leading edge of
Digital's CBE development process, and are
able to provide feedback to Digital for

improvements and enhancements to the CBE

development environment

-The LIGHTHOUSES receive the latest CBE products
from Digital for testing and evaluation

-The users have better tested products available to
them, since Digital does make changes to
products based on feedback from the
LIGHTHOUSES

-The users have the opportunity to visit the sites,
to examine the CBE process directly, and to
discuss with the developers any questions
they might have about CBE.

The LIGHTHOUSE sites, sponsored by Digital Equipment

Corporation's Education Computer Systems (ECS),
Marlboro, Mass., are listed below:

EDUS

Iowa State University
Ames, Iowa 50011
Clair Maple, Director

Indiana University
Academic Computing Services
Bloomington, Indiana 47405
Doug Grover, Director

Taft Community College
Taft, California 93268
David Cothrun, President

University of Delaware

Office of Computer-Based Instruction
Newark, Delaware 19716

Mary Jac Reed, VAX Project Manager

Your local Digital sales representative is able to
provide you with more specific information about the
LIGHTHOUSE program.

Articles on the individual LIGHTHOUSES and their

specific activities are planned for future issues of
THE SIGS NEWSLETTER.

Submitted by Mary Jac Reed
University of Delaware
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FROM THE CHAIRMAN

For a long time within DECUS, most of what we had to discuss
in the area of computer graphics was how to connect a parti-
cular terminal, which more than likely was not manufactured by
DEC, to a DEC CPU. Another common topic was how to write the
software to drive one of these devices -- not necessarily the
most exciting of conversations!

Now, however, things appear to be changing due to two major
developments. The first is something the GAPSIG and the
graphics industry have been involved in for some time: computer
graphics standards. Starting in 1977, the development of the
ACM/SIGGRAPH CORE proposal presented the idea of standardizing
device independent graphics software. This has now reached
maturity with the acceptance of GKS by ANSI and the development
of PHIGS. These efforts have made the concept of the graphics
workstation, which is far more powerful than a traditional
terminal, an important and central issue to the industry.

It now appears that the workstation hardware is also reaching
maturity and it is also becoming affordable! As you have
certainly heard by now, Digital announced the VAXstation II
and the VAXstation 500 this spring. Along with the IBM 5080,
this marks a significant change in the graphics environment,
since it is possible to get a complete, single-vendor solution
to graphics needs from major computer manufacturers. We can
look forward to integrated systems, including a powerful CPU,
workstations, and graphics software. Considering also the ex-
plosion in the number of third party workstations, it is easy
to predict that workstations will become cheaper, better and
more prevalent.

The GAPSIG has long thought that the combination of graphics
standards and good workstations will strongly contribute to
making graphics universally available.

In future newsletters and symposia, the GAPSIG will invest a
lot of energy and effort exploring the workstation concept
and discussing their use. All this should add to an exciting
year for the Graphics Applications SIG.

William Kramer
Graphics Applications SIG Chairman
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LETTER FROM THE EDITOR

I must start this letter off with an apology. During the past
few months I have changed jobs and moved to Houston, Texas. It
has been brought to my attention that the post office did not
consistently forward my mail thus returning some submissions to
the newsletter. If your submission was one that was returned
please accept my apology and resubmit it the address given below.

Graphics Applications SIG will be publishing a section in the
DECUS SIGs Newsletters. The combined newsletter format will allow
the SIG to disseminate information on a more timely nature and
allow more DECUS members to be informed about the happenings
within the Graphics Application SIG.

The Graphics Applications SIG needs contributions in order to
continue as an effective medium for exchange of information
regarding Graphics. All contributions should be camera ready
copy, e.g. sharp black type on 8 1/2 by 11 inch paper with 1
inch margins.

Michael Anton

Graphics Applications SIG Newsletter Editor
P.O. Box 591293

Houston, TX 77250-1293

(713) 928-4838
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Speaking of Standards
Jim Flatten
GAPSIG Standards Coordinator

The fall DECUS Symposium occurs at a particularly appropriate
time as far as graphics standards are concerned. At that time

it is expected that a proposed graphics standard, PHIGS, will

be available for public review. To help educate the DECUS
graphics community about this new standard, GAPSIG has scheduled
a Pre-Symposium Seminar titled "An Introduction to PHIGS". The
seminar will be taught by Dr. Richard Puk, an independent
computer graphics consultant from San Diego. Dr. Puk has been
actively involved in the development of computer graphics
standards since the formation of the ACM SIGGRAPH Graphics
Standards Planning Committee. He was formerly the chair of
X3H31, the task group working on PHIGS, and he is presently

a member of both the ANSI Computer Graphics Technical Committee
and the U.S. delegation to the ISO Computer Graphics Working
Group. This seminar will be of interest to graphics programmers,
analysts and managers as well as those responsible for the
planning and development of graphics-based applications. Dr.

Puk will also present the GAPSIG keynote session "Computer
Graphics after Standardization".

PHIGS stands for the Programmers Hierarchical Interactive
Graphics System. It occupies the same place in a conceptual
graphics model that GKS and the CORE system do, ie. it is
viewing software. However PHIGS is different than either of
those systems in fundamental ways and it is aimed at a con-
stituency that cannot be served with the functionality pro-
vided by GKS.

PHIGS bears a strong resemblance to GKS. This is no accident.
Every effort has been made to be compatible with GKS wherever
possible. However because of fundamental differences in the
two systems there will be areas of incompatibility. These in-
compatibilities are deemed necessary to serve the PHIGS
constituency.

The PHIGS system operates on a database of graphics primitives
that is conceptually centralized. There may however be copies
of the database stored in the graphics workstations as well.
The elements of the database are called structures and are
analogous to segments in the world of GKS and CORE.

Structures are collections of graphics primitives, attribute
specifications, modeling transforms and control functions. One
important control function is the EXECUTE function which per-
mits the hierarchical structure referred to in the name PHIGS.
In order to produce a picture, PHIGS "traverses" the database,
executing each of the structure elements as they occur. In this
respect, the PHIGS database is very much like the display list
used by vector display terminals.

The traversal process gives rise to one of the most important
differences between PHIGS and GKS. In GKS properties of graphics
primitives are determined at the time they are added to segment
storage. With PHIGS the attributes of primitives are determined

at the time the structures are traversed. Editing of structures
and display of structures are completely independent processes.
There are numerous functions defined in PHIGS to facilitate the
editing of structures.

A consequence of the PHIGS architecture is that it may be im-
possible to determine the attributes of a graphics primitive
until it is displayed. This can happen because a particular
structure may be EXECUTEd by one or more parent structures, each
of which could have set attributes (e.g. linewidth, linestyle,
color, etc) differently. In PHIGS a child inherits its attributes
from its parents. Attributes are not tied to a particular
primitive at the time a structure is created.

PHIGS is a three dimensional system. GKS is two dimensional but a
three dimensional extension will probably be standardized before
PHIGS becomes a standard. Members of the PHIGS task group have
been involved in the design of 3D GKS and it is anticipated that
the viewing pipelines of the two systems will be very similar.

The foregoing is a short description of some of the PHIGS func-
tionality. I strongly recommend attending the Pre-Symposium
Seminar if you think this type of system figures into your
graphics future. It is a good chance to find out in detail what
is in the proposed standard. See you in Anaheim.
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FROM THE SIG CHAIR
Tom Provost

Notes from the chair:

I have re-assumed the job of HMS SIG Chairman, after many
years of doing other things. As SIG Chairman I hope to im-
prove the effectiveness of the SIG in serving the DECUS com-
munity. Unfortunately the advent of the single newsletter
makes it impossible to speak to the membership of the SIG
without talking to the world. Those of you who have sub-
scribed to any newsletter will now receive the DECUS
newsletter, which will include a compendium of all SIG

newsletters. As a result we will no longer have any way to
judge whether we indeed have an audience, or whether anyone
is interested in the SIG. To alleviate this problem, I

would like all those interested in the activities of the HMS
SIG to make sure they are HMS SIG members. The SIG member-
ship will not give you anything you wouldn't have gotten
anyway, but it will give us some credibility in competing
for DECUS resources.

As SIG Chairman I am attempting to improve the effectiveness
of our SIG and PRODUCT liasons. If you have strong interest
in any of these areas, please let me know. We are increas-
ing the utilization of the HMS Suite at symposia, so if you
are going to the Fall DECUS Symposium, plan to drop in the
suite. One of our members is forming an HMS LUG. I would
like to know if others have found this desireable. I am
MITLUG chairman, and MITLUG is a LUG for PDP-11 users re-
gardless of operating system. We often cover hardware to-
pics, but also include software topics. We do not cover
VAX, PC or Large System hardware. Let me know if you find
hardware topics useful in your LUG.

In addition to the areas mentioned above, I would like to
see the SIG more active outside the symposia context.
Please send me your suggestions.

Tom Provost
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FROM THE EDITOR
William K. Walker

As you have probably figured out by now, what you are hold-
ing in your hands is the first issue of the combined DECUS
newsletter (dubbed informally “The Big One" or TBO). I will
"draw the curtain of charity" over the events that led up to
the establishment of TBO and address, instead, the effect
that it will have on the content and format of the HMS SIG
Newsletter.

The content, so I am told, will remain essentially un-
changed. We will continue to publish the same type of
material and the procedure for getting articles to me is the
same.

The format, however, will be slightly different. There is
(supposed to be) a separate section containing the "tear-out
forms" for all of the SIG’s. Thus, the Hardware Submission
Form will be found in this section, rather than on the back
page of the HMS SIG section. In addition, it is intended
that the instructions for submitting articles be combined
into a single section also. Finally, we currently intend to
continue to publish on a quarterly basis. Since TBO comes
out monthly, you should see HMS SIG articles in about every
third issue. Note, however, that the "boilerplate" (cover
page, steering committee roster, instructions for submitting
articles, and, presumably, the Hardware Submission Form)
will appear in every issue.

One final note. There are bound to be a few rough spots in
this first issue of the combined newsletter. Let me know
what you think. My address and phone are in the "instruc-
tions for submission" section.

In the “"tear-out" section of this newsletter is a Hardware
Submission Form. VYou may use this form to make the HMS SIG
aware of any problems which you have encountered, or any im-
provements which you would 1like to see in Digital’s
hardware. Relevant items will be passed on to the
appropriate people in Digital, and some will be published in
the newsletter and/or presented at the next Hardware Hints
and Kinks session.
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HARDWARE HINTS AND KINKS
Tom Provost

VAX-11/750 has a filter that catches all the dirt swept off
the floor. Cleaning of this filter is apparently not part
of the PM schedule. Blocking of the filter causes air-flow
sensor to complain. A similar problem exists in the HSC-50.

New MicroPDP-11 boxes have an air baffle to decrease air
draw through floppies. This is important in rack-mount con-
figuration in dirty environment.

Three-high RAB1 cabs have had heating problems, but these
must have been solved., since the 4-high cabs seem to work.

For those of you who like to hack with your MICROVAX II's,
you might want to try

MOVCS (Rn)+, (Rn)+, (Rn)+, (Rn)+, (Rn)+
Results are interesting. "n" can be anything reasonable.

MicroVAX II systems with 1/4 meg boards have 33Mhz clocks,
whereas those with full megabyte boards have 40Mhz. The
board products do not have this limitation.

For those with large quantities of VT-240's not on contract,
the FCO to firmware level 2.1 can be obtained for less than
advertised price if you negotiate.

Some RABl1 disk drives had a glue problem on filter. This
causes the HDA to "seem to fail". To avoid symptom keep
under 80 degrees F and 1let it spin up and down normally
(don‘t use AC switch). Problem is known by DIGITAL and 1is
being attended to.

8600's can be <crashed by FORTRAN programs. This results
from a microcode problem. FCO is coming. Early recipients
of the fix report that it works.

TK25 tape drives appear write-protected when used with 3rd
party tape of length less than 600’'. (Some third party tape
is only 300")

RT-11 V5.2 will fix problem of MT getting lost when inter-
rupted in transfer.

Some questions have been raised as to whether 4-slot back-
planes still have a problem. The problem appears when the
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boards are used on 8600's, but those of us with complex con-
figurations including 4-slot backplanes on other computers
might want to stay tuned.

Moving RDS51 drives from one system to daisychain onto

another may require changing a jumper located under the
drive.

DEC CDC drives (RMO05) and CDC CDC drives (9766) have incom-
patible standards on the unit plugs. CDC's unit 0 is DEC’'s
unit 15 DEC’s unit 0 is CDC’'s unit 14.

Documentation update edition 3 of UDAS50 manual indicates
that UDAS0 cannot be wused with a bus vrepeater... no
surprise for most of us.

Floppy disks with reinforced hubs damage drives...
thickness problem. Even some of the cheaper disks have
reinforced hubs. Reinforced hubs are not necessarily indi-
cated on the outside of the box.

RDS2 . dip switch on drive selects unit #, bears no
resemblance to software unit #'s. e.g. set
at "3" to select unit DUO.

There 1is a format wutility in diagnostic
ZRQBCO. REV A only good for RDS1‘s. REV C
works with RD52's. Symptom is INVALID UNIT.

Fabric softener or "Bounce" can be used to reduce static on
line printers. Static on printer can cause DMF32 to stall.

Dual-ported RA60’s must have both ports set enabled when
spinning up drive. Otherwise the other port gives diffi-
culty. Fixed in new microcode coming out in July.

PRO 350 has a ZIF connector to motherboard problem. There
is a mandatory (free) FCO. C[Involves replacement of entire
motherboard! This will also serve as a good test of your
local field service technician -- betcha a lot of them will
break one of the little handles on the user-insertable FPU
chip carrier. -- editorl]

DECSA has problems. Server hangs, or terminals hang. Fix
is ECO #01297-01 for hardware. Units shipped after 2/25/85
are OK. The ECO is mandatory, and all field units should be
upgraded by August 1985. The second fix 1is terminal
software V2.0, also mandatory (free). This was to have been
complete by 6/14/84 and available in July.
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VT220 paper holder has mounting holes in the wrong place.

BA23-A-AF is the floor stand add-on for the BA23 box.

OKIDATA PACEMARK 2410 PRINTER
Gregory N. Brooks

I have had two Okidata 2410 printers operating for almost
six months now and am very pleased to report that they have
performed well up to our expectations.

The print quality is very good, they are less noisy than
many other printers in their price range, and seem to be
very reliable and free of bugs.

One 2410 had a print wire fail just a few hours (of print
time) after delivery. However, I had a hassle free warranty
repair at the 1local Xerox Service Center and it has been
operating since that time under a heavy load.

The Okidata has only two print modes, data processing
quality and correspondence quality. The correspondence
quality 1is not as sharp or as clear as the DEC LA 210, but
is more than acceptable for memos, reports, and some
letters.

The two biggest qgripes I have with the 2410 are the rear
feed for paper, and the rather steep cost of the ribbons.

All in all, I have found the 2410 well worth the money,

reliable, a good, versatile performer, and a good companion
to my PDP 11‘s. (Soon a good VAX companion.)

Gregory N. Brooks
Washington University
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DATA TRANSLATION DT 2782 A/D CONVERTER "PGH" OPTION
Gregory N. Brooks

When ordering the PGH (programmable gain) option for the DT
2782, BEWARE!

When the PGH option is added to your 2782, CSR bits 2 and 3
no longer function as "burst mode enable" or "increment mode
enable" (respectively), but are now the bits used to program
gain.

I found this out through personal experience after having
purchased two boards, (six months apart) having wused them
successfully for several months in interrupt mode, and then
trying to implement DMA for the two.

Needless to say I was furious. No one at Data Translation
told me I would lose these DMA features, even though I
stated DMA capabilities as my main reason for buying.

Data Translation’'s solution was for me to send the boards
back and have the A/D modules changed to models with no PGH
at a cost of $ 475.00 per board. I didn’'t want to pay, but
didn‘t have a choice. I sent the boards back and they came
back without the PGH feature and the DMA bits restored.

When I returned the boards I also sent a letter to Data
Translation stating all my problems and that I would be
looking at other A/D manufacturers the next time I purchased
an A/D unit and a history of my purchases with Data Transla-
tion.

There is justice in the world! I received my boards back as
stated above, an invoice marked no charge, and a letter
apologizing for the mix up. A happy ending to a sad story.

If you are contemplating the purchase of a DT 2782 be sure

to ask the sales rep. "Will this option disable any
features of this unit 2"

It may be a good idea to ask when ordering any of their pro-
ducts or any other manufacturer’s products.

Gregory N. Brooks
Washington University
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KDJ11-?? OR "ALL 11/73‘'S ARE NOT CREATED EQUAL."
Wayne E. Kesling

If you are considering an upgrade of your PDP-11/23 or
PDP-11/23+ to a PDP-11/73, there are a few things that you
should know about the seven different KDJ11l boards made by
DEC. It must be noted, however, that all seven are not
available as board level products to be used for upgrading a
system. There are three versions of the dual-width board
and four versions of the quad-width board. All are based on
the renowned J11 chip set that placed the PDP-11/70 on a
board. However, the various boards that the set is placed
on are not all the same.

First, the dual-width, KDJ11-A? boards do not have the high
speed PMI (Private Memory Interconnect) memory support logic
that is present on the quad-width, KDJ11-B? boards.
Neither do they have the serial line unit that is on the
KDJ11-B? boards. The differences between the various
KDJ11-A? boards are in their support of the new FPJ11-AA
floating point processor and are explained as follows:

KDJ11-AA Will support the FPJ11 if the board is re-
turned to DEC for an ECO.

KDJ11-AB Has a new etch that supports the FPJ11l but
no FPJ11 chip is installed. The chip is
available for $500.00.

KDJ11-AC This is the KDJ11-AB board with the FPJ11
chip installed.

The quad-width, KDJ11-B? boards have a serial line unit
that can be used for the system console and arbitration
logic for support of PMI (Private Memory Interconnect)
memory. As with the KDJ11-A? boards, the major differences
in the various KDJ11-B? boards is in their support of the
FPJ11-AA floating point processor. There is also a differ-
ence in CPU clock speed on one board. The differences are
as follows:

KDJ11-BA 18MHZ clock, does not contain an FPJ11l pro-
cessor chip and, if the etch is below REV E,
it is not upgradeable.

KDJ11-BB 18MHZ clock, etch supports the FPJ11l, but no
chip installed.
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KDJ11-BC 15MHZ clock, does not support the FPJ11 and
can not be upgraded. At the time of this
writing, this is the only quad-width board
that is available at the board level.

KDJ11-BF 18MHZ clock, with FPJ11 installed. To not
quote an anonymous DEC employee,

"One might expect the KDJ11-BF board to be
available at the board 1level around the
third quarter of 1985."

However, I will deny any knowledge of that
quotation if confronted with it.

0f possible interest to the readers is that the KDJ11-BC is
the board that is installed in a Micro PDP-11/73, which at-
tains 60% of the performance of the PDP-11/70 doing integer
operations, and in the PDP-11/84 P, which has PMI memory and
attains 90% of the performance of the PDP-11/70 doing in-
teger operations.

This article is only intended to make you aware of the vari-
ous KDJ11 boards that are in systems and does not contain
the necessary information to accomplish an upgrade of your
system. That information is available in several
micronotes, including old #114 (new uNOTE #003) and old #115
(new uNOTE #004).

Wayne E. Kesling, Sr. Engr.
Monsanto Research Corp.
Miamisburg, Ohio 45342
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Department of Radiation Therapy
University of Pennsylvania

Room 410

133 South 36th Street
Philadelphia, Pennsylvania 19104

25 July 1985
Dear IAS Enthusiast,

This is the newsletter 1I’ve been waiting for. The first edition
of the combined newsletters of all the SIGs. I feel that it a
good thing for DECUS and a good thing for DECUS members, but it
is very clear that my opinion is not universally shared. The
fact is there is no data to arrive at a canvincing decision,
there has been no experiment. Now, there will be some data. For
two years DECUS has charged money for SIG newsletters that have
been published by the SIGs individually (with some small groups).
Now, DECUS will do this, publish the "BIG ONE" as it has been
called. I would like to hear your opinion.

IAS V3.2 is still running here. It has crashed once - due to a
hardware failure of the KY-1l1 in my 11/70. The software is still
solid - as we’'ve come to expect. BUT, there are some problens,

especially with the mag tape. It is a serious burden to me an my
users. I do not get the feeling of bustling activity at fixing
it either.

Please send me (or call - 215-662-3083) with all the 1little
things that bother vyou about IAS v3.2. Lets get all the stuff
out in the open and work at getting them fixed. Good things,
too. I've had one report of DECnet troubles and the one in the

last issue about Datatrieve. How are the "layered"” products run-
ning for you? How’s your software running?

Does anyone have IAS 3.2 running on an 11/737
Hot and sticky weather has arrived in Philadelphia. Summer. May
the Autumn see all of our problems solved and let there be no

discontent this Winter.

Happy Summer,
Bob Curley



Letter from the Editor

As this may be the first time for many of you to experience the
DeVIAS Letter, I thought I would take this opportunity to tell
you a little about the IAS operating system:

IAS -- The Interactive Application System

IAS is one of the lesser known operating systems in the 16 bit
space. However, it has its roots in RSX-11D, once the mainstay
operating system on PDP-11ls. Besides the 11D real time process-
ing facilities, IAS supports multi-user and time sharing flavors.
This versatility makes IAS one of the most useful of PDP-11 oper-
ating systems.

IAS supports programming languages such as MACRO-11, FORTRAN,
BASIC, COBOL; the Files-11 and RMS file systems, utilities such
as PIP, ZAP, DMP, FLX, EDT, EDI, and many others. Although de-
emphasized in favor of other products, IAS does support all of
the Unibus PDP-11 processors and mass storage devices, including
the MSCP devices such as the RC25 and RA series disk drives.

IAS allows concurrent interactive, batch, and real-time process-
ing. Real-time processing is based entirely on priority. A
real-time IAS system provides excellent facilities for interrupt
processing in an I-0 driven application, for example.
.- Interactive processing is managed by a heuristic time-slicing al-
gorithm when real-time activities do not take precedence. Batch
processing can operate in "soak" mode, which only uses processing
cycles not utilized by real-time or interactive processing, or
the system manager can specify the percentage of time available
to batch.

The two flavors of interactive processing are multiuser and ti-
mesharing, wusually identified by their CLIs, MCR for interactive
and PDS for timesharing. Although usually not run together, the
two flavors are not mutually exclusive, as both can run at the
same time on different terminals on a system. The interactive
system is more "open"” and less protected. Users have more free-
dom, and are expected to be more knowledgeable. Consequently,
they have more privileges.

Timesharing, in contrast, is a more protected and "user friendly"”
system. User privileges are granted by a system manager, re-
sources are allocated and accounted. 1Its use is typified by a
college timesharing operation, while the multiuser flavor may be
used by an OEM product engineering department.

The IAS Special Interest Group

This is the interest group for RSX-11D and IAS. We are involved
in real time and timesharing, systems programming and applica-
tions, assembly language and high level programming and security
and tools. IAS is used in a broad spectrum of applications from
communications systems that accent the real time responsiveness
to a medical database that accents the terminal reponsiveness of
this versatile operating system. The SIG sponsors sessions at
the DECUS U.S. symposia, publishes this newsletter, anq has
close ties with the IAS engineering group within Digital.
Although IAS has suffered from corporate neglect early in this
decade, it has recently been rejuvinated with Release 3.2, with
further releases expected.

The DeVIAS Letter needs contributions in order to continue as an
effective medium for exchange of information regarding IAS. All
contributions should be either Runoff source or camera ready
copy, e.g. sharp black type on 8.5 by 11 inch paper with 1 inch
margins.

Please send all contributions to:

John Roman
McDonnell-Douglas Corporation - Dept N436
600 McDonnell Blvd.

Hazelwood, Missouri 63042
(314) 234-0984
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Klaus Centmayer

Techn. University Muenchen
Inst. f. Datenverarbeitung
Franz-Josef-Str. 38

D 8000 Muenchen 40

John Roman
McDonnell Douglas Corp. — Dept.N436
600 McDonnell Blvd.
Hazelwood, Missouri 63042
usa
Munic, 11-Jul-85

Dear John,

In April I have send You a copy of my letter concerning my first

impressions about the new IAS V3.2, which I sent to the european

IAS-users. In the meantime only a few of the problems have been

solved, but further errors have appeared. Enclosed you find some

further SPR”s.

Concerning the mentioned problems, here the SPR-responses:

PIP with MT : will be corrected in Update B ( is not available !).

SPR2 : this is a problem of TKB , solution see SW dispatch APR-85
no. 5.3.1.1.

PRE MT-MT copy : no answer up to now, the patch (5.1.17 APR-82)

produces checksum error, but works.
My problems with EDT (V3) and the TT-handler , they cannot reproduce
them.

Kermit does still not work, because of the missing RMS V2.

I have problems with the DECUS C-compiler (11-SP-18), perhaps

somebody uses this software with IAS and can help me.

Sincerely,

K. enAortger

Attachments

-ﬂnan SOFTWARE FIELD NO.: CORPORATE SPR NO.¢
Bﬂ@ PERFORMANCE | I l 990883
REPORT

TO SET UP FOR PROPER ALIGNMENT,START AT MARK BELOW, FAGE OF
OPERATING SYSTEM VERSION SYSTEM PROGRAM OR DOCUMENT TITLE | VERSION OR DOCUMENT PART NO. DATE
[ 1as 3.2 EDT v03.15 |10-JUL-85
DEC OFFICE AND CONTACT PERSON Ioo YOU HAVE SOURCES?
narz: K. Centmayer | Munich ves N
FIRM: REPORT TYPE/PRIORITY
Inst. f. Datenverarbeitung ') HEAVY SYSTEM IMPACT
. ; PROBLEM/ERROR | |mooemaTte system impact
Technische Universit&t Miinchen :
ADDRESS: TED ENHA v 3| |minomsvsTEMIMPACT
Franz-Josef-Str.38, 8000 Miinchen 40 OoTHER o) NO SIGNIFICANTIMPACT
CUST. NO.: s| |oocumenTarTion/suGGEsTION
SUBMITTED BY: PHONE: B
K.Centmayer 089-349451 CAN THE PROBLEM BE REPRODUCED AT WILL? v:sB nuEL
ATTACHMENTS
COULD THIS SPR HAVE BEEN PREVENTED BY
MAG TAPE D FLOFPY OISk L"""GD D!CT"‘D BETTER OR MORE DOCUMENTATION? "“D "°D
PLEASE EXPLAIN IN PROVIDED SPACE BELOW.
OTHER:
CTPU TYPE Js:m.a. NG, lu:uoav SIZE | DISTRIBUTION MEDIUM Isvsn:u BEVICE DO NOT PUSLISH
11745 820 124Kk MT Q RP Q3 D

Subject: SPR Number 11-75725
Additional information

Problem:

EDT includes sporadic CR LF.

In screen Mode sporadic CR LF characters are included on the screen.

The edited file is o.k., these characters appear only on the terminal.

Solution:

The problem is in the generation of the TT-handler, EDT V3 needs
Escape-sequence-support (EDT V2 did not).

The TT-handler must be generated with E$$SEQ non-zero.

With E$$SEQ = 4 only VT100 works , VT52 does not work at all,
probabely for VI52 E$$SEQ = 3 is correct.

Please provide necessary documentation.

ALL S DNS BECOME THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION.
SHORT NAME MNT. CAT. MNT. GRP. XFER GRP. LS PRB. TYPE
DATE RECEIVED (MAIL) DATE TO MAINTAINER XFER DATE LOGGED ON
DATE RECEIVED (ASG) DATE RECEIVED FROM MAINTAINER |DATE ANSWERED LOGGED OFF
EN-01044-07-REVI (35C)
IASS5

ADMINISTRATIVE SERVICFS GROIIP SWS




IAS 3.2 EDT V2.0

EDT is terminated with memory protect violation.

The following comand sequence:

Bset search exact

find “any string”

terminates EDT with “memory protect violation and with pending 1/0 request”

at PC 61412,

Note: This is EDT V2.0 (from IAS V3.l) new linked in IAS V3.2.

This version of EDT is used because of errors in V3.015 (see SPR).

SPR IAS V3.2 No. 9:

IAS 3.2 DEM v3.201

DEM does not start with actual memory display

DEM starts with wrong default values (Base = 64K , size = 320K) and
not with the actual memory size (EXTEND ALL) as the old version did.

Please provide information to change theese default values.
Please provide information about the displayed system “Uptime~,

this time starts not with zero but with the time, when the last SAVE

was done.

1AS6
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IAS 3.2 FLX 16.03

FLX does not initialize DY:

The new Version of FLX can not initialize a RT-11 format Flexible disk.
The command DY:/RT/ZE produces the error message:
FLX - Invalid device

Reading or writing on a initialized DY: (RT 11 format) is possible.

Temporary solution:

Using FLX (ML1l) from IAS V3.1 for initializing.

SPR IAS V3.2 No. 7:

IAS 3.2 RMS v2

The distributed RMS is not Version 2.

The RMS - kit in IAS V3.2 consists only of old versions.
The files RMSMAC.MLB and RMSLIB.OLB (last insert 18-MAY-79 or 20-JUN-79)
are identical with older versions and really not RMS-11 V2.0 as announced

for IAS V3.2 (Software Dispatch Mar 1984).

There should be new macros, they are necessary for existing programs (Kermit).

30-MAY-85

10-JUN-85




MORE V3.2 NOTES
Bob Curley

The following are notes, observations, rumors and SPRs related to
V3.2 of IAS.

1. Bob Schuldt says that Mert Crockett found that IE.TMO now has
a value of -95. It used to be -80. in V3.1 of IAS. This is a
great example of what can happen to you bit twiddlers who hard
code constants into your perfect code.

2. IE.TMM is not present in V3.2. DBMS-11 uses it and it comes
up missing when we built it under V3.2. On V3.1 it has the value
-71. and meant: "too many outstanding messages"!

3. The /WIDTH:n switch of the PDS DIR command does not work for
widths other than 80.

4. After mounting a tape 5 to 8 times, the MOUNT command fails
on any attempt to mount further tapes. For example:

PDS> MOUNT/FOR/DENS:1600 MMO: POKEY
MOUNT -- Device not ready
Volume not mounted

The tape is, in fact, loaded and ready. This happens more pred-
ictably when you log out with a tape mounted.

5. The /FILE_PROTECTION switch for the PDS MOUNT command fails
to work when mounting a tape. "Syntax Error"” is printed and the
tape is not mounted.

6. SORT-11 does not properly sort variable 1length records.
Records which are short have one character from the longer re-
cords appended to them.

7. We have a DEC WS211 Word Processing System connected to three
lines on a DH on an IAS system. The WPS system uses "CX mode" to
converse with the IAS machine. The users who use the IAS pro-
grams via CX mode on a WPS terminal frequently logoff IAS and be-
fore IAS sends its LOGOUT message, the users type "r" to exit CX
mode on the WPS system. The WPS system, with no place to send
the logoff message from IAS, sends IAS an XOFF. IAS does not
finish the logout. PDS appears locked that way until a reboot is
done or until someone else selects CX and the same HOST 1line on
the WPS system. Immediately they get the waiting logout message.

8. When I format an RKOS5 it takes 7 minutes and 19 seconds be-
fore the verification pass starts. I used to key in a short pro-
gram that did it in 26 seconds. Using that arithmetic (i.e.

that it takes IAS 15 times longer than optimal to format an RKO05)
it might be possible to format an RA8l in amazing time.

9. The MOU command fails with the error:
MOUNT -- Parity error on device

when mounting a tape using the command
MCR>MOU/DENS=1600/FOR MMO:X

10. Under timesharing, the PDS command
MOUNT/PROT: (W:RWED) MMO: GUMBY

fails with
SEGMENT FAULT

11. Under timesharing, the PDS command TYPE abouts with a SEG-
MENT FAULT when TYPing a file containing records longer than 512
bytes.

12. PDS> SET PROT 200*.DIR (GR:RWED)

gets me

2004.dir - illegal file specification
when

PDS MCR PIP [0,012004%.DIR/PR/GR:RWED
works!

13. FORTRAN 77 (V4.1) - the SECNDS function does not accurately
span midnight.

14. We can not copy files from tape to disk when the tape is
mounted with read access.

15. It is now possible to say SET SCI from any PDS terminal and
achieve most of the functionality of the console terminal.
However, the HELP command does not recognise that the terminal
prompt is now SCI.

16. Under PDS
MOUNT/FOR MMO:X

gets

MMO: - Illegal Device
and

MOUNT/FOR MMO: X
works.

17. The Update B kit includes 10 binders in what appears to be
"official orange.” The Edit Utilities binder can not contain the
material which includes the new EDT manual. In addition, the
V3.2 distribution kit includes binder spine inserts for 11 manu-
als. Thus, the current set requires 12 binders, not the 10 sent
out.



18. The PDS COPY command fails to copy files to tape. Or, for
that matter, read files from tape.

19. Again, my overall impression is that V3.2 is a good product
with some quality control problems and one bad problem - the mag-
tape manipulation. We’ve had one crash, the KY-11 on the 11/70
failed. It stays up and keeps running.
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Borger’'s browsings - Notes on IAS Version 3.2

It’s been a fun time, but I finally have version 3.2 up with all

the

patches we have done at Reese, plus a few additional changes.

For your enjoyment, education, or guide I will list the major prob-
lems we encountered trying to get the system up.

1.

First thing that happened was after trying to do a 2 RK system,
(does anyone out there still have them?) we overflowed RK1.
Also tape ran off end of reel. Had to boot MT a second time.
These are known problems, but they are hard to remember when
you do major system gen’'s 4 years apart.

First attempt at SYSGEN phase 1 terminated with a
SN1 -- AFATAL*-Open failure on file SY0:011,173IAS.SAV.

Problem was not enough contiguous blocks on disk. Had to
change size of save system in phase 1 command file from 96K to
60K to make IAS.SAV file smaller. After this change, phase 1
and 2 went ok.

Now had operating system on RK, tried to use BRU from existing
3.1 system to copy all files from distribution mag-tape to new
version 3.2 RMO03 system disk. BOO HISS, they don’t tell you,
but version 3.2 has new version of BRU and this is the only one
that reads the distribution tape correctly. At least the new
BRU can handle all variations of BRU tapes. They could have
told us that we had to use new BRU.

After this, we tried to gen a new system on a large disk. (In
our case 2 winnies configured as 4 RM03’s.) Since DRO was our
running system disk, I was trying to do sysgen to DR3:. Tried

everything, but could not get sysgen phase 2 to come up. After
much head scratching, crash dumping, etc. we finally figured
out that we had to specify "SY=DR3" in phase 1. Although it
has been years since I did it, I looked back at my records, and
version 3.1 of IAS was smart enough to redirect SY to the cor-
rect unit number in the boot block when you did a "BOO
DRn:/WB". (At least our command files with SY redirected to
DKO worked.) SAV is smart enough to look at the boot block of
the disk and redirect SY: to the correct disk while he is run-
ning. Evidently BOO is the one that forgot.

Once we got a single TT handler going on our big disks, we then
rebuilt the multiple teletype handler. Suprise, release notes
say that autoload vector PSECT is now generated with read-only
characteristics, and may prevent some tasks from building due
to "NOT ENOUGH APR’'S TO MAP TASK" error. They didn’t tell wus
that TT handlers would bomb, and that their solution, (using
the /RW switch on the task image name,) doesn’t work well for
poor TT. Our final solution was to edit ESQTBL.MAC to change
.PSECT ESQSTT from RO to RW, thus reducing the size of the RO
IAS-11




part of TT to back under 4K. It turned out to be a real ba-
lancing act to keep the RO portion of the root segment under 4K
and at the same time keep the RW root segment plus segment IDLE
totalling out at under 4K.

Finally got TT rebuilt, but some people will not like the fact
that system will support fewer terminals, (due to added code to
support new bells and whistles.) System generation phase 2
came up and TT terminated immediately with the message:

TT.... **FATALA# ILLEGAL DCl11 SPEED TYPE -- interface 1

Unfortunately system generation phase 2 only checked to see
that TT started up. Phase 2 went gleefully on installing tasks
in the new system. Once we tried to boot our initial single TT
handler system on that disk we found it was unusable due to all
those tasks, (including the system disk handler,) not being
properly re-installed. After much crash dumping, task examina-
tion, etc. finally found the offending piece of code in
INIRTN.MAC. The line:

SIINDC: CMPB I.LHUB,#7 ; SPEED RANGE LEGAL?

was trying to use I.LHUB as in index into the interface table
for the DCll interface currently being initialized, but the
programmer left out the (R5). After changing the line to read:

SIINDC: CMPB I.LHUB(RS),#7 ; SPEED RANGE LEGAL?

things worked much better. Interestingly enough, that bad code
worked fine for many years. What code was really comparing to
7 was upper byte of N.OVPT in low memory pointers, (the Over-
lay Run Time system work area pointer.)

As an aside, we discovered an interesting bug in TKB concerning
overlays and using ZAP to examine and/or patch task images.
The problem is that task builder prints out the starting block
of each segment of an overlaid task:

Disk blk limits: ssssss eeeeee oooocoo dddddd.

If you wish to patch an overlaid task you evoke ZAP with the
/LE switch to get a listing of the starting block offsets for
the various segments and they match the same data from the task
map.

The problem occurs when trying to examine or change a Read-Only
memory resident overlay and is caused by the fact that all
other overlays start on even block boundaries, (cause handlers
can only start reading at the start of a block,) but the first
RO memory resident overlays starts at the next 200 byte bounda-
ry after the end of the tasks pure root, with subsequent RO
memory resident overlays starting at the next 200 byte bounda-
ry. The end result is that the disk blk limits line is totally
wrong for a memory resident overlay, (and ZAP is wrong with his
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list.) The only way to figure out the correct address is to:

1. Evoke ZAP once using the "/LE" switch to 1list task seg-
ments. You will get the standard segment list which looks
something like this:

3: 000000-003437 (tasks read-write root)

(other
. overlays)
46: 040000-055043 (tasks read-only resident overlay)
30: 060000-075277 (tasks read-only root)

2. Take the size of the read-only root, (75277-60000+1 or
15300,) round it wup to the nearest 200 byte boundary,
(15400,) and convert this to a block and byte offset,
(block 15, byte 400.) Add this to the starting block of
the task’s read-only root, (30,) to produce the actual
starting location of the task’s read-only resident overlay,
(block 45, byte 400.)

3. Re-enter ZAP in absolute mode and set your offset to the
start of the read-only resident overlay via the command
"45:400;1R" You are now offset properly to the start of the
first read-only overlay.

4. If multiple read-only overlays are present, subsequent cal-
culations similar to the one done to calculate the offset
due to the task’s pure read-only root must be done.

Finally had a working system, started to use version 3.1 com-
mand startup files, found out that any TER commands to change
terminal characteristics tended to bomb TT handlers in mysteri-
ous ways. Very confusing, bombs would not always be repeat-
able, changing order of 2 lines in command file, doing multiple
characteristic changes, all kind of things would cause TT
handler to lock up. Finally found out that this one was our
fault, (or at least partially.) Long ago we had defined anoth-
er couple of terminal characteristics, UCO thru UC9, which we
used for our own use. Problem was that DEC added some more
characteristics and with our additions the size of a single
terminals characteristics area grew from 14 to 16 octal bytes.
TT routine SAVDF tries to save current characteristics, saving
them two to each internal TT node. With 16 bytes +2 for the
Terminal Table Address for each saved characteristics area,
plus 2 bytes for the first node word which was a link to the
next node, size was 42 bytes, two larger than size of TT inter-
nal nodes. Solution was to drop off a couple of the UCn char-
acteristics which we never used, which got us down to a 1l4byte
characteristics area. If you add characteristics, check the
global T.CSZW. If its 14 you are ok, if it is 16 you have to
change the size of TT internal nodes to be a minimum of
24T.CSZW+2, (in NODES.MAC.)
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9. Finally had a system going, went to install one of our favorite
system patches that 1lets non full-blown timesharing systems
have a default device, discovered ..FDEV module no longer in
SCOMM. Surprise, many SCOMM routines now in SCMSBS routine in
exec proper, with only entry points in SCOMM itself. To make
room for this and other changes, the Exec now has three resi-
dent overlays rather than two, new exec overlay has QIO rou-
tines and crash module, routines moved from SCOMM to EXEC

include node handling,  event 1logging routines 10 reguest
queueing, page descriptor swapping,  along with FSTD, REDT,

FDEV, GIAS, PIAS, GIAB, PIAB, and MUFL. Had to rewrite our
code that overwrote code in SCOMM to overwrite code in Exec
instead, things became harder.

That’'s about it. System seems to be working ok now. I will close
with a listing of a couple of simple Reese basic programs that made
my life easier these last few weeks.

The first just produces listings of .STB files, its operation 1is
self evident from looking at the code. The second is quite useful
in determining which of the tasks on a disk need of being re-built
for version 3.2 because they reference a library or because they
are privileged. To use this program you must:

1. Do a PIP TASK.DIR=[#,*3* . TSK;*/LI

2. Edit TASK.DIR with TECO to change it from imbedded carriage
control to implied carriage control.
MCR>TEC TASK.DIR
*EX$S
3. Execute the enclosed Reese Basic Program which checks the task
header for any task in TASK.DIR created before the date of the
files on version 3.2 release, and reports any task needing re-
building.

Hope things go up easier for you.
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100
110
120
121
125
130
140
145
150
160
170
180
200
210
220
230
299
300
310
315
318
320
330
340
350
360
370
390
400
500
510

{ PROGRAM TO FIND PRIVILEGED TASKS
DIM NA$L203V,UI$L9IV,INSC801V,DT$C9]
DIM #4,DD%(1,256)

B7%=128

LOAD "LB:[C1,202]ANDOR"

OPEN #3, "TASKS.DIR/RO"

IF END #3 THEN 500
XD=DCEN("10-JAN-85")

INPUT LINE #3 IN$

IF POS(INs,"L")< 1 THEN 200

PRINT INS

UI$=SEG$(IN$,POS(INg,"[") ,POS(INs,"1"))
IF POS(IN$,";")>1 THEN 220

GOTO 150
NA$=SEG$(IN$,1,POS(INS,";")-1) : DT$=SBS$(IN$,32,9)
IF DCEN(DT$) >= XD THEN 150

ON ERROR GOTO 390

OPEN #4,UIs$+NAs+"/BL/RO"

B%=DD%(0,4)

CALL "AND"(B%,B7%,C%)

IF C%<(1 THEN 330

PRINT " ",NAs;" FLAG WORD = ";OCT$(B%)
L1%=DD%(0,13) : L2%=DD%(0,14)

IF L1%=0 THEN 360

PRINT " ",NAs$;" LIBRARY = ";R5A$(L1%);R5A$(L2%)
CLOSE 4

GOTO 150

PRINT " ";UI$;NAs;" IS GONE"

GOTO 150

CLOSE

EXIT
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10
20

! PROGRAM TO LIST CONTENTS OF AN STB FILE
DIM A$[1221V,TY$C141(8) ,NASL151V,XXs[6IV

25 TY$(1)="MODULE NAME"
30 TY$(2)="C-SECT NAME"

40

TY$(3)="SYMBOL NAME"

50 TY$(4)="TRANSFER ADDR."
60 TY$(5)="GLOBAL SYMBOL"
70 TY$(6)="P-SECT NAME"

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
305
310
315
320
330
350
355
360
365
370
380
400
410
420
430
440
450
460
470
480
100

TY$(7)="VERSION ID"
TY$(8)="MAPPED ARRAY"

INPUT "NAME (ONLY) OF STB FILE ";NAS$
OPEN #3, NA$+".STB/RO/LN:122"

OPEN #4, NAs+".DOC/WR/LN:132"

PRINT #4 : PRINT #4

PRINT #4, " ","LISTING OF ";NAs$;".STB",DAT$(),TIMS$()

PRINT #4

PRINT #4, " ","NAME"," VALUE"," TYPE"," FLAGS"

PRINT #4, " ","------ PR PR ikt R "
PRINT #4

NL=0

INPUT LINE #3,A$

IF LEN(A$)<10 THEN 1000 : ! QUIT IF END OF GSD
LC=(LEN(As)-2)/8

FOR I=1 TO LC

X1=ASC(SBS$ (A%, (I#8-5),1)) : IF X1<0 THEN LET X1=X1+256
X2=ASC(SBS$(AS, (I48-4),1))

X3=ASC(SBS$ (A%, (Ix8-3),1)) : IF X3¢0 THEN LET X3=X3+256
X4=ASC(SBS$(AS, (Ix8-2),1))

PRINT #4, " ",R5A$(X1+256*X2);R5A$(X3+2564X4),
X1=ASC(SBS$(As, (I48+1),1)) : IF X1<0 THEN LET X1=X1+256
X2=ASC(SBS$(AS, (I48+2),1))

XX$=0CT$ (X1+2564X2) : XL=LEN(XX$)

IF XL=6 THEN PRINT #4, " ";XX$,

IF XL<6 THEN PRINT #4, " ";STRINGs$("0",6-XL);XX$,
TY=ASC(SBS$ (A%, (I%x8),1)) : IF TY<O THEN LET TY=TY+256
FL=ASC(SBS$(A$,(Ix8-1),1)) : IF FL<O THEN LET FL=FL+256
PRINT #4, TYS(TY+1);" ";

XX$=0CT$(FL) : XL=LEN(XX$

IF XL=3 THEN PRINT #4, " ";XX$

IF XL<3 THEN PRINT #4, " ";STRING$("0",63-XL);XX$

NL=NL+1

IF NL<55 THEN 470

PRINT #4, CHR$(12) : PRINT #4 : PRINT #4

PRINT #4, " ","LISTING OF ";NAS$;".STB",DATs(),TIMS()
PRINT #4

PRINT #4, " ","NAME","VALUE",6" TYPE"," FLAGS"

PRINT #4, " ","--—==~- L R R Wen o

PRINT #4
NL=0
NEXT I
GOTO 200
0 EXIT
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Borger's browsings - Disassemblers

As has happened on each previous release of IAS, I am now busy updat-
ing all of the patches we made to IAS to match version 3.2. We have
tailored some parts of the system for our use, and every new release
we find we have to re-do some of the changes we made to IAS. And

when we have to do that, we have to deal with the very real problem
of not having sources.

Although we have a source license, and version 3.1 sources on fiche,
one has to re-enter the source code from the fiche. For version 3.2
I found out that source will only be distributed on machine readable
media, and fiche will not be available. So how does one go about
finding out why your system is crashing in the middle of exec routine
XXXXXX, or how do you modify MCR for your own special use? You use
the magic tool of the IAS code cracker, the disassembler.

Already I hear someone out there saying, "What's a disassembler?".
So let me explain. A disassembler is a program that takes DEC object
files and converts them back to macro source or 1listing files.
Although I have heard terms such as "weird" applied to disassemblers,
(or programmers who use them,) once you get over the basic idea of
working backwards, its just another program. Since DEC does pass out
object modules for almost everything, one can get pseudo-source code,
(minus all comments,) for any part of the system. Although the loss
of comments may seem like a problem it really is not. IAS code,
(especially Exec or DCL routines,) are so filled with Global symbols
that the code is almost self documenting. A sample run follows:

MCR>orc ti:=mp60
; MP60 OBJECT TO MACRO CONVERSION VO01.1 17-JUN-85 17:20

.TITLE MP60

.IDENT /V03.0 /

.PSECT ZZPRTY,I,LCL,RW,CON

.ENABL LSB

PAR6O: :
BIS #3,CR.70
TST PER.70
BPL 243
BIT #PRI7,2(SP)
BNE 2443

248: BIC #PR16,PS.EXP
MOV R1,-(SP)
MOV R2,-(SP)
MoV R3,-(5SP)
MoV R4,-(SP)
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JSR PC, .ERPN
MoV R4,R1
MoV (SP)+,R4
BCS 1443
MoV 6(SP) ,R2
MOV 10(SP),R3
JSR PC, .MPNOD
MOV #600,4(R1)
MOV #PARRGO,R2
1026: CLN
TST (R2)
BR 1128
JIMP (R4)
112$:  BMI 1308
ADD #2,R2
CMP R2,#172140
BNE 1028
BR 1408
1308: MOV R2,36(R1)
MOV (R2),40(R1)
140s:  JSR PC, .ERLNK
1445: MOV PER.70,R1
BPL 202%
MOV (SP)+,R3
MOV (SP)+,R2
MOV (SP)+,R1
MOV #SC.PAR, - (SP)
CLR PER. 70
BIC #3,CR.70
JMP SSTCOM
202¢:  INC .CACER+2
cMP .CACHE, . CACER+2
BHI 2243
BIS #14,CR.70
2243: MOV (SP)+,R3
MOV (SP)+,R2
MOV (SP)+,R1
BIC #3,CR.70
JMP EXINTX
2448: JMP .MPCRS
RTS PC
.DSABL LSB
.END

The above sample was picked because it was a very clean example of

disassembler working at its best. Disassemblers do well with code
and with data areas set up with .WORD and .BLKW type directives.
They do not do as well with things like ASCII messages, Directive

parameter blocks, etc. As an example, the following macro source:

.ASCIZ /This is a test./
.EVEN
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When assembled and then disassembled, comes out as.

BIC -(R1),(R4)+
BIS (R5),(R1)
BIC -(R4),-(R0)
CMP R1,(R3)+
CMP R1,R1

BIC (RS)+,(R4)+
BIS (R1)+,(R3)+
.HWORD 56

Although the above code will re-assemble into a series of bytes that
contain the same ascii message, it does not really help one to under-
stand the operation of the code. The different disassemblers avail-
able have various capabilities to deal with or display ascii or rad50
data as opposed to actual code. Once you have gotten used to disas-
sembly code, you will learn to spot ascii and rad50 data, FDB’'s, etc.
rather quickly.

It is often also interesting to see some of the tricks DEC uses and
some of the strange and wonderful macro routines. PDX in particular
tends to strain disassemblers to their utmost, and they will still
blow up on some modules. I still think the best one was a quick DEC
method for setting two condition codes ith one operation. As a
learning programmer I would have done the following:

SEC ;Set carry bit
SEV ;Set overflow bit

but DEC did it in one instruction:
SEC!SEV ;I didn’t know you could do that!!!

Any deep discussion of disassemblers is beyond the scope of an arti-
cle, all I want to do is to get you interested in using disassem-
blers. There are 3 different disassemblers floating around on sig
tapes or from DECUS, and they each have their strengths and
weaknesses. I use them all and each has cases where it does the best
job. A discussion of the relative merits of each follows.

DISOBJ

This was the first disassembler, written by Larry Simpson when he was
with our institution in the early 70’s. As an early version from
which others perhaps learned, it had a couple of serious 1limitations
but some good points.

1. DISOBJ produced an output which looked like a macro listing file.
The octal code or data was presented as one to three words fol-
lowed by the dis-assembled code. Ascii and radS50 conversions
were 1listed in the comment field. This output format I still
find best in cases where you are trying to figure out just what
is happening when the program tries to decode a directive parame-
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ter block or ascii text.

2. DISOBJ is a one pass disassembler. It does not have the ability
to automatically create local or global labels. You have to go
thru the source and edit them in.

3. DISOBJ could extract a module from and object file and disassem-

ble it __on the fly, without having to extract the module first
using LBR.

4, DISOBJ output must be edited to take out the first four columns,
(address and 1 to 3 words of instruction,) to be used as source
for Macro.

5. DISOBJ tends to terminate abruptly in cases where it has trouble
figuring out what is wrong.

6. DISOBJ is very primitive in its error reporting, only issuing an
error number.

ORCAM

ORCAM, (macro spelled backwards,) appeared from D J Dunstan in the
late 70’s. ORCAM had a couple of strong points.

1. ORCAM generated direct macro source code.

2. ORCAM was a three pass program. As a result it handled complex
relocation code, etc much better, and was able to put labels in
the generated source code, making the programmer’s life much ea-
sier.

3. ORCAM knew the difference between DATA and CODE psect declara-

tions. If one had code coded well, ORCAM would start
disassembling object into .BYTE and .WORD rather than instruc-
tions.

4. If one examined a first pass and decided that a certain area was
really data instead of code, (or vice versa,) you could over-ride
ORCAM’'s disassembly mode.

5. ORCAM can not extract modules from object libraries.

6. ORCAM was a real improvement, its main 1limitation was that at
times one would have liked to see .the actual octal numbers to try
to decode ascii or rad-50 data.

7. ORCAM also tends to crash trying to disassemble things 1like mo-
dules from PDX.

DOB
This disassembler is the latest one I know of. It was written by Tom
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Getzinger of Hughes Aircraft, with some minor changes by Harry Her-
man. It has the following features:

1. It seems to correctly handle any of the object module formats
that the previous two disassemblers blew up on.

2. It has a good system for identifying local symbols across .PSECT
boundaries.

3. It has a /LB switch to automatically extract the object from a
library file.

4. It has three switches, (/-FP, /-FI and /-EI) to turn off the di-
sassembly of FPP, FIS and EIS instruction, and creating .WORD
nnnnnn output.

5. It has two switches (/RA and /AS) which cause output to contain
Rad50 and/or Ascii dumps of the code in the comment field.

6. DOB does not (nor can it) tell the difference between DATA and
CODE PSECTS.

There may be more than these floating around, I don’‘t know. They all
have their good and bad points, I have at times found cases where
only one of the three did what I wanted, (gave me the information
about what was happening and did not blow up half way thru the disas-
sembly.) If you really want to start playing with disassemblers,
(you have to like solving puzzles and probably loved Adventure if you
do,) here is where to get the latest (as far as I know,) versions of
the programs

Michael Reese DISOBJ £300,23]3 Spring Bl reese version
[371,23] Spring 81 enhanced version

ORCAM [£312,315] Fall 83 (also DECUS)

Hughes DOB £351,301 Fall 83
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CHAPTER 1

Introduction

This document is organized into the following parts:
1. How to define and use macros (hack techniques).
2. Hacks that work.
3. Hacks and other things that don’'t work (pitfalls).
4. Processor difference list.
5. DefInd macro definitions.

The information contained in this document has been gathered
from many sources. Among the sources are the components of
RT-11 V5, KED, a previous internal list of hacks from Joe
Worrall (another Software Engineer in our group), and the
fertile (fevered?) imagination of the author. No references
are made to the sources for each item for several reasons,
1) to protect the innocent, 2) to protect the guilty, and 3)
to be fair since the origin of many of these is hidden in
the dim dark past.
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CHAPTER 2

Using and defining macros

Macros are a sort of shorthand. They are used to make

assembly
bility and maintainability. They can perform these
functions in several ways:

1.

2.

language programming simpler and to improve reada-

By providing a single "command" that will generate
multiple commands. (e.g. AND)

By providing alternative mnemonics for operations
which are more descriptive of the programmer’s
intent than the "raw" assembly language mnemonics.
(e.g. BON)

By providing additional checking, over and above
the checking done by the assembler normally, for a
program. (e.g. .ASSUME)

By providing an "interface-point" which allows the
interface between separate modules to change. The
"unchanged" module is then changed by simply rede-
fining the macro and reassemblying, rather than
searching for all the interface references and mod-
ifying them manually. (e.g. .DrDef)

By providing for the "one-time" coding and
debugging of a complex or obscure function, which
then may be invoked several time. (e.g. DfSubr)

Retrofitting a module to a processor that lacks an
assumed instruction. (e.g. SO0B)
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The following macro defines an "“AND" instruction since
the bit operations on the PDPll are COM which is "NOT", BIS
which is "OR", and BIC which is not "AND" (it is CNOT <src>1]
AND <dst>). Most PDPll processors also implement XOR which
is "EXCLUSIVE OR”.

.Macro And Src,Dst
Mov Src,-(SP)
Com @SP
Bic (SP)+,Dst
.EndM

If you were working with lots of 1logic problems you
might want to define the following macros, simply for better
mnemonics:

.Macro Or Src,Dst
Bis Src,Dst
.EndM
.Macro Not Dst
Com Dst
.EndM

AndB, OrB and NotB could also be defined just by appending
"B"s in the proper places:

.Macro AndB Src,Dst
MovB Src,-(SP)
Com @sp ; note word operation
BicB (SP)+,Dst

.EndM

.Macro OrB Src,Dst
BisB Src,Dst

.EndM

.Macro NotB Dst
ComB Dst
.EndM
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Macros can be used to define “better" mnemonics for
some of the branch instructions. The branch instructions
that are used to alter control after testing a flag with
BIT(B), or TST(B) since BNE means "on" and BEQ means "off".
The following macros define BON and BOFF to make this clear-
er:

.Macro Bon Dst
Bne Dst
.EndM

.Macro Boff Dst
Beq Dst
.EndM

These are used in the following manner:

Tst Flag
Bon FlagOn
Bit #Image,Flags

Boff NoImag

This is the .ASSUME macro which is wused to “test"
assumptions at assembly time. The macro is defined as fol-
lows:

.Macro .Assume A,Rel,C,Message
.If Rel <A>-<C>

IfF

.If B (Message)>

.Error;"A Rel C" is not true;
JIfF

.Error Message

.EndC

.EndC

.EndM
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This macro can be used to test many assumptions such as:

Mov #A,RO
Mov #Valuel, (RO
Mov #Value2, (RO

TstB  FlagS

Bmi YesX
A: .BlkW 1
B: .BlkW 1
FlagS: .BlkB 1
FlagX =: 200

The following macro definition allows
marked by the use of several special characters and words of
storage to be generated containing the address of the

bol.

)+

)+

"string"” may be specified as:

Symbol -- Type "0"
&Symbol -- Type "1"
{Symbol -- Type "2"
+Symbol -- Type "3"
-Symbol -- Type "4"
*Symbol -- Type "5"
#Symbol -- Type "6"
@Symbol -- Type “7"

; point to list

; set Valuel in A

.Assume A+2 EQ B

; set Value2 in B

.Assume FlagX EQ 200
is flagX set

;
;

yes

to generate:

.Word
.Word
.HWord
.Word
.Word
.HWord
.Word
.Word

0,Symbol
1,Symbol
2,Symbol
3,Symbol
4 ,Symbol
5,Symbol
6,Symbol
7,Symbol

symbols
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.Macro Foo string
..... 1=0
..... 2=0
.IRpC x,{string>
If EQ ... 1
I1f EQ  ..... I %-"&> ... 2=1
JIIf EQ  ..... ¢ x="4> ..., 2=2
11f EQ  ..... LI %x=-"+> ..., 2=3
I1f EQ @ ..... LI/ x-"=> ..... 2=4
I1f EQ  ..... Ti( x=-"*> ..... 2=5
IIf EQ  ..... 0/ X-"#> ..., 2=6
JIIf EQ  ..... ¢ x-"@ ..... 2=6
EndC
..... ... 141
EndR
.Word ..... 2 ; code for type
IIf EQ  ..... 2 .Word String
JIIf EQ  ..... 2-1 .Word -1’String
IIf EQ  ..... 2-2 .Word 0’String
IIf EQ  ..... 2-3 .Hord 0’'String
II1f EQ  ..... 2-4 .Word -’String
IIf EQ cee..2-5 .Word 1'String
If EQ  ..... 2-6
L=o-2
Tst . String
.Word ..... 2
cT.o42
.EndC
If EQ  ..... 2-7
.=.-2
Tst String
.=.-4
.HWord ceeee2
.=.42
.EndC
.EndM
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The following macro scans a string for "*" and counts
the number of characters in front of the "*", generating a
byte containing that count, followed by an asciz string of
all the non-"A" characters in the string. If there is no

“4" in the string, a "*"
character in the string.

is

"string"” may be specified as:

ABAC

DEF

*GHI

.Macro Abbrev String

.NChr ..... 2,<{String>

..... 1=.

=.41

..... 3=0

. IrpC x,<{String>

JIIf EQ Xk L. 2=.
CIIf NE 'xX-"'k .Byte
..... 3=.....341

EndR

Byte 000

P 1

Byte ceese2

Sea.. 3

assumed following the last

to generate:

.Byte 2
.Asciz "ABC"

.Byte 3
.Asciz "DEF"

.Byte 0
.Asciz "GHI"

The following macro definition generates two calls to

different entry points of

a

subroutine depending on the

addressing mode of the "parm” argument.

"parm" may be specified as:
(blank>
RO

#F0O

F00

to generate:
Call SubrRO

Call SubrRO

Call Subrln
.Word Foo

Mov Foo,R0O
Call SubrRO

WILLIAMS’S HACK BOOK
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.Macro Subr Parm
..... 1=0
JIIf NB (Parm> .NType ..... 1,Parm
JIf NE ... 1
LIf NE ..... 1-2027
Mov Parm,RO
Call SubrRO
IfF
=.42
Tst Parm
=.-6
Call SubrlIn
L=.+2
.EndC
.IfF
Call SubrRO
.EndC
.EndM

The two entry points could look like this:

SubrIn: ; inline parm

Mov @(SP) ,RO ; load into RO

Add #2,@SP ; skip word on return
SubrRO:

Return

Macro definitions can be used to define new macros.
For instance the following macro defines new macros with
various names, each like the "Subr" macro above in function:

.Macro DfSubr Subr
.NChr veee.1,8ubr

LIIf GT ..... 1-4. .Error ..... 1;name too long;
.Macro Subr Parm
..... 1=0
LIIf NB (Parm> .NType ..... 1,Parm
JIf NE = ..... 1
JIf NE  ..... 1-%027
Mov Parm,RO
Call Subr ‘RO
.IfF
=.42
Tst Parm
=.-6
Call Subr’In
L=0+2
.EndC
.IfF
Call Subr ‘RO
.EndC
.EndM
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.EndM

Invoking DfSubr with the following:

DfSubr Read
DfSubr Writ
DfSubr Sort

would define macros called:

Read
Writ
Sort

which would accept 1 Parm and act the same way as the Subr
macro defined above.

Another use for macros is to provide system indepen-
dence. For example if you had a program (KED) which ran on
RT-11 and you wished to move it to another operating system
(say RSX-11M) you might find the following "“meta" macros
useful in converting RT-11 specific EMT requests to
subroutine calls.

.Macro DefInd SysCall,Parms
.MCall .’SysCall

.Macro §’SysCall Parms
.’SysCall Parms
=.-2
Call $’'SysCall
.EndM
.EndM

For instance you can define a call to $PRINT which uses the
same parameter passing scheme as .PRINT using the following:

DefInd Print Addr

which will generate the following:

.MCall .Print
.Macro $Print Addr
.Print Addr
.=.-2
Call $Print
.EndM
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The $PRINT macro can then be used just 1like the .PRINT
macro.

SPRINT #F00
Mov #BAR,RO
$PRINT

The way that this works is that the .PRINT macro generates:

Mov #addr ,RO
Emt ~0351

The $PRINT macro generates the following:

Mov #addr ,RO

Emt ~0351
=.-2

Call $Print

Which is equivalent to:

Mov #addr ,RO
Call $Print

See Appendix B for a list of DefInd calls for most of the
standard RT-11 system requests.

The following macros are used in the monitor to provide
different ways to access user program data depending on the
monitor type (SJ, FB, XM). This is an example of wusing
macros to provide an interface point.

PUT moves a word from the monitor to the user.
Generates a ’'Mov’ in SJ and FB. Generates a ’‘Push’and
‘MTPI’ in XM.

GET Moves a word from the wuser to the monitor.
Generates a ‘Mov’ in 5J and FB. Generates a ‘MFPI’'and ‘Pop’
in XM.
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.If EQ MMGST

.Macro Put Src,Dst
Mov Src,Dst

.EndM Put

.Macro Get Src,Dst
Mov Src,Dst

.EndM Get

IfF

.Macro Put Src,Dst

.If DIF <Src>,<(SP)+>
.If IDN <Src>,<#0>

Clr -(SP)
JIfF
Mov Src,-(SP)
.EndC
.EndC
MTPI Dst
.EndM Put
.Macro Get Src,Dst
MFPI Src
.If DIF <Dst)>,<{-(SP)>
Mov (SP)+,Dst
.EndC
.EndM Get
.EndC

CHAPTER 3

Hacks

STACK OPERATIONS

SUMMARY: Using the stack is often a good way to reduce
the size of a program, both the size of the instructions
that are in the code and the size of the data areas since
the storage on the stack can be reused easily.

The following are examples of code that use the stack
and may save space:
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Manipulate stack and Carry bit
Save a work reqister on the stack, point to a table. Tst (SP)+ ; pop stack, clear carry
: ; set zero and negative
The obvious way is: ; conditions from value
Push R1 ; save a work register Com (SP)+ ; pop stack, set carry
Mov #List,R1 ; point Rl to list
e Inc (SP)+ ; pop stack,
Pop R1 ; restore work register ; leave carry as is
This takes 4 words of instructions. Mov (SP)+,(SP)+ ; pop 2 words from stack,
; leave carry as is
The shorter way is: Cmp (SP)+,(SP)+ ; pop 2 words from stack,
; "randomize" carry
Jsr R1,108 ; save Rl
List: .Word ; point Rl to list
e ; skip list
10$:
ééé R1 ; restore R1

"FORTRAN"” CALLING CONVENTIONS
This takes 3 words of instructions.

The two methods have several tradeoffs. The first
method is easy to understand. The first method can be used

Fortran style calls are of the form:
several places in a program to reference the same "List”,

the second method works only once per "List" since the list Mov #List,RS ; point to parameter list
is embedded in the code. The second method is "PIC". The Call Routin ; call the subroutine
second method is shorter.
List:
. .Byte Count ,Junk ; count is number of parms
Replace "Top" with @"Top" ; junk is "undefined"
’ .Word Parml ; first parameter
If the top of the stack contains a pointer to a value which ..
is to become the new top of the stack (replacing rather than .Word ParmN ; Nth parameter
pushing the o0ld top), the following is the straightforward
code: Inline parameter lists
Mov @(SP),@SP ; @Top replaces Top
This requires 5 words for "overhead" + 1 word per parameter
which is a 2 word instruction. (The @(SP) is indirect

indexed with an implicit index value of 0).
This is the shorter version
Mov @(SP)+,-(SP) ; @Top replaces Top

This is a 1 word instruction.
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This may also be done inline:

Mov PC,R5
Br 108

point to parameter 1list
skip list
first byte of BR is count

e Ne we

.HWord Parml

.ﬁétd ParmN
108:
Call Routin ; call the subroutine

This requires 4 words for "overhead"” + 1 word per parameter
Note that the "inline"” technique will not work with

subroutines that have assumed the "junk" byte (high byte of
the word containing the "count") is zero.

Calling SYSLIB routines from Macro Programs

In RT-11 V5.2 a new routine has been added to SYSLIB
which aids in calling FORTRAN calling convention routines

(also in SYSLIB). The convention for FORTRAN routines
include the LACK of a requirement for the called routine to
save any registers. The normal convention for MACRO

routines 1is the requirement for the called routine to save
registers. The CALLSF routine in SYSLIB will save registers
Rl through R4, call a routine, then restore Rl through R4
and return. The address of the routine to call is placed in
RO and the address of the parameter list for the called
routine is placed in R5. As an example, to call the INDEX
routine the following could be done:

.Globl Calls$F Index
Mov Index,R0O
Mov IParm,R5
Call CallgF

.Even

IParm: .Byte 2,0
.Hord Buffer
.Word Patter

This can be facilitated with a macro as defined below:
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.Macro CallF Subr PList
.Globl Subr Calls$F

Mov Subr ,RO
CIf NB (PList>

Mov PList,R5
.EndC

Call CallsF
.EndM

which can be used in the following way:

CallF Index IParm
CallF RADS0 RParm

SETTING, CLEARING AND TESTING FLAGS

To reduce confusion use the following macros to define
mnemonic branches:

.Macro Bon Dest
Bne Dest
.EndM
.Macro Boff Dest
Beq Dest
.EndM
Flags may be words, bytes, or bits.

For word flags the following may be used:

Setl: Mov PC,Flag ; PC <> 0 in a program
ClrW: Clr Flag ; clear the flag
TstW: Tst Flag ; 0 -- off, non-zero -- on
Beq off
Bne On
TstW: Tst Flag
Boff Off
Bon On
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For flag bytes the following may be used:

SetB: MovB #-1,Flag ; The low byte of the PC CAN
; be zero ( this is a common
; pitfall)
ClrB: ClrB Flag ; clear the flag
TstB: TstB Flag ; 0 -- off, non-zero -- on
Bon On
Boff off

For flag bytes that are on odd boundaries the following may
be used:

.ASSUME 0ddByt!1l EQ 1
SetB: MovB @PC,0ddByt ; the low byte of the offset
; must be odd, hence
; non-zero.
.0dd
0ddByt: .BlkB 1

The following hacks may be used on byte flags (with care):

.Assume Flagl&l EQ 0
.Assume Flagl+l EQ Flag2
Set2B: Mov #-1,Flagl ; set 2 byte flags

.Assume Flagl&l EQ 0
.Assume Flagl+l EQ Flag2
Clr2B: Clr Flagl ; clear 2 byte flags

.Assume Flagl&l EQ O
.Assume Flagl+l EQ Flag2

Tst2B: Tst Flagl ; test 2 flags
Boff xland?2 ; if Flagl AND Flag2 off
Bon xlor2 ; if Flagl OR Flag2 on
.Even

Flagl: .BlkB
Flag2: .BlkB

-

Note that bit flags are generally not worth the bother,
because to set, clear, or test them individually requires a
longer instruction (BIS, BIC, or BIT) which invariably
requires a mask word.

If you do use bit flags you can improve things somewhat
with the following tricks:
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Put the most popular (to test) bit flags at 100000 and
200. These can be tested using TST(B):

Popull = 100000

Popul2 = 000200

Rare3 = 000001
.Assume Popull EQ 100000

Tst BitFlg

Bmi PoplOn

Bpl PoplOff

.Assume Popul2 EQ 000200
TstB BitFlg
Bmi Pop20n
Bpl Pop20ff

The BIT instruction can be used to test several bits at
once. At times this capability can actually be useful.

Bit #Popull!Rare3,BitFlg
.Assume Popull EQ 100000
Bmi PoplOn ; Popull is on, Rare3 don’t
; care
Bon Rare30n ; Popull is off, Rare3 on
e ; Both are off
Bit #Popull!Rare3,BitFlg

.Assume Popull EQ 100000

Bpl PoplOff Popull is off, Rare3 don’'t

; care
Boff Rare30ff ; Popull is off, Rare3 off
e ; at least 1 is on

N TIME SWITCHES

Sometimes it is desirable to perform a piece of code
once only (initialization code). The following code exam-
ples provide for once only, nth only and alternate times
switches.
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One time switch
ASL #100000 ; first time thru?
Bcs First ; yes
; Note this is
; self-modifying code.
ASL FFlag ; first time thru?
Bcs First ; yes
; Note this is "purer”
; code.
FFlag: .Word 100000~-.-. ; "constant"”

Two time switch

but modified

The same idea can be applied to first 2 times.

ASL #140000
Bcs Fst2nd

Sixteen time switch
And up to 16 times.
ASL #177777
Bcs Fstle

Alternate time switch

This code alternates between Flip and Flop.

COoM #0
Bne Flip
Beq Flop

WILLIAMS ‘S HACK BOOK
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CARRY

Success and Failure Exits

Subroutines often return a success/error status by
clearing the carry bit for success, setting it for failure.
The following code provides success and error exits in a
succinct manner:

Ok: Tst (PC)+
Error: Sec
CMov -(SP) ,Rx]
Return

Note that the SEC instruction may be following by common
exit cleanup instructions (such as stack pops) as long as
the instructions do not modify carry.

Saving Carry

The following code can be used to save the status of
the carry bit:

Ror -(SP)
Tst @sp

Bmi Carry
Rol (SP)+

if a register is available (with an even value in it)
Ror RO
Asl RO

Another way with an even valued register contents:

ADC RO ; make odd if carry set

Set Carry If Non-Zero Flag
Neg Flag ; destructive

Cmp #0,Flag ; non-destructive
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Often you can leave carry in the proper state for
cess/failure indication on exit by arranging the operands of

S

Clearing a Variable Without Changing Carry

Mov
Bic

#0,Locn

RO,RO

BOUNDS CHECKING SUBROUTINE

the CMPs in a suitable order:

Letter:

10$:

Binary:

Octal:

Hex:

Decimal:

20$:

30%:

Cmp
Blo
Cmp

Return

Cmp
Br

Cmp
Br

Cmp
Blo
Cmp
Bhis

Cmp

Blo
Cmp

Return

RO,#'A
108
#'Z,R0

RO, #'1
208

RO, #'7
208

RO, #'F
30s
#'A,RO
308

RO,#'S

303
#'0,RO
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Ne e Ne Ne

uppercase A or greater?
no, exit with carry set
uppercase Z or lower?

carry set -not uppercase
letter, clear, is letter

high limit or greater?
join common code

high limit or greater?
join common code

high limit or greater?
yes, too high

low limit?

no, in range

high limit or greater?

too high
too low?

suc-
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Cmp
Tst
CmpB
TstB
Inc
Cmp
Tst
CmpB
TstB
Dec
Cmp

Cmp

Cmp

Cmp

Cmp

Cmp

CmpB

CmpB

CnpB

CmpB

Cmp

USING AUTO INCREMENT/DECREMENT
TO ADD/SUBTRACT 1,2,4 FROM REGISTER(S)

(RO)+, (RO) +
(RO)+
(RO)+, (RO)+
(RO) +

RO
-(R0),-(RO)
-(RO)

-(R0O) ,-(RO)
-(RO)

RO
(RO)+,(R1)+

-(R0),-(R1)

(SP)+,(R1)+

(SP)+,-(R1)

-(SP),(R1)+

-(SP),-(R1)

(SP)+,(R1)+

(SP)+,-(R1)

-(SP),(R1)+

-(5P),-(R1)

(PC)+,(R1)+
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Ne e Ne Ne N

Ne Ne Ne Ne e

Ne Ne Ne e

RO + 4 (must be even)
RO + 2 (must be even)
RO + 2 (may be odd)

RO + 1 (may be odd)

RO + 1 (the easy way)
RO - 4 (must be even)
RO - 2 (must be even)
RO - 2 (may be odd)

RO - 1 (may be odd)

RO - 1 (the easy way)
RO + 2 (must be even)
Rl + 2 (must be even)
RO - 2 (must be even)
Rl - 2 (must be even)

; pop stack

~

~ N Ne Ne ~

~

~

~

N Ne

Ne e N

Rl + 2 (must be even)

pop stack
Rl - 2 (must be even)

push stack
Rl + 2 (must be even)

push stack
Rl - 2 (must be even)

pop stack
Rl + 1 (may be odd)

pop stack
Rl - 1 (may be odd)

push stack
Rl + 1 (may be odd)

push stack
Rl - 1 (may be odd)

skip next instruction
(must be 1 word long)
Rl + 2 (must be even)
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Twice:
Once:

Count:

Cmp

CmpB

CmpB

Call

Return

Inc
.Word

Inc

Nop
Nop2

(PC)+,-(R1)

(PC)+,(R1)+

(PC)+,-(R1)

N we Ne Ne Ne v

N we Ne

skip next instruction
(must be 1 word long)
Rl - 2 (must be even)

skip next instruction
(must be 1 word long)
Rl + 1 (may be odd)

skip next instruction
(must be 1 word long)
Rl - 1 (may be odd)

DOING A ROUTINE TWICE

@PC

INCREMENTING DEBUG COUNTS

(PC)+

#0

(240)

NOOPERATIONS

260
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Br 10%
10s:

B.. 108
10s:

Bic #0,R0

Bis #0.RO

Bis RO, RO

Mov RO, RO

Mov SP, SP

; affects Cond Codes

; affects Cond Codes

INTENTIONAL TRAPS (BUGCHECKS)

Jsr RO,RO
Jsr RO,R1
&;; PC,PC
Jmp RO
Jmp  BC

Note: Mov RO,@#1 will
always stop.

Br
Jmp

also
Tst MustBO
Bne

not always trap. HALT will

; Hang
; Hang

; error if non-zero
; is a possible hang on bug

nc
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TRAPPING INTERRUPTS
=3 Vector
.Hord +2
alt ; to stop on interrupt
=3 Vector
.Hord .42
BPT ; to go to debug on interrupt
NO-OPING VECTORS
=: Vector
.Word .42
RTI ; ignore any interrupt

TESTING FOR 1 BIT SET

In some circumstances you need to determine if exactly
one bit is set in a word (byte). This can be done using the
following code fragment:

e ; RO contains word to be tested
Mov RO,-(SP) ; copy it for destruction

Beq Bito ; no bits set (stack needs popped)
Mov @SP,-(SP) ; and a second copy

Neg @SP ; take 2’'s complement (invert _inc)
Bic (SP)+,(SP)+ ; try clearing it out

Beq Bitl ; result is 0, exactly 1 bit in RO
e ; else more than one bit in RO
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CALLING and RETURNING with "DIRTY" STACK

It is possible (and sometimes necessary) to call a
subroutine and have the routine return with the stack align-
ment altered from when the call occurred. With the normal
(CALL xxx or JSR PC,xxx) form, the stack must be correctly
aligned (or the return address must be "artificially" placed
on the top of the stack). Using other forms of the JSR (JSR
Rx,xxx) the return address is in a register, rather than on
the stack. So routines that are called this way can sucess-
fully return even though the stack was misaligned (either on
purpose, or more likely, accidentally). The moral is not to
dismiss a subroutine as not being a stack corrupter, because
it returned sucessfully.

To Be Continued in October Issue.
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EDITOR’'S NOTES

Congratulations, you are now holding in your hand the first
issue of the combined DECUS newsletter(s). At the time I write
this, it is the intention of the DECUS staff to distribute this
issue to all DECUS members, by way of introduction to the new
format. I hope they do, because I have included once again, by
special request, the Fortran Information Bulletin, which
describes the proposed revisions to Fortran for the forthcoming
standard. In addition, we have been requested by X3J3 to distri-
bute a questionnaire, soliciting opinions regarding the proposed
standard. Please, please take the time to fill this out, and re-
turn it to Jay Wiley. This is an opportunity to directly affect
an issue that may well concern you in the near future. Let's not
waste it. An overview, and the questionnaire, directly preceeds
the FIB.

In a similar vein, the DEC Software Documentation folks have
submitted a survey form, to determine your feelings regarding
their various documentation products. If you don't fill this out
and return it, you will never be allowed to complain about docu-
mentation again.

As you may have noticed, a new name, Leverage, has been
chosen for the newsletter. This is certainly classier than "The
Heap", and I hope we can live up to all it implies. Please help
to do so, but submitting articles, letters, or suggestions. Earl
Cory has volunteered to start a new column, "Fun with DCL", which
should prove useful. He can use your suggestions or submissions,
and we both welcome your comments on that column, or any other
you'd like to see.

By the way, I received a nice letter from Brian Cooper of
Eyring Research Institute, which raised a number of issues which
I hope to address in the near future. At the moment, though, I'd
just 1like to say that his suggestion got my vote for a new
newsletter name. He suggested "Software Tool Pigeon", which
would, of course, be abbreviated "Stool Pigeon". Clever, not too
high falutin', and full of possiblities for illustrations. I may
adopt it for the name of a column.

On one final note, I've been receiving more letters lately,
for which I am very grateful. I've reprinted a couple of them in
this issue, and will continue to do so unless specifically re-
quested otherwise by the writer. Letters, comments, and sugges-
tions can be addressed to me at:

Alan L. Folsom, Jr.

Dept 431, Fischer & Porter Co.
E. County Line Road,
Warminster, Pa. 18974
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Letter from the Chair

- K. Hornbach

Welcome to the newly formatted, newly named Languages and Tools
newsletter! While L & T will probably won’t have articles in every single
monthly issue, you can be sure that we will reach you most months. And
we have started out with an outstanding issue with some vitally important
articles for Fortran users.

The new name for the newsletter, Leverage, came from Sam Whidden
of the American Mathematical Society. The languages and tools under the
L&T SIG have productivity improvements as their central focus - they are
the leverage that the software engineer uses to get ever more quantity and
quality from his work.

If you are at all interested in Fortran, be sure to read over the section on
the proposed Fortran 8x standard. We are asking all DECUS members who
use Fortran to fill in the “Standards Improvement Request”, the results of
which will be presented to the Fortran 8x committee. Full details on how
this SIR came about are found later in this issue. But I wanted to stress
here the importance of reading the SIR ballot and sending it in!.

L&T-3

Preliminary Plans for Fall Symposium

The U.S. Fall DECUS Symposium is planned for Decemeber 9 - 13 at
the Disneyland Hotel in Anaheim, Ca. The Languages and Tools SIG is
busily planning to make it one of the most valuable ever for SIG members.

Software Project Management is the theme for the Languages and
Tools SIG for this Symposium. We will be exploring the issue from both
the software management and support tools points of view.

We also have a full schedule of pre-symposium seminars planned for the
Sunday before Symposium:

Developing Medium Scale Applications using VAX Ada - to
be taught by a DEC Ada developer

e Using LaTEX for Text Formatting - LaTEX is an easy-to-use
macro package that can be used with TEX*, a public-domain, typeset-
quality text formatter. This seminar will be taught by Leslie Lam-
port, the author of LaTgX.

e Software Development Tools - This seminar will cover what soft-
ware tools are available to support the entire software life cycle, as
well as give practical advice on how to obtain, support, and convince
people to use these tools. This seminar will be taught by Kathy
Hornbach, Chair of the Languages and Tools SIG.

Structured Analysis for Real Time Systems - this seminar
describes a version of the Yourdon/DeMarco Structured Analysis
method, with extensions for real time systems. This method was
developed by Lear Siegler, and is in use by several major aerospace
firms. It will by taught by Derek Hatley, its developer.

o Managing Software Projects with CMS and MMS - DEC’s
Code Management System and Module Management System are pow-
erful tools for managing source code during software development.
This seminar will cover how to effectively integrate the use of these
tools into the context of your project development.

* TEX is a trademark of the American Mathematical Society
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Northern Telecom, Inc

Network Support Systems Division
P. O. Box 649

Concord, NH 03301

July 10, 1985

July 19, 1985

Alan Folsom, Editor
“The Heap,”™ DECUS LTSIG Newsletter

Alan J. Folsom, Jr.
Dept 431, Fischer & Porter Co.

Dept 431, Fischer & Porter Co.

E. County Line Road 43 State Street County Line Road
Varminster, PA 18974 Mompel-ga;{égﬁgg Warminster, PA 18974

To The Editor:

As a former consultant to Digital Equipment Educational Services with
the IVIS applications development group within the Computer Aided Imstruction
section, I would like to comment on DEC's response to the LTSIG wishlist item
nine: “DEC should provide on-line CAI classes for all nmew software tools.”

DEC responded that Ed. Svcs. feel that CAI courses “are not
appropriate for technical people...They [CAI in general] are expensive to
develop, and must justify themselves as a product.”

Although these comments may seem unrelated, their relationship is
well defined in the development of CAI. To develop effective CAI for a
technical market, the educational designer must understand the nature of his
subject matter thoroughly, and have thorough empathy with (i.e. be able to
anticipate the thinking patterns of) his target audience.

For a more limited process or tool (for instance, maintaining a
printer), a limited flow of control may be defined, which includes "outs” like
"If these steps still do not solve the problem, call for help.” Defining the
process of USING a software tool is a development problem on the same scale as
writing the tool itself, since the CAI developer must in effect "sutomate™ the
1imits of the functional specifications to exercise the learnmer's performance.

What I think that DEC Ed. Svcs. could produce is FAMILIARIZATION
instruction—"roadmap™ CAI for each tool. These could even be used on the DEC
Electronic Store system to "justify themselves as a technical product.”

We technical people do not need CAI to teach us how to apply a tool.
We can use the age-old documentation/experiment/observation/docukentation
reference cycle., But to easily evaluate and learn the increasingly higher
level tools with which we are presented, we need to have a tag {into the
purpose and principles of the tool, With this edge, documentation and
reference materials will become more quickly accessible to the engineer
involved.

I hope that DEC will reconsider their response to this wishlist {item
with this issue in mind.

) Shava Nerad
4 Systems Analyst
Systems Alternatives, Inc.
13 State St., P. O. Box 1439
Montpelier, VT 05602
L&T-5 802/229-0823

Dear Mr. Folsom,

I am writing regarding the plan to incorporate the
SIG newsletters into one large newsletter. While
I am aware that the change has been officially
announced, the debate may continue for some time.
If there is any possibility of a reversal of the
policy change, you might find an additional
argument useful.

I work for a company which employs quite a few
programmers, who make use of a 3-Vax cluster and
a DECnet of other Vaxes and RSX-11 systems. A
number of different applications and development
development projects are ongoing simultaneously.

Our library receives all DECUS newsletters, some
of which are in constant demand. Even if the
exact same information could be distributed in one
large newsletter as is currently published in the
small ones, a loss of usefulness would take place;
whereas users on different projects can currently
read the newsletters which interest them, under
the new configuration only one user will be able
to read the magazine at a time.

It is my feeling, and the consensus of my
coworkers, that the combination of the newletters

will lessen the usefulness of the information they
hold.

Sincerely yours,

//(gove¢€; /Z//f:u7ﬂz4——
Beverly T. Kasper

System Support Specialist
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UN WITH DCL

This column is a new feature of the Language & Tools section of
the combined newsletter. Each wmonth I will present some DCL
commands or command procedures that have been found to be wuseful
by me (or you) in software development. Useful hints and tricks
that may be done with DCL will be included.

I am not restricting this to VAX/VMS. RT-11, RSTS/E, RSX-11M,
all have DCL to some level. I encourage each of you to send us
any DCL procedures, symbols, one-liners, etc that you find to be
useful. Address your sugestions to me or Al Folsom, the Leverage
newsletter editor.

Menus to create a friendly interface for users are easily written
in DCL. The user's own 1login command file is a DCL command
procedure that might be a menu or call one.

Part of the menu procedure might be of this form:

$ V=F$VERIFY(0)
$ Say = "Write Sys$output"”
$ On control y then goto ABORT
$ ENTRY: -
$ Time_stamp = " "+F$TIME()
$ Clear
$ Say Time stamp
$ Type Sys$input
System Utility Menu
00] Exit.
01 LOG OFF
02] Copy files
03] Backup a disk
04]) Mount a disk
05] Initalize a tape
$ REENTER:
$ Inquire CHOICE " Choice? <0>"
‘ Say nn
$ If CHOICE .eqs. "" then goto EXIT
$ If CHOICE .gt. O .and. CHOICE .le. 5 then goto 'CHOICE'
$ Say "Improper Choice, Please Re-Enter"
s Say nn
$ Goto REENTER
$ 1:
$ Logoff
$ 2:
$ @COPY.COM
$ Goto ENTRY
$ 3:
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@BACKUP.COM
Goto ENTRY

@»o

o o oo

A system-wide menu could be <called by defining a

SYLOGIN.
For example:
$ MENU :== @device:[directory]MENU.COM

Then when ever the user types MENU, the menu
activated.

Earl S. Cory

366 North Nueve Court
Camarillo, California 93010

L&T-8
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DIGITAL LANGUAGES AND TOOLS DOCUMENTATION SURVEY

Help us provide you with the best documentation possible. Use the
following questionnaire to give us your opinion of the documentation
set that accompanies the DIGITAL language or tool that you use most
often. (You may photocopy this questionnaire to comment on additional
documentation sets.) Return the completed survey to:

Reader Survey

Digital Equipment Corporation
110 spit Brook Road ZK02-3/004
Nashua, New Hampshire 03062-2698

Your job How long

Prior software experience years -
Name and version of product used
Length of time using this product years

INSTRUCTIONS: To the right of each statement are three columns of
numbers. Write the different manual titles on the line at the top of
each column. Then respond to each statement with respect to each
manual by circling the number that best represents your opinion:

1 2 3 4 5
Strongly Disagree No Opinion Agree Strongly
Disagree Agree

PUT MANUAL TITLES HERE

I can find information quickly. 1 2 3 4 5 12345 1234
The manuals are well organized. 1 2 3 4 5 12345 1234
The indexes are good. 12345 12345 1234
The table of contents is

good. 12345 12345 1234
The material is easy to read. 12345 12345 1234
The material is technically

accurate. 12345 12345 1234
The page layout is easy on my

eyes. 12345 12345 1234
The tutorial information is

adequate. 12345 12345 1234
The conceptual information has

adequate explanations. 12345 12345 1234
The illustrations are useful. 12345 12345 1234
The examples clearly

demonstrate product use. 12345 12345 1234

(over)
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Use the following scale for answering the next set of questions:

1 2 3 4 5
Never Seldom No Opinion Occasionally Always

I use the index to find
information. 12345 1 23435 1 2

I use running heads to locate
information. 12345 12345 12

I flip through the book to
find information. 12345 12345 1 2

I use the table of contents
to find information. 12345 12345 12

I use this manual more than
others in the set. 12345 12345 1 2

Answer YES or NO to the following statements:

I can identify and order the correct manual for my needs. (Y)
Online HELP answers most of my questions. (Y)
I find critical information in the Release Notes. (Y)

I would like to keep Quick References for several products
in a single binder. (Y)

The size of Quick References should be: 3" x 5", 5" xXx 7", or 7" X 9"

Feel free to write comments and suggestions in the space below.
Thank you for taking the time to f£ill out this questionnaire.

L&T-10
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Languages and Tools SIG, PORTRAN BX Standards Improvement Request Ballot.

Introduction:

During the Spring and Fall’B4 Symposia, a number of DECUS members expressed
their concern about the proposed content of the next version of the ANSI
3.9 standard (i.e. FORTRAN BX; it is anticipated, that the next standard
vill be finally accepted, sometime in the 1980s). During a BOF on FORTRAN
8X at the Fall’84 Symposium, it was agreed, that DECUS members need to know
a lot more about this proposed standard. As a result of this BOF, the L&T
SIG published a summary of the FORTRAN BX language in the May’84 copy of
the L&T newsletter, The HEAP. This summary by Jerrold Vagener was called
the Fortran Information Bulletin (FIB-1). Also, they invited the ANSI
FORTRAN 8X committee (X3J3) to attend the Spring’85 Symposium and to
participate in a Q&A session on the proposed standard.

Three members of X3J3 came to Nevw Orleans (Jeanne Adams, chairman; Dr. Valt
Brainerd, technical lead; and Dr Jerrold Wagener) and gave a one hour
formal presentation on FORTRAN 8X; this was followed by a one hour Q&A
session. Over 500 DECUS members attended these sessions. After the formal
Q&A, an additional 2.5 hours of Q&A were held in the L&T suite. It was
concluded, that a Standards Improvement Request Ballot was the best way, to
obtain a consensus opinion of what the DECUS membership wants in the next
FORTRAN standard. The results of the SIR ballot will be sent to the X3J3
committee, and they will again attend another Q&A session at the Fall’85
Symposium. The U.S. chapter of DECUS is also working to sponsor a full
voting member in X3J3.

The results of this SIR will be used to define a DECUS position on the
proposed FORTRAN 8X standard. The results can also directly affect the
final contents of that standard. Kevin Harris of Digital Equipment
Corporation has provided DECUS, the input on the implementation difficulty
and the performance overhead for this version of the standard.

The remainder of this article consists of:
1) An explanation of the ballot;

2) The ballot; and

3) A copy of FIB-1.

REMEMBER TO VOTE! Your votes will be used by DECUS, DEC, and X3J3 to
determine the consensus opinion of DEC users.

Explanation of the Ballot:

The folloving explanation discusses the differences between the current
PORTRAN 8X language (as embodied in Standing Document 8 of the Technical
Subcommittee for the revision of FORTRAN, or X3J3/S8 for short), and the
one described in PIB-1. X3J3/S8 is currently at revision 95, dated June
1985 (95th meeting; actually, S8 is less than 2 years old).
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The tvo major changes since FIB-1 was written are that:

1) All aspects of the Event Handling mechanism have been removed and
replaced by a Condition/Enable mechanism. Unlike Event Bandling, the
Condition/Enable mechanism is procedure based and geared toward
handling common occurrences in ordinary PORTRAN programs, like overflow
and underflow. It is remarkably similar to the existing VAX condition
handling mechanism, currently available to VAX FORTRAN programmers
through the use of the LIBSESTABLISH, LIBSREVERT, LIBS$STOP, and
LIBSSIGNAL routines, user written condition handlers, and useful system
default handlers. On the ballot, this item is listed under section
VIII, Execution Control.

2) Entity oriented declarations have been removed. These are shown in
section 2.1 of FIB-1 as the "declare-statement". In the current S8,
declarations are attribute oriented, like FORTRAN 77, except that
additional attributes can be added to a keyword. Such as:

REAL, ARRAY(100,200) :: A,B
instead of:
REAL A(100,200), B(100,200)

Also, there have been a large number of minor changes in content and
terminology. However, the change in organization of S8 is significantly
different from that of the FORTRAN 77 standard and is not described in FIB-
1. This ballot is organized according to the chapters in the S8 document,
rather than haphazardly, as has been the case with previous surveys on this
subject. The major subject headings with Roman numerals on the ballot
correspond exactly to Version 95 of X3J3/S8. The items in the ballot
generally reflect the content of those sections. Sections I., II., XIV.,
and XV. are not shown, because they do not describe new language elements.

The individual ballot items generally cover the space of new language
features included in FORTRAN 8X. The INCLUDE statement is shown under the
appropriate heading, even though it is not currently allowed in FORTRAN 8X.
The reason is that INCLUDE has proven to be very popular with the user
community; thus it is important to assess its desirability side-by-side
with the extensive new MODULE/USE facility in FORTRAN 8X designed to fill
its role.

The items have been grouped in such a way as to give a modest size ballot,
but containing sufficient detail, that the results of the ballot will be
useful in guiding the DEC and DECUS representatives in their deliberations
with the X3J3 committee.

The deprecated features section of the ballot consists of a single
question. It is explained below, together with the current list of
deprecated features. Also, given belovw is a short explanation for each
feature listed on the ballot, organized according to the sections in the S8
document:
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Languages and Tools SIG, FORTRAN BX Standards Improvement Request Ballot.

Deprecated Features in FORTRAN BX:

Several of the extensions in FORTRAN 8X are designed to replace, rather
than augment, existing FORTRAN 77 language features. The rationale for
these changes is described elsewhere. These existing features are said to
be deprecated. A list of these deprecated features is given below.
Ordinarily, these older features would simply be removed from the new
standard. However, since this action would make it difficult for the users
to make the transition to the use of the new standard, they are deprecated
instead. Deprecation means that, rather than simply disappearing in the
FORTRAN 8X standard, these existing features are fully allowed in FORTRAN
8X programs. However, since many of them do not coexist comfortably with
one or more nev features, they are potential targets for removal in FORTRAN
9X (the presumed follow on standard to FORTRAN 8X).

This part of the ballot assesses user feelings on the subject of deprecated
features. It simply questions whether you are willing to allow the X3J3
committee to mark some existing FORTRAN 77 features as deprecated in the
FORTRAN BX standard, as is currently the intent.

A YES vote means that you agiee, that the functions performed by the
deprecated features are adequately covered by new features in FORTRAN 8X,
and that the difficulties encountered in the transition period are
adequately compensated for by the pover of the new features for future use.

A NO vote means the opposite. It means that you disagree with the concept
of having deprecated features in FORTRAN 8X. It means that you do not
consider that new FORTRAN 8X features cover the uses of the existing
features, or that the cost of converting existing code to the new features
will outweigh the benefits of those new features. It means that you wish
the committee to design only those nev features, that are strictly upwards
compatible with existing features and practice, and that are efficient when
used vith the old features. It means that you do not want the FORTRAN 9X
committee to have the power to drop FORTRAN 77 features and practice from
the FORTRAN 9X language.

List of deprecated features (From Chapter 15 of X3J3/S8, Version 95, June
1985):

1) FORTRAN 77 source form (Columns 1-5 for labels, column 6 for
continuation, column 73-80 for sequence numbers, insignificant blanks
in statements).

2) Alternate return.

3) Assumed size dummy arrays.

4) Passing an array element or substring to a dummy array.

5) Specific names for intrinsic functions.

6) Statement functions.
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7) BLOCK DATA program unit.

8) Arithmetic IF statement.

9) ASSIGN statement.

10) Assigned GOTO statement.
11) COMMON statement.

12) Computed GOTO statement.
13) DATA statement.

14) DIMENSION statement.

15) DOUBLE PRECISION statement.
16) ENTRY statement.

17) EQUIVALENCE statement.

18) FORTRAN 77 form of DO statement.
19) PAUSE statement.

20) X edit descriptor.

III. Lexical Elements:

FORTRAN 8X has two source forms. One is the existing FORTRAN 77 source
form, with the familiar rules concerning columns 1-5 for labels, column 6
for continuation, and 72 columns of significant characters. The newv form,
called "free form source", is largely incompatible with both the FORTRAN 77
form and the "tab format", which is familiar to users of the various DEC
FORTRAN compilers. The FORTRAN 8X standard prohibits any mixing of the two
forms in a single compilation unit. The items on the ballot are:

Significant blanks. The use of the character " " (blank) has always been
insignificant in FORTRAN. It is significant in FORTRAN 8X. Programs are
in error, if they run lexical elements (constants, variable names,
keywords, operators) together without separating them with blanks. They
are also in error if extra blanks are used.

Insignificant seperator. Many users expressed the desire to separate digit
groups on long numeric constants using blanks. This capability is provided
by allowing the " " (underscore) character to be treated as insignificant
vhen used in numeric constants.

Lines up to 132 characters. FORTRAN BX free form source makes no provision
for sequence numbers in columns 73-80, which exist in many older FORTRAN
source programs. By comparison, VAX FORTRAN allows long source lines, but
under user control with a compiler qualifier.

Special usage for columns 1 to 6 is eliminated. Code can start in column
1, if there is no label on the line. Continuations are indicated by an "&"
(ampersand) character at the end of the previous line.

The "!" (exclamation point) character is used to indicate end-of-line
comments. This usage is familiar to most users of DEC FORTRAN compilers.
Multiple statements are allowed on a line in FORTRAN 8X. This is allowved
in some DEC FORTRAN implementations, but not VAX FORTRAN. Problems using
this feature with line oriented debuggers are anticipated.
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Languages and Tools SIG, FORTRAN BX Standards Improvement Request Ballot.

IV. Data Types:

Numeric type declaration capabilities are described in section 2.3 of FIB-

Character constant syntax has been extended, to allow the use of the quote
character to delimit strings; this is in addition to the apostrophe
character.

The derived data type facility is described in section 2.4 of FIB-1. Users
familiar with the data structuring capability supported in VAX PORTRAN V&4
should note, that the FORTRAN 8X derived data type facility is
significantly different. The syntax elements of the two are somevhat
different. For example, the structure qualification character in VAX
PORTRAN V4 is "."; it is "X" in FPORTRAN 8X. The VAX FORTRAN syntax vas
deliberately chosen to be sufficiently different, so that both facilities
could eventually be used in the same program, if this was desirable.

A major difference between VAX FORTRAN and FORTRAN 8X is that the FORTRAN
B8X derived data type facility is strongly checked , similar to the Pascal
and Ada languages; whereas the VAX FORTRAN record structure facility is not
strongly checked and can be used in very flexible ways, much like the
equivalent facilities in the C language. Neither language supports a
pointer data type, because such a type will frequently defeat compiler
optimization without the programmer being aware of the degradation.

Both FORTRAN 8X and VAX FORTRAN V4 support a variant component capability.
In FORTRAN 8X, a tagged method is used; in VAX FORTRAN an untagged method
is used.

In FORTRAN 8X, some component attributes can be specified by run-time
parameters for subroutines and functions. This capability is called
parameterized derived types, and it is allowed for the attributes of array
dimensions, character length, precision specifications, and range
specifications.

In FORTRAN 8X, constants of a derived type can be specified by giving the
type name, followed by a parenthesized list of the atomic component values.
Neither VAX FORTRAN nor FORTRAN 8X has a syntax for allowing shortcut
references to components of a structure.

On an entirely different subject, FORTRAN 8X allows the BIT data type. An
earlier proposal for bit strings was removed from the standard. The
current proposal allows bits to be treated as normal data items rather than
strings. Presumably vendors will allocate bit arrays densely packed into
memory. To allow this allocation, storage association between bit entities
and numeric and character entities is prohibited.
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V. Entity declaration and specification statements:

VI.

Vhile entity oriented declarations have been removed, the declaration form
has been extended beyond the FORTRAN 77 form; see the example described
above in the explanation under point 2 for the "ARRAY" attribute. Several
such different attributes are allowed in FORTRAN 8X. The first ballot item
under this heading is for indicating, how you like the whole idea of such
attributes. Other items are specific for the individual attributes.

The VALUE attribute is designed to replace the DATA statement.

Visibility attributes PUBLIC and PRIVATE are for controlling the scope of
the names being declared, when using the MODULE/USE facility and Internal
procedure declarations.

The ARRAY attribute is self evident.

The ALLOCATABLE attribute is part of the dynamic heap memory allocation
capability, associated with the ALLOCATE statement; see section 2.2 of FIB-
1 for more information on allocatable arrays.

The OPTIONAL attribute is for support of optional arguments for functions
and subroutines.

The IMPLICIT NONE statement, familiar to VAX FORTRAN users, has been added
to FORTRAN 8X.

The REAL CHAR statement is supported to enable users to express floating
point constants with a guaranteed precision and range. This is described
in more detail in section 2.3 of FIB-1.

Accessing Data Objects:

To a large extent, this section is devoted to accessing arrays, characters,
and components of structures. The array features are summarized in FIB-1,
section 2.2. The items in the ballot are separated to allow you to express
preferences as to the level of array capability you need for your
applications. The last item in this section of the ballot, titled "array
section parent for substring", refers to the ability, allowed in FORTRAN
8X, to take a substring of a subsection of an array of character strings.
Vhile this is well defined, there is some fear of very low performance
implementations, given the fact that the result is a set of discontiguous
sections of discontiguous strings. Thus, this item is broken out in the
ballot, so that you can express whether this feature is really needed.

Also in this section is the component selection feature of FORTRAN B8X.
Other than the use of the "X" character rather than the ".", this is the
same kind of thing available in other languages with structured data. The
reason that "." cannot be used is that FORTRAN 8X allows user defined infix
operators (monadic and dyadic) using the syntax ".name.". See FIB-1,
section 2.5 for more information on this topic.
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VII. Expressions and Assignment:

All the items in this section are described either in FIB-1, or the
discussion above. They have been broken out to allow you to express your
level of interest in these various capabilities.

VIII. Execution Control:

IX

The items in this section are described in section 2.8 of FIB-1, except for
Enable, Signaling, and Conditions, which are described above in the
explanation under point 1.

I/0 statements:

The new VALUES keyword in control information lists in I/0 statements
standardizes the long needed feature, of determining how many values were
transferred, when a variable length record is being read into a (larger)
fixed size array. The NULLS keyword gives you similar information about a
list directed read of an array, when only some of the elements are
specified.

The POSITION, ACTION, and DELIM keywords in OPEN and INQUIRE statements are
described in section 2.9 of FIB-1.

The PAD keyword in OPEN and INQUIRE statements allows the user to control,
wvhether the run time system pads or issues an error, when a length mismatch
occurs between the I/0 list and the external record.

The IOLENGTH specifier is included to allow the user to optimize the I/0
performance of a program, in a portable way, by INQUIREing about the
maximum length record that can be written to a given file in a single
operation.

X. PORMATS (Called Input/Output Editing in S8):

This area has fev extensions beyond FORTRAN 77. Section 2.9 of FIB-1 sums
up the situation succinctly. Since FIB-1 was written, the B edit
descriptor has been added for supporting the bit data type.

The main item of interest is the inclusion, at long last, of a standard
form of NAMELIST I/0. While NAMELIST I/0 has been available in most
vendor’s implementations for some time, there are many variations in
program and data syntax. This is in spite of its inclusion in a well known
auxiliary FORTRAN standard. The FORTRAN 8X version is yet a different
variation, which does not use a NAMELIST statement at all. Rather, it uses
the specification FMT=** in the control information list, and allovs
NAMELIST input or output from the I/0 list quantities.
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XI. Program Units:

This topic is covered in sections 2.5 and 2.6 of FIB-1. As discussed
above, the reason that INCLUDE has been put into this section of the ballot
is the complexity and difficulty of the MODULE/USE feature.

The closest analogy to the MODULE/USE feature defined in PORTRAN 8X is the
Package concept in the Ada language. It allows for data declarations,
internal procedure declarations and other name declarations to be packaged
up in one convenient place for easy reference. It allows for name mapping
and selective visibility of names exported and imported to the MODULE; it
does this by using the ONLY, ALL, EXCEPT, PRIVATE, and PUBLIC keywords.

Unlike Ada, however, FORTRAN BX has no elaborate compilation library
mechanism to insure both integrity and flexibility of the declarations.
This leads to the problem, that in order to support MODULE/USE, the vendor
needs to use one of 3 mechanisms:

1) An elaborate compilation library scheme, like Ada’s. Vhile vendors of
large machines could certainly implement this, it would seem to
decrease portability, because the low end vendors would have no
incentive to use such an elaborate scheme.

2) Require that modules all be compiled at once. This requirement, like
that of the PASCAL language, actually makes it harder to maintain large
applications, not easier.

3) Invent a simple means of mapping MODULE names to file names, to perform
something like an INCLUDE function. While this is probably a
reasonable compromise between 1) and 2), and might work fine in a
single user system environment, it certainly seems inadequate when
working on large multi-module programs on computers with rich file
systems like VAX, DECsystems, and PDP-11s running most DEC supported
operating systems.

In contrast, the INCLUDE statement has the combined advantages of power,
flexibility and widespread implementation and usage already. For this
reason, the DEC representatives to X3J3 have consistently supported INCLUDE
instead of MODULE/USE.

These are both included as ballot items, so that you may express your
opinion on this issue.

Also under this heading is the topic of interface specifications. These

allov strong type checking across procedure calls, even vhen separate
compilation is used.
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XII. Functions and Subroutines:

Most of the items in this chapter are described in section 2.6 of FIB-1,
and they are available in some form in many common programming languages.

Recursive procedures are not hard to implement overall, given a stack based
architecture, like that of the PDP-11 and VAX machines. However, there are
potential problems for user programs, since many Subroutines and Functions
take advantage of the "automatic" SAVE, that happens because local
variables are statically allocated. Thus, new user programs using the
RECURSIVE keyword would generally not have problems, while existing
programs converted to this feature should expect them.

Keyword arguments are only allowed with interface specifications or
simultaneous compilation of the calling and called routines, because they
require, that the compiler map tie the keyword mechanism to a fixed
argument order.

Alias (identified) array actual arguments require a descriptor passing
mechanism (also called a dope vector). Since the called routine has no way
of knowving whether its caller will pass an alias array or a base array, it
must accommodate the more complex mechanism. Thus, there is the potential
for upwvard compatibility problems with this feature, when mixing object
code for FORTRAN 77 subroutines and functions with FORTRAN 8X calling
programs. There is also a potential for performance degradation of
existing user code with this feature, because FORTRAN 77 arrays, even vhen
using passed length and assumed size features, are passed by the more
efficient reference mechanism.

The user vritten elemental function feature was not described in FIB-1.
This capability, proposed only recently, would allow user functions,
vritten with certain constraints, to behave like certain array valued
intrinsic functions when called with array arguments.

XIII. Intrinsics:

There are many more intrinsic functions in FORTRAN 8X than FORTRAN 77.
Many of the new ones are described in FIB-1 and have to do with arrays and
nev numeric type specifiers. The environment intrinsics are described in
section 2.3 of FIB-1. Many of the array intrinsics are described in
section 2.2.

The terminology "elemental" or "transformational" is used to characterize
array intrinsic functions. An elemental function is one that takes an
array argument, applies a uniform operation to each argument, and returns
an array of the same shape as its argument. A transformational function,
by contrast, generally returns a result vhose shape is different from the
input argument, and vhose values depend on interactions among the values of
the input array.
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FORTRAN 8X SIR BALLOT

DECUS membership number:

PORTRAN experience level: Vizard Expgrt Knovledgeable
Normal Novice
Our site uses the following operating systems: Vgié:?i 3G§;?tﬁ§
RSX-11 RSTS RT-11 IAS
TOPS-10 TOPS-20
OTHER
i ion: Employed as:

Typesgiegigi?zzatlon P Professional Programm?r
Engineering Problem SolYer (occasional)
Commerical Compiler Vriter/Implementator
Government Home Computer User
Vendor (computer) Manager of Software
University Other
Other _—

NO___

Do you support the concept of deprecated features ig FORTRAN 8X? YES___
(Note: This does not count tovard your total point count.)

(SIR balloting process is as follovs: Users.a}locate points to items with
100 points total. Points can be awvarded pos:t%vely to encourage an item,
or negatively, to discourage it; at most 10 points can be avarded.on any 1.
one item. Absolute value of points are counteq towvard the 100 point totalj
thus, a +10 and a -10, use 20 points, not O points.)

Category codes:

BENEFIT CATEGORY:

3 - Nev run time capability, not available in existing languagesx*.

2 - Nev run time capability, found in one or more widely used existing
languages.

1 - Nev compile time capability, not available in existing languages.

0 - Nev compile time capability, found in one or more existing languages.

»

Note: The interpretive language APL is being excluded here from the
list of "widely used existing languages". It has had most of the array
features in FORTRAN BX for many years. Hovever, it has not proved
sufficiently popular to attract large numbers of existing FORTRAN 77
users. Thus, a more FORTRAN like approach, such as the FORTRAN 8X
array processing extensions, appears to be warranted.

IMPLEMENTATION DIFFICULTY (VAX specific, rough estimate):

Already in VAX PORTRAN V4.

Easy - Underlying mechanism exists; syntax or other easy vork only.
Moderate - Underlying mechanism needed, but is straightforvard.
Hard - Underlying mechanism new, difficult, or some special
consideration.

oMW

PERFORMANCE OVERHEAD* (VAX specific, rough estimate):

3 - Uses existing mechanisms; performance level of VAX FORTRAN V4.

2 - Underlying mechanism nev; but comparable performance to V4.

1 - Nev mechanism; may be slover than V4, but no degradation of existing
code.

0 - Nev; slover than V4, and may degrade existing code performance.

* Note: For benefit categories 2 and 3, this refers to run time overhead
(slovdown). For benefit categories O and 1, this refers to compile
overhead (slowdown). L&T-20



X3J3/S8 FEATURE (Benefit-Implementation Difficulty-Overhead) POINT
See category codes below for meaning o ¢3é§§9
BJ

III. Lexical Elements: é;:ffi?#’
Nev source form items: is“ r4
Significant blanks (0-0-0)
Insignificant separator "_" (0-0-0)
Lines to 132 characters (0-3-3)
Column 1-6 usage removed (0-2-3)
"i" initiating comments (0-3-3)
Multiple stmts per line, ";" separator (0-0-0)
Nev continutation convention (0-1-0)
IV. Data Types:
Numeric type attributes (precision, range) (2-2-3)
CHARACTER constant syntax (allow " as well as ') (0-2-3)
Derived data types:
Simple data structuring mechanism (like V4) (2-3-3)
Variant components (2-2-2)

Derived type parameterization
(array dimensions, char length, precision attributes)(0-0-1)

Strong typing (0-0-0)
Derived type constants (0-1-1)
Bit data type (2-0-1)

V. Entity declaration and Specification Statements:

Declaration form:

Attributes on type declarations (0-2-1)
Value attribute (replaces DATA stmt) (0-2-2)
Visibility attribute (0-0-0)
Array attribute (0-2-3)
Allocatable attribute (2-0-0)
Optional attribute (2-0-0)
IMPLICIT NONE statement (0-3-3)
REAL CHAR statement (1-1-1)

Category cedes:
PERFORMANCE OVEREEAD+ (VAX specific, rough estimate):
BENEFIT CATEGORY:
3 - Uses existing mechanisas; performance level of VAX PORTRAN Vi.

3 ey Tun tise capability, mot svailable in existi languages+ 2 - Underlying mechanise nev; but comparable performance to Vé.
2 - Nev run :lu unbuny: found in ene or more vt::ly used ::;::u 1 - l:: sechaniss; ssy be slover than V4, but mo degradation of existing
1 code.
3 - :: "'Pﬁ' time capability, mot available in existing languages. 0 - Mev; slover than V4, and may degrade existing code performance.
e apanili. in ene or more axisting uages. e Mote: For benefit categories 2 and 3, this refers to run tise oycrhud
¢ :ﬂﬂ ﬂo: interpretive language APL i5 being excluded bere fros the (slowvdown). Por benefit cetegories O and 1, this refers to compile
ist of “widely used existing languages®. It has had most of the array overhead (slovdown).

features in PORTRAN 8X for many years. Bovever, it has mot
sufficiently popular to sttract large nusbers of existing
wsers. Thus, a sore PORTRAN like approach, such as the FORTRAN 8X
8rray processing extensions, appears to be varranted.

INPLEMENTATION DIFFICULTY (VAX specific, rough estimate):

; - :.lrudy in VAX PORTRAN V.
- Basy - Underlying mechaniss exists; syntax or other easy work onl
1 - Moderate - Underlying mechaniss needed, but is nulgmzorvud. v

0 - Bard - Underlying mechanise nev, diffi
contidernaerly fficult, or some special

proved
N
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. & f
£§
VI. Accessing Data Objects: s £
&f
Nev array features: §§&6
Vhole array references, operations (3-0-1)
Array section references, operations (3-0-1)
Identified (alias) arrays (3-0-0)
Array valued constants (1-1-1)
Array valued expressions (3-0-1)
Vector valued sections (3-0-0)
Allocatable arrays:
Allocate and free statements (2-1-0)
Passing as arguments (2-2-3)
Returning a newly allocated array (2-0-0)
Array section parent for substring (3-0-0)
Component selection for derived types (2-3-3)
VII. Expressions and Assignment:
Newv bit expressions (2-2-2)
Overloaded operators (0-0-0)
Derived monadic and dyadic expressions (0-0-0)
Vhole array assignment (3-1-3)
Masked array assignment (WHERE) (3-1-1)
Selected array element assignment (FORALL) (3-1-1)
Derived type operations
(assignment, comparison, 1/0, passing as arguments) (2-2-3)
VIII. Execution Control:
New DO construct (0-2-3)
CASE (0-2-3)
Enable, Signaling, conditions (3-2-3)
IX. I/0 statements:
Control information list keywvords: 9.2.3
VALUES 22:2:3; —
NULLS 4 EE—
OPEN/INQUIRE keywvords:
POSITION g'%:g; E—
ACTION (3:2_3) —_—
DELIM (2-2-3) E—
PAD E—
INQUIRE keyword:
JOLENGTH (3-2-3) -
egory codes:

BEXEFIT CATEGORY:

PERFORMANCE OVERBEAD* (VAX specific, rough estimate):

3 - Wev run time capability, mot available in existing 1 ¥,

2 - Mev run time capability, found in one or more videly used existing
s.

1 - Nev compile time capability, not available in existing languages.

O - Mev compile time capability, found in one or more existing languages.

*« Mote: The interpretive language APL is being excluded here from the

3 - Uses existing mechanisms; performance level of VAX PORTRAN Vi .
2 - Underlying mechanise nev; but comparable performance to Vé.

1 - Mev mechanism; may be slover than V4, but mo degradation of existing

code.

O - Nev; slover than V4, and may degrade existing code performance.

Note:

list of "videly used existing languages™.

It has had most of the array

(slovdovn).
overhead (slovdown).

For benefit categories 2 and 3, this refers to run time overhead
For benefit categories O and 1, this refers to coapile

festures in FORTRAN 8X for many years. Bovever, it bas not proved

sufficiently popular to attract large numbers of existing PORTRAN 77

users. Thus, a more PORTRAN like approach, such as the FORTRAN BX
array processing extensions, appears to be varranted.

IMPLEMENTATION DIFFICULTY (VAX specific, rough estimate):

3 - Already in VAX PORTRAN Vi.

2 - Rasy - Underlying mechaniss exists; syntax or other easy vork only.

1 - Moderate - Underlying mechanism needed, but is straightforvard.

0 - Bard - Underlying mechanism nev, difficult, or some special
consideration.
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X. PORMATS (Input/Output Editing):

Name directed

(similar to but not the same as NAMELIST) (
(

B (bit) editing
XI. Program Units:

Interface specifications
MODULE and USE mechanism:

Allovs declarations, nested scope

Name scope control

(ONLY, ALL, EXCEPT, PRIVATE, PUBLIC)

Name mapping

INCLUDE stmt (not in FORTRAN B8X now)

XII. Functions and Subroutines:

Internal procedures
Recursive procedures
Argument intent
Optional arguments
Keywvord arguments
Alias array arguments

User written array valued functions

User written elemental functions
XIII. Intrinsics:
Environmental intrinsics

Array intrinsics:
Elemental array functions

Transformational array functions

ABSOLUTE POINT TOTAL (maximum of 100 points)

(0-0-0)

(0-0-0)
(0-0-0)
(0-3-3)

(0-1-1)
(2-0-1)
(3-2-3)
(2-2-2)
(0-0-0)
(3-0-0)
(3-0-0)
(3-0-0)

(3-2-3)

(3-0-2)
(3-0-0)

stegory cedes:
BENEFIT CATEGORY:

3 - Mev run time capability, mot svailable in existing languages*.

2 - Wev run time capability, found in one or more videly used existing
es .

1 - Mev compile time capability, mot available in existing languages.

O - Wev compile time capability, found in one or more existing languages.

e Mote: The interpretive language APL s being excluded here from the
1ist of "widely used existing languages®. It has had most of the array
features in PORTRAN B8X for many years. Bovever, it has not proved
sufficiently popular to attract large numbers of existing PORTRAN 77
wsers. Thus, s more PORTRAN like approsch, such as the PORTRAN BX
array processing extensions, appears to be varranted.

IMPLEMENTATION DIFFICULTY (VAX specific, rough estimste):

3 - Already in VAX FORTRAN Vi.

2 - Basy - Underlying sechanise exists; syntax or other easy vork only.

1 - Moderate - Underlying sechaniss needed, but is straightforvard.

0 - Bard - Underlying sechaniss mev, difficult, or some special
consideration.

Mail to:
Jay V. Viley, 32-270
Bechtel Powver Corp.

POB 60860, Terminal Annex
Los Angeles, CA 90060

- ————————————————————

PERFORMANCE OVERBEAD* (VAX specific, rough estimate):

3 - Uses existing mechanisas; performance level of VAX FORTRAN Vé.

2 - Underlying sechanism nev; but comparable perforsance to Va.

1 - Nev mechanisp; may be slover than V4, but no degradation of existing
code.

0 - Nev; slover than V4, and smay degrade existing code performance.

¢ Note: For benefit categories 2 and 3, this refers to run time overheacd

(slovdovn). For benefit categories O and 1, this refers to compile
overhead (slovdowvn).

MAIL DEADLINE IS 23 OCTOBER 1985

L&T-23



Status of Work Toward Revision of Programming Language Fortran

by
Jerrold L. Wagener
Amoco Production Company
Tulsa, Oklahoma

May 1984

Please direct comments or questions concerning the technical content of
this report to: Jerrold L. Wagener; Amoco Research Center; PO Box 591;
Tulsa OK 74012; (918) 660-3978

*k % * &% * & * * * * &« * &« * * & * * &« * * * * &« * Kk

The Chairman of Fortran Standards Committee X3J3, Jeanne Adams, would like to
call your attention to a series of Fortran Forum meetings to be held in the
summer and fall 1983. The first two of these one day informational meetings
have been scheduled for Wednesday, August 8, at E G and G, Idaho Falls; and
for Monday, August 13, at Colorado State University, Fort Collins. More
detailed announcements of these Forums appear on pages 43 and 45. Additional
information can also be obtained by calling Jeanne Adams at (303) 491-7596.
Jeanne would also like to hear from other organizations that would be interes-
ted in acting as host for a Fortran Forum.

Observers are welcome to attend regular meetings of X3J3. Future meetings of
the committee are scheduled for 6 to 11 Aug 1984 in Jackson WY; 12 to 16 Nov
1984 in Fort Lauderdale FL; February 1985 in northern California; and May 1985
in Champaign-Urbana IL. Because of limitations on meeting space, anyone who
would like to attend an X3J3 meeting should request further information in
advance from the X3J3 Vice Chairman, Martin Greenfield, at (617) 671-2912.
International meetings are also planned for 1 to 5 July 1985 in Germany; and

8 to 12 July 1985 in England.

% % % * * * * * * &« &« * * * &« * * * * * * * * * * K%

PLEASE COMPLETE THE SURVEY on pages 2, 3, and 4.
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FORTRAN 8x SURVEY
FORTRAN STANDARDS COMMITTEE X3J3
Jeanne Adams, Chair, X3J3

This questionnaire has been developed to survey the opinions of
the user community on the new features and the architecture
proposed by X3J3 for 4inclusion in the next draft PORTRAN
standard. The results of this and other surveys and question-
naires will be used by the X3J3 committee in assessing the
strength of each new facility for inclusion in a draft standard.
Information about the new features is contained in “FORTRAN
Information Bulletin®, Number 1. Return your questionnaire to:

Andrew Johnson

MS 10Cl17-3

Prime Computer Inc.

500 0l1d Connecticut Path
Framingham, Ma 01701

RESPONDENT PROFILE

Check those that apply.

Type of Organization: Are you employed as:
Scientific Professional Programmer
Engineering Problem Solver (Occasional)
Commercial Compiler Writer/Implementor
Government Home Computer User
Vendor (Computer) Manager of Software
University Other

Other (state)

Was FORTRAN your first computer language? Yes No

What is your "language of choice?"

Name the vendor and operating system currently used.

Do you now use: FORTRAN 66 FORTRAN 77__ 77 Subset___

Do you subscribe to: FORTEC SIGPLAN SIGNUM
Have you seen the FORTRAN Information Bulletin summarizing the
proposals currently under consideration for FORTRAN 8x? Yes No
List two features for FORTRAN 8X that--

You want in FORTRAN: You do not want in FORTRAN:

1. 1.

2. 2.
================‘=‘===================================B-g'=8===8===g=
Name Address

Tel. No.
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CHECKLIST ON FORTRAN 8x FEATURES

IStrongly | IDo not [Strongly IDc
IApprove |Approve :Apptove :Disapprove=Cax
I |

Array Processing Features_| | | | |
WHERE Construct | | | | |
Data Structures | . | | | |
New Source Porm(free) ! ! | | |
Significant Blanks | | | | |
Recursion | | | | |
Precision Specification | | | | |

Environmental Intrinsics__| | | | |

Loop Constructs | | | | |

Enhanced CALL | | | | |

CASE Construct | | | | |

Internal Procedures ! | [ | |

IMPLICIT NONE | | l | |

Entity Oriented Decl. | | 1 | |

Derived Data Type | ! | | |

MODULES | | | | |

Event Handling | | I | |

Varying CHARACTER Length__ | | | | |
(Note it has been removed)

Bit Data Type (Note that
it has been removed) | | | | |

Macros (Note that it
has been removed) | | | | |

Architecture with deprecated
Features (next page) | l ! l |

ggguggggg:g:gggggﬂg:‘ggg========ﬂ======================B==============
General Impression
of FORTRAN 8x l ' ' !

—-— l—'_'—
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DEPRECATED FEATURES

Which of these features would you make a candidate for deletion
in the 199X FORTRAN standard, note FORTRAN 9x. All of these
features will be retained in 198x. Do you want these removed
from 199x, retained in 199x or are you undecided? Check one.

Removed |IRetained! Unde-
from | in | cided

199x 199x
FORTRAN 77 Fixed Position Source From | |

Alternate RETURN | |

Assumed Size Dummy Arrays | |

Passing Scalar to Dummy Array | |

Specific Names (not Generic) for Intrinsics | |

Statement Functions | |

BLOCK DATA Program Unit | |

Arithmetic IF Statement | |

ASSIGN and Assigned GO TO Statements | |

COMMON Statement | |

Computed GO TO Statement | |

DATA Statement | |

DIMENSION Statement | |

DOUBLE PRECISION Data Type | I

ENTRY Statement | |

EQUIVALENCE Statement | |

FORTRAN 77 DO Statement | |

PAUSE Statement | l

Please include any comments you wish to make concerning FORTRAN
Bx features and features marked as candidates for deletion from
FORTRAN 9x on the reverse side of this page.

L&T-27






Status of Work Toward Revision of Programming Language Fortran
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This report describes the current status of the technical work of X3J3 since
the adoption of X3.9-1978 (Fortran 77). This work, informally referred to as
"Fortran 8x", is incomplete and tentative, and is subject (and likely) to
change prior to issuing a draft proposed standard (expected to occur no ear-
lier than 1985). The purpose of this report is to summarize the status of
current work by X3J3 relative to a future revision of the current Fortran
standard. A list of criteria for this revision is summarized in section 3.1
of this document. Comments on any and all aspects of the features described
in this report are welcomed.

1. INTRODUCTION

Among the additions to Fortran 77 contemplated for the next Fortran standa:zd,
five stand out as the major ones: ~

array operations

improved facilities for numerical computation
programmer defined data types

facilities for modular data and procedure definitions
the concept of "deprecated" features

A number of other additions are also included in Fortran 8x, such as improved
source form facilities, more control constructs, recursion, dynamically allo-
catable arrays of any size, and event handling.

No Fortran 77 features will be removed; it remains X3J3“s intent that any
standard-conforming Fortran 77 program will be a standard-conforming Fortran
8x program, and that, with any exceptions clearly listed in the document, new
Fortran 8x features can be compatibly incorporated into such programs.

1.1 Array Operations

Computation involving large arrays is an extremely important part of engi-
neering and scientific uses of computing. Arrays may be used as atomic enti-
ties in Fortran 8x, and operations for processing whole arrays and sub-arrays
(array sections) are included in the language for two principal reasoms: (1)
these features provide a more consise and higher level language that will
allow programmers to more quickly and reliably develop and maintain
scientific/engineering applications; (2) these features can significantly
facilitate optimization of array operations on all computer architectures.

The Fortran 77 arithmetic, logical, and character operations and intrinsic
functions are extended to operate on array-valued operands. These include
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whole, partial, and masked array assignment, array-valued constants and
expressions, facilities to define user-supplied array-valued functions, and
new intrinsic functions to manipulate arrays, extract general sections, and to
support extended computational capabilities involving arrays (e.g., array
reduction).

1.2 Numerical Computation

Scientific computation is one of the principal application domains of Fortran,
and the guiding objective for all of the technical work is to strengthen For-
tran as a4 vehicle for implementing scientific software. Though nonnumeric
computations are increasing dramatically in scientific applications (and &
number of the tentative additions to Fortran reflect that trend), numeric com-
putation remains the workhorse. Accordingly, proposed additions include por-
table control over numeric precision specification, inquiry as to the charac-
teristics of numeric information representation, and improved control of the
performance of numerical programs.

1.3 Derived Data Types

"Derived data type" is the term given to that set of features in Fortran 8x
that allows the programmer and package writer to define arbitrary data struc-
tures and operations on them. Data structures are user-defined aggregations of
intrinsic and derived data type fields. Intrinsic operations on structured
objects include comparison, assignment, input/output, and use as procedure
arguments. The derived data type facilities may be used, without further oper-
ation definition, as a simple data structuring mechanism. With additional
operation definitions, derived data types provide an effective implementation
mechanism for data abstractions.

Procedure definitions in Fortran 8x may appear internally in & program unit,
and as such may be used to define operations on derived data types. Internal
procedures take essentially the same form as external procedures, with addi-
tional provisions for their use as infix operators. New operator symbols may
be defined, and the intrinsic operator symbols may be overloaded for use with
new dats types. Internal procedures may be used simply as & mechanisa for
defining procedure packages (whether or not new data types are involved), and
may be used for new operations on objects of intrinsic data types.
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1.4 Modular Definitions

There is no way in Fortran 77 to define a global data area in one place and
have all the program units in an application use that definition. In addi-
tion, the ENTRY statement is awkward and restrictive for implementing &
related sct of procedures, possibly involving common data objects. And
finally there is no weans in Fortran by which procedure definitions, espe-
cially interface information, may be made known locally to a program unmit.
All of these deficiencies, and more, are remedied by a new type of program
unit that may contain any combination of data element declarations, derived
data type definitions, procedure definitions, and procedure interface informa-
tion. This program unit, called a MODULE, may be considered to be a generali-
zation of and replacement for the BLOCK DATA program unit. A module may be
referenced by any program unit, thereby making the module contents available
to that program unit. This provides vastly improved facilities for defining
global data areas and procedure packages. It also provides & convenient
mechanism for encapsulating derived data type definitions (including opera-
tions defined on them), i.e., for encapsulating data abstractions.

1.5 Deprecated Features

With the advent of superior facilities, the use of certain older features of
Fortran should be discouraged, and some of these features should possibly
eventually be phased out of the language. For example, the numeric facilities
alluded to sbove provide the functionality of DOUBLE PRECISION; with the new
array facilities non-conformable argument association (such as passing an
array element to & dummy array) is unnecessary (and in fact is not useful as
an array operation); BLOCK DATA units are obviously redundant and inferior to
modules. It is the current intent to identify such "superseded" facilities as
deprecated (according to Webster: "mild or regretful disapproval; lower esti-
mated value') features. Deprecated features will remain part of Fortran 8x;
it is the intent that complete upward compatibility be maintained between For-
tran 77 and Fortran 8x. Deprecated features may, however, be candidates for
removal from the version of the Fortran standard following Fortran 8x. It is
the intent that in this way official notice is given many years prior to
removing & feature from the standard language. In Section 3.3 below, the pro-
posed deprecated features are identified, together with possible functional
replacements.
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2.  LANGUAGE SUMMARY

In this section a summary of proposed Fortran 8x features is given, with
emphasis upon new features. The description uses a form of BNF slightly modi-
fied from that used in the Fortran 77 standard (X3.9-1978). Metasymbols are
italicized, and comprise

is introduces & syntactic class definition
or introduces a syntactic class alternative
[] encloses an optional item

[]... encloses an optionally repeated item

The principal difference between this form of BNF and that in X3.9-1978 is
that each definition starts with the name of the syntactic class that is being
defined; the actual definition follows the metasymbol is or or. In X3.9-1978,
only the right-hand side appeared, with informal text introducing the class
being defined. Lower-case words, including hyphenated words, are syntactic
class names. Upper-case is used for words that actually appear in the Fortran
code (terminal symbols), even though lower-case is also allowed in the new
source form. Terminal symbols that may have imbedded blanks (e.g., ENDIF and
END IF) are shown in only one form. There is no attempt to be completely com-
prehensive in this summary, especially with Fortran 77 features. The syntax
should be considered illustrative and incomplete; in the interest of brevity,
some syntactic items (e.g., integer-expr) are not defined, and hopefully are
adequately clear from context. Both syntax and semantics are subject to
change prior to issuing a draft standard.

Each of the following sub-sections has the three part form of (1) & general
discussion of the particular topic of the sub-section, (2) the BNF descrip-
tions of the features under discussion, and (3) a set of notes and examples
that provide specific.points of i{nformation. Where new intrinsic functions are
listed in the syntax only the function names are given (not the argument
lists); following the names are brief descriptions of the functionalities.

2.1 Full Language Overview

The following highly condensed summary of the full language is provided so
that one can see at & glance the major components of proposed Fortran 8x. So
that it is clear which are the proposed new features, these are italicized
(along with the metasymbols) and placed first (or occasionally last) in a list
of syntactic class alternatives. Unitalicized items are essentially unchanged
from Fortran 77, and are not further described in this information bulletin.
The new features are all described in greater detail in the succeeding sec-
tions. The deprecated Fortran 77 features are last in any list of syntactic
class alternatives. So that it is clear in this section which features are the
deprecated ones, ob is used in place of Or in these cases. (The italicizing
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of new features, and the use of ob, occurs only in this section on full

language overview.)

program-unit

unit-heading

local-
specification

declare-
statement

attribute

is

is

or
or
or
or
ob

Is
or
or
or
or
or
or
or
or
or
or
ob
ob
ob
ob
ob

Is

Is

or
or
or
or
or
or
or
or

unit-heading
[ use-statement ]...
[ local-specification ]...
{ executable-construct J...
[ internal-procedure |...
END [unit-type [unit-name])

MODULE module-nome
HANDLER handler-nome
[PROGRAM program-name]
function-heading
subroutine-heading
BLOCK DATA identifier

type-definition
procedure-interface
declore- statement

REFER refer-name ( ottribute [,ottribute]... )

type-declaration

IMPLICIT implicit-list

PARAMETER ( constant-definition-list )
SAVE [ save-list ]

INTRINSIC procedurc-name-list
ENTERNAL procedure-name-list

FORMAT ( format-specification )

COMMON [/common-block-name/] common-1ist
DATA initial-value-list

DIMENSION dimension-list

EQUIVALENCE equivalence-list
statement-function

identifier [,identifier]... : attribute [,attribute]...

non-char-type
intent-attribute
optional-attribute

REFER (refer-naome)
CHARACTER [ (length))
DIMENSION (dimensions)
INITIAL (constant-expr)
CONSTANT (constant-expr)
SAVE
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type-
declaration

non-char-type

var-decl

executable-
construct

basic-
statement

assignable-
object

object

expr

or
or

or

is

or
or
or
or
ob

is
or

is

INTRINSIC
EXTERNAL

CHARACTER[*1len] var-decl{*len) [,var-decl*len]]

non-char-type var-decl [,var-decl]...
floating-point-data-type

TYPE ( type-name )

EVENTMARK

INTEGER

LOGICAL

DOUBLE PRECISION

identifier f(dimensions)]

block-case
block-do

block-if
basic-statement
fortran77-do-loop

orray-assignment

identify-statement
event-handling-statement

EXIT [construct-nome]

CYCLE [construct-nome)
assignable-object = expr

io-stmt

GO TO label

CALL subroutine-name[([sctual-argument-list])]
CONTINUE

RETURN (return-code]

STOP [stop-code]

IF (scalar-logical-expr) basic-statesent
IF (arithmetic-expr) branch-1list

ASSIGN label TO integer-variable

GO TO integer-variable [[,] (label-list))
GO TO (label-list), integer-variadble
PAUSE [pause-code]

[ derived-data-type-object % ]... object
array-object

scalar-object

[unary-operator] basic-expr
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basic-expr is value

Notes

.

or constant-nasme
or assignable-object

or function-name ([actual-arg-list])

or basic-expr binary-operator basic-expr
or (expr)

Statement labels are not indicated in this summary;
any statement may be labelled.

The declare-statement allows "entity-oriented’ declarations,
where the entity name is given first, followed by a list of
its attributes. This style of declaration complements the
"attribute-oriented" declaration style of Fortran 77.

The ENTRY statement is deprecated and not listed here.

It is used to partition the local-specifications and
executable-constructs in a program unit; internal-procedures
provide equivalent functionality.

The MODULE program-unit may not contain & block of
executable-constructs (except as internal-procedure bodies)
(see Section 2.5 below).

BLOCK DATA program-units may contain only local-specifications.

Note the END statement extensions, even though they are not
italicized.

Procedure-headings have minor extensions, even though they
arec not italicized (see Section 2.6 below).

Note that, because an assignable-object may be an array or

array section, expressions and assignments are considerably
extended, even though they are not italicized (see Section

2.2 following).

Restrictions on ordering of local-specifications are not
shown here.

The EXIT and CYCLE statements may only appear within block-do

constructs; the RETURN statement may only appear within (internal
and external) function and subroutine subprograms.
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- The REFER statement associates a refer-name with s collection of
sttributes. The REFER (refer-name) attribute may be used in
subsequent attribute lists to represent the collection.

2.2 Array Processing

The proposed array facilities view whole arrays and array sections as atomic
computational objects from which expressions can be composed and to which
assignment can be made. That is, a basic aim of array processing is to
operate where possible directly on the arrays themselves rather than on their
elements individually. All scalar operations are extended to conformable
arrays, operating on them in an element-by-element fashion. Both user-written
and intrinsic functions may return array values. Operations on whole arrays
are thus made available in functional foim.

The ability to manage and control storage of arrays has been significantly
enhanced by addition of the following features: (1) automatic arrays (local
arrays with variable dimensions) are created on entry to & procedure and des-
troyed on return; (2) allocatable arrays are created by execution of an
ALLOCATE statement, and are destroyed by execution of a FREE statement or by
return from the procedure in which they are created; (3) assumed shape arrays
(dummy arrays) have implicit dimension information passed during a call,
somewhat analogously to the passing of length information to Fortran 77
CHARACTER*(*) dummy arguments.

array-object is array-name
or array-section [(substring-range)]

array-section is array-name (subscript-ran;e[.lubscript'rla;cl...)
subscript-range /s integer-expr

or [integer-expr]:[integer-expr][: integer-expr]

or one-dim-integer-array-expr
substring-range /s [1nt.gor-cxp:l:linto;er-cxpxl
array- Is [ comstructor-value [ ,constructor-value]... ]

ctor

conser (note: outer brackets part of constructor)
constructor- is scalar-expr . ]
value or integer-expr : integer-expr [: integer-expr

or repeat-factor array-constructor

repeat-factor is integer-expr
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array-assignment is

index-range

identify-
statement

range
virtual-array
parent-array

array-intrinsic-
function

srithmetic-
logical-
reduction-
function

inquiry-
function

construction-
function

or
or

or

is

is

is

or
or
or
or
or

is

or
or
or
or
or
or
or

is
or
or
or
or

or
or

array-object = array-expr
WHERE (array-logical-expr) array-object = array-expr
WHERE (array-logical-expr)
[array-object = array-expr]...
[OTHERWISE
[array-object = array-expr]... ]
END WHERE

FOR ALL (index-range /,index-range]... [,logical-expr])
assignment-statement

integer-variable = integer-expr:integer-expr[:integer-expr]

IDENTIFY «<range> virtual-array = parent-array

[1lower-bound: ] upper bound [,[lower-bound:]upper-bound]...
array-name (integer-variable [,integer-variable]...)
array-name ( linear-mapping [,linear-mapping]... )

arithmetic-logical-reduction-function

inquiry-function

construction-function

manipulation-function
geometric-location-function

MATMUL matrix multiplication

SUM sum all elements of an array
PRODUCT product of all elements

MAXVAL maximum value in an array

MINVAL minioum value in an array

COUNT number of true values in an array
ANY true if any value in array is true
ALL true if all values are true
DOTPRODUCT dot product of two arrays

RANK rank of argument array

EXTENT size of array in each dimension
SIZE total number of elements in array
LBOUND lower bound in each dimension
UBOUND upper bound in esch dimension
SPREAD replicates array by incressing rank
REPLICATE replicates by increasing extent
MERGE merges two arrays, using & sask

L&T-37



or DIAGONAL creates a diagonal array

or PACK packs array into a vector, with mask

or UNPACK inverse of PACK

or SHAPE changes the shape of a given array
manipulation- is CSHIFT circular shift of srgument array
function or EOSHIFT end-off shift of argument array

or TRANSPOSE matrix transpose of argument array
geometric- Is FIRSTLOC locate first true element
location- or LASTLOC locate last true element
function or PROJECT select masked values from array

Notes and Examples -
- Arrays of zero size are permitted.

- Two arrays are conformable if they are the same shape (same
rank and same extent in each dimension).

In executing array assignment statements the entire right hand
side is evaluated before any assignment is made to the target
array. This is significant when the same array (or sections of
the same array) appears on both sides of the assignment operator.

.

Element-by-element computation means that the operation takes
place many times (all logically in parallel), once for each pair
of corresponding elements of the operands, and the result is an
array conformable with the operands. For example,

real A(100), B(100)
A=A+ B*3.0 + sin(B)

performs A(I) = A(I) + B(I)*3.0 + SIN(B(I)) for all I between 1
and 100. Arithmetic, logical, and character operators, and scalar
intrinsic functions operate in this manner.

Whole array operations may be masked by FORALL and WHERE
statements (and WHERE blocks), avoiding computation on certain
elements and leaving portions of the target array unchanged:

real A(100,100), B(100,100), THRESHOLD

where (B.ne.0) A = A/B ! avoid zero-divide
where (A.gt.THRESHOLD) A = THRESHOLD ! flatten peaks
forall (I=1:100,J=1:100,1I.ne.J) A(I,J) = 0.0 ! keep diag
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Array-valued functions are analogous to scalar-valued functions:

real function CONCAT(A,B)
real A(:), B(:), CONCAT(size(A)+size(B))
CONCAT(1:size(A)) = A
CONCAT(size(A)+1:) = B

end function CONCAT

An array-constructor forms a one-dimensional array from scalar
values (note that &rray construction employs square brackets as
delimiter symbols). This may be "shaped" into multi-dimensional
arrays with the SHAPE intrinsic function. One use of
constructors is O create array constants:

integer A(10) .
A= [1,2,3,4,5,0,0,0,0,0] !'or A= [1:5,5[0])

Generally wherever a8 whole array may be uscd an array section may
be used. Examples of array sections of REAL A(8,8), B(10) are:

B(5:1:-2) ! elements B(5), B(3), B(1)
A(1:7:2,2:8:2) ! one color

A(2:8:2,1:7:2) ! on a checkerboard
A(1:4,) ! upper half of A

Sub-arrays and general sections may be selected and given new
"virtual array" names by using the IDENTIFY statement:

real C(1:100,1:100), D(1000)
identify €1:100> DIAG(I) = C(I,I)

Since IDENTIFY is an executable statement, the virtual array
definition can be changed dynamically during execution:

identify £1:1000» DIAG(I) = D(1001-])
Example of the use of assumed-shape arrays:

function XYZ (A,B)

real A(:,:), B(-1:,5:)
In Fortran 77 this would have to be accomplished with something
like:

FUNCTION XYZ (A,B,I,J,K,L)

REAL A(1,J), B(-1:Kk,5:L)

The concepts of reduction, construction, sanipulation, and
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geometric-location correctly suggest that the array intrinsic
functions provide general operations on multidimensional arrays.
Only the functions MATMUL, TRANSPOSE, and DOTPRODUCT are
specialized to matrix/vector operations. Following are sowme
examples using array intrinsic functions, assuming the
declarations:

real X(N), Y(M), T(M,N), E(M,N)

complex C(N,N)

Note that some operations may he masked (mask=), dim=]l specifies

operations on columns, and dim=2 specifies operstions on rows.

Zx.‘ = sum(X,mask=X.gt.0.1)

x;vey

Z-(x;-i)‘ = sum((X-sum(X)/N)**2)
dse

-at {; '““.‘xi} = maxval(matmul(abs(C),X)/X)

T L] Xo

radii x;= Eil“j, of Gershgorin's circles, i=1,N

X = sum(abs(C),mask=.not.diagonal(.true. ,N), dim=2)

t .
chi-squared sun‘su‘cX' Z(“'j'c"j.) where c.-j'(1‘:{.\)&(2‘6.3)/(5{“)
o €4
X = sum(T,dim=1) o ! ! column sums
Y = sum(T,dim=2) ! row suzs
E= spread(Y,Z.N)'spreld(X,l.H)/:un(T) ! outer product
CHI_SQ = sum((T-E)**2/E)

- Examples of queries without loops or conditional code on:

real T(M,N) { test scores, M students with N tests
top score for each student: waxval(T,dim=2) .
no. scores above average: count (T.gt.sun(T)/size(T))
lowest score above average: minval(T,mask=T.gt sum(T)/size(T))

any student all above average? any (al1(T.gt.sum(T)/size(T),din=2))
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2.3 Numeric Data Tvpe

These facilities give the programmer portable control over the specification
of real and complex data objects; they extend the REAL and COMPLEX type state-
ments. The environmental-intrinsic-functions provide information that models
the processor-supplied numeric system. They provide a portable means for
adapting numeric algorithms to various arithmetic environments.

floating-point- is
data-type or

float-point-attr is
or

attribute-value is
or

real-constant-char is

floating-point- is
inquiry-function or

environmental- is
intrinsic-function or
or
or
or
or
or
or
or
or
or
or
or
or

Notes and Examples -

REAL [(float-point-attr[,float-point-attr))]
COMPLEX [(float-point-attr[,float-point-attr])]

[PRECISION10=] attribute-value
[EXP_RANGE=] attribute-value

integer-constant-expr
*

REAL_CHAR [(float-point-attr[,float-point-attr])] letter

ACTUAL_PREC (floating-point-argument)
ACTUAL_EXP_RANGE (floating-point-argument)

RADIN model base for numbers

PRECISION number of significant digits

MINEXP smallest exponent value

MAXENP largest exponent value

HUGE largest number of argument type

TINY smallest positive number

EPSILON positive number small relative to 1.0
EXPONENT exponent value of argument

SCALE scale argument by power of base
NEAREST different value nearest to argument
FRACTION fractional part of argument
SETEXPONENT  specify exponent part of argument
ABSSPACE absolute spacing of numbers near argument
RECSPACE reciprocal of relative spacing

- The floating point attributes provide specifications for
minimum numeric properties of the processor-supplied floating
point system used to implement the relevant data objects.

- The integer constant expressions in the floating point attributes
may reference the functions ACTUAL_PREC and ACTUAL_EXP_RANGE,
which return the actusl precision and actual exponent range
for the given datum.
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- In any given floating-point-data-type definition each
float-point-attr alternative may appear at most once; if
the flost-point-attr keywords are not used, these attributes
must appear in the order listed in the above definition of
float-point-attr.

- A type specification with an attribute of, for example, REAL(10),
for an entity X is a requirement that X be represented by a
processor data type that has at least 10 decimal digits of
precision. The uses of X in expressions, say, determines the
precision of the arithmetic operations. Such a specification
provides a portable method of indicating that the algorithm
requires at least 10 decimal digits of precision.

- The function value ABSSPACE(X) for example can be used to
terminate an iteration in a portable way by requiring that the
absolute relative difference between two iterates, X and Y, is
less than ABSSPACE(X) - that is, terminates the iteration when
abs(X-Y).le.absspace(X):

do; if (abs(X-Y).le.absspace(X)) exit

repeat

.

A common difficulty with transporting numerical software from
machine to machine is the difficulty with changes of precision,
say from single precision on one machine to double precision

on another. This problem particularly arises for the conversion
of constants, which are typically spread throughout & program
and cannot be easily converted when the precision of the data
types is changed. For instance, consider the constant 1.1 which
cannot be represented exactly on a binary (or hexadecimal)
machine. When changing from single precision to double precision
the constant 1.1 must be rewritten in the program as 1.1D0 in
order to obtain the double precision value of this datum. Using
the REAL_CHAR specification to specify an exponent character,
the precision of all constants that use this exponent character
can be readily changed.

Another common problem in writing portable software is the safe
and accurate range conversion of floating point variables to
specified forms. For example, to determine the square root of a
number X, the usual Newton's jteration converges too slowly to be
a viable algorithm if the initial iterate is too far froe the
square root. Using the intrinsic functions FRACTION and EXPONENT,
the interval over which the iterates can range can be drastically
reduced, from which the square root can be efficiently computed.
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From this result and EXPONENT(X) the square root of X can be
formed using the SETEXPONENT intrinsic function. Thus, the
program would look like:

! Perform the range reduction on X, assuming X is positive.
IEXP = exponent(X)
F = fraction(X)
if (mod(IEXP,2).eq.1) then; IEXP=IEXP+1; F=F/radix(X); endif
! Now X = F*radix(X)**IEXP, IEXP is even, and the square root
! of F is in the interval [1/radix(X)**2,1). Now find SF, the
! square root of F, and reconstruct the answer from SF and IEXP:

ANSWER = setexponent (SF,1EXP/2)

2.4 Derived Dats Types

The structure of a derived data type is & programmer-defined aggregation of
fields, each field being a data element of primitive type (or another derived
data type). The aggregation pattern may be fixed or variant (that is, par-
tially dependent on one of the prior fields). A derived data type is defined
with a TYPE construct; variables of this type may be declared in the normal
manner. Intrinsic operations on derived dats objects are assignment, equality
comparison, input/output, and use as procedure arguments. These intrinsic
operations may be augmented with additional programmer-defined operations.

The structure qualification symbol (for referencing a component of a struc-
tured object) is the percent sign (%).

type-definition Is TYPE type-name
[field-declaration]...
[variant-case-block]
END TYPE [type-name]

variant-case-block Is SELECT CASE (tag-field-name)
[ CASE case-selector
[ field-declaration]... ]...
[ variant-case-block ]
END SELECT

field-declaration is type-declaration
or declare-statement

component-selection /S structured-object-name % field-name
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type-constructor Is type-name (expr[,expr]...)

type-constant is type-name (constant-expr|,constant-expr]...)

Notes and Examples -
- Functions may return derived data type values.

- The following definition of PLOT_OBJECT defines a data structure
made up of two fields of type real (the location in two-space),
one field indicating the nature of the object, and fanally !he‘
object data itself. In this case the object may be either & point
symbol or 8 line segment.

type PLOT_OBJECT
X0,Y0: real ! object location
CODE: integer ! type of object
select case (CODE) .
case (1); SYMBOL: character ! point symbol
case (2); X1,Yl: real ! line segment
end select
end type PLOT_OBJECT

iables P and Q.
Let P,Q: type (PLOT_OBJECT) declare two varia . 4 .
Then the following expressions are examples of valid operations:

3 X id-poi P and Q along X

PAINO + QX0 ) / 2 ! mid-point of

§f (PﬁCODgieq.QkCODE) then | compare P and Q CODE fields
P = PLOT OBJECT(0.,0.,1,"+") ! give P an initial value
read ¥, 6 ! input value of Q

2.5 Modules

XL

Modules are proposed program units for the pnckaging of dA:a :yz:tziii:i:ions,
j i definitions, and procedur .
data object declarations, procedure . W
. A module that contains only data type

Modules are not themselves executable o

initi § i a global data module. One

nitions and data object declarations serves as
2::: contains only procedure definitions and i§tfrfaces serves l:‘:nzrocedur.
library. One that contains data structure dcfxn;txonstfnd :2:;:ni“ .

i rocedures) on them sarves as a data abstrac ion ® . .

::2:;:n:iyp:crve as z language extension aechanism by containing new operation
definitions on intrinsic data types.
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The use-statement "attaches” the specified module to the using program unit,
thereby making the public definitions and declarations in the module available
to the program unit. The use-statement without the module-name is for
internal procedures specifying access to its host's definitions (note that in
the absence of a use-statement specifying otherwise, all host definitions are
sutomatically available to an internal procedure).

Through options on the use-statement, a using program may limit its access to
definitions in the module and may rename the entities it uses. On the other
hand, the writer of a module has complete control over which module entities
are public (visible to using programs) and which are private; in the absence
of explicit specification to the contrary, the default is public. (The syntax
for specifying public and private is not shown, nor is the statement for spe-
cifying that the default visibility is private instead of public.)

use-statement Is USE[/module-name/] ONLY (access[,access]...)
or USE[/module-name/] [ALL[(rename[,rename]...)]

[EXCEPT(identifier[,identifier]...)])

access Is identifier
or rename
rename is identifier = identifier

Notes and Examples -

- An example of the use of modules for defining global data
pools may be found in Section 3.3.2.4 below.

- A scheme for using modules to encapsulate procedure libraries
may be found in Section 3.3.2.5 below.

- The following is an example of the use of modules as a
mechanism for encapsulating data abstractions; in this case
the abstract data type is PLOT_OBJECT, defined above, with
two defined operations CONNECT and BISECT:

module PLOT_MODULE
! insert definition of type PLOT_OBJECT from previous section
define an operation to connect two plot_objects with a

line segment; CONNECT returns a PLOT_OBJECT value that is
a line segment (CODE=2) connecting two given plot_objects

-t o

internal type(PLOT_OBJECT) function CONNECT(P,Q) operator(//)
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P,Q: type(PLOT_OBJECT
CONNECT%CODE = 2 Q: type(PLOT | )

CONNECT®X0 = P%X0
CONNECTSYO = P°.YO
CONNECTRN1 = QX0
CONNECTXY1 = Q%Y0
! finished if P is a point symbol,
! otherwise use tail (X1,Yl) of P
! as the head (X0,Y0) of CONNECT
if (P%CODE .eq.2) then
CONNECTRN0 = P%X1
CONNECTSYO = PRY1
end if
end internal function CONNECT

note that two plot_objects, A and B, can be connected
using the infix operator notation A // B

n_n,

define an operation to bisect & line segment, with an "x";
BISECT returns a point symbol PLOT_OBJECT value

internal type(PLOT_OBJECT) function BISECT(P)
P: type(PLOT_OBJECT)
BISECT = P ! return P itself if P is not a line segment
if (PCODE.eq.2) then
BISECTWCODE =1
BISECTSSYMBOL = "x"
BISECTLNO = (PWNO0+PWN1)/2
BISECT%YO = (PWY0+P%Y1)/2
end if
end internal function BISECT

end module PLOT_MODULE
Any program unit may employ these definitions if it contains

the statement:
use /PLOT_MODULE/

2.6 Procedures
Procedures sre allowed to be called with keyword actusl srguments, called with
optional arguments, defined with argument intent (e.g., input only), and

called recursively. A keyword actual-argument is of the form KEYWORD=
actual-argument, where KEYWORD is a dummy-argument-name. This has three advan-
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tages: (1) if dummy-argument name is wisely chosen, then keywording
effectively increases readability of the actual-srgument-list, (2) keyworded
actual-arguments may be placed in any order, which eliminates order errors
(such as transposing two adjacent arguments) in actual-argument-lists, and (3)
arguments not needed on a particular call may be omitted.

Procedure interface information may be provided for any external or dummy
procedure, including procedures defined by non-Fortran means. This feature
gives dummy-argument information to calling programs (and for called func-
tions, function type information), which is needed for using keyword and
optional arguments. It also makes possible validation of actual argument
types and number. Procedure interfaces, via the INTERFACE block, may appear
directly in the specifications of calling programs. However, more often inter-
face information will be packaged in modules, which are then USEd by the
calling program.

In Fortran 8x, it is proposed that procedure definitions may be made within
any program unit. Such a procedure is called an "internal procedure"” and is
known only locally within the progrem unit in which it is defined. The form
of internal procedures is identical to that of external procedures except for
the INTERNAL on the heading and END statements. Also, internal procedures
automatically inherit all host data and procedure definitions, unless such
inheritance is explicitly suppressed with the use of the USE statement (e.g.,
USE ONLY () suppresses all inheritance from the host). Internal functions
provide the same functionality as statement functions, but are more flexible
and not so restricted. A common use of internal subroutines will be as "remote
code blocks". Internal procedures are called in exactly the same way as
external procedures.

An important use of internal functions is to provide operations oo derived
data types. Since infix operators are so common in scientific notation, an
option is provided with internal functions to allow them to be used as infix
operators. Similarly an option with internal subroutines allows the assignment
operator (=) to be used with programmer-defined data conversions. Thus, the
various features of internal procedures, together with derived data type defi-
nition and module encapsulation facilities, gives Fortran 8x a powerful and
flexible data abstraction mechanism.

function-heading is [RECURSIVE] [data-type] FUNCTION function-name
([dummy-srgument-1ist]) [RESULT(identifier)]

subroutine-heading /s [RECURSIVE] SUBROUTINE subroutine-name
{ ([dummy-argument-1ist])]

procedure-reference /s function-name ([actual-argument-list])
or CALL subroutine-pame [([actual-argument-list])]
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sctual-srgument-list
positional-argument-
list

keyword-argument-
list

optional-attribute

intent-attribute

present-intrinsic-
function

procedure-interface

interface-~
description

internal-procedure

internal- Is

operator-symbol is

Notes and Examples -

is
or

Is

is

Is

is

or
or

is

is

or

positional-argument-list [, keyword-argument list]
keyword-argument-list

expr [, expr ]...
dummy-argument -name= expr [,dummy-argument-name= expr]...

OPTIONAL

IN
ouT
IN OUT

PRESENT (dummy-argument-name)

INTERFACE
[interface-description)...
END INTERFACE

function-heading
[local-specification]...

subroutine-heading
[local-specification]...

internal-procedure-heading
[use-statement]...
[local-specification]...
[executable-construct)...
[internal-procedure]...

END INTERNAL [unit-type[unit-name]]

INTERNAL function-heading [OPERATOR (operator-symbol)]
procedure-heading or INTERNAL subroutine-heading [ASSIGNMENT]

. identifier .
or intrinsic-operator-symbol

= Arguments are optional, as specified by the OPTIONAL attribute;
the PRESENT function may be used to determine if a given optional
argument was actually supplied in the call.

L&T-48

No positional arguments may appear after the first keyword
argument .

OPERATOR functions have one or two arguments (the operands of
the operation); such functions may be called using either the
functional form or the infix operation form. The intrinsic
operator symbols (+, -, *, /, w*_ // _AND., .OR., etc.) may
be overloaded. Alternatively any .name. form may be defined
as an operator symbol.

ASSIGNMENT subroutines have two arguments, the first one
being the left-hand-side of the assignment (the entity being
defined), and the second being the value to be assigned. The
usual assignment syntax (with the = sign) may be used in
assignment procedure calls.

In the case of both operator and assignment definitions,
the procedure body defines in detail the intended operations.

Note that internal procedures may be nested.

The RESULT identifier may be used with recursive functions to
remove ambiguity between recursive calls and function value
assignment (RESULT may also be used with non-recursive
functions, including OPERATOR definitions).

The attributes of procedure headings (INTERNAL, RECURSIVE,
etc.) may appear in any order.

See the preceding section for examples of internal procedures.

The following two examples illustrate recursion and the use
of the PRESENT function:

recursive integer function ACKERMANN(M,N) result (ACK)
M,N: integer
if (M.eq.0) then; ACK = N+l
elseif (N.eq.0) then; ACK = ACKERMANN(M-1,1)
else ; ACK = ACKERMANN(M-1,ACKERMANN(M,N-1))
end if
end function ACKERMANN

real function READNUM (UNIT,FMT)
UNIT: integer, in, optional
FMT: character(*), in, optional
LUN,IOS: integer
LUN = 5; if (present(UNIT)) LUN = UNIT ! establish unit no.
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if (present(FMT)) then
read (LUN,FMT,iostat=I0S) READNUM
if (10S.ne.0) READNUM = 0

else
read (LUN,*) READNUM
end if
end function READNUM
! X = READNUM () reads from unit S, list-directed format
!t X = READNUM (10) reads from unit 10, list-directed format
! X = READNUM (FMT= '(F10.2)' ) reads unit 5, format F10.2

- The above two examples are external procedures and, as such, the
routines calling them do not normally have any interface
information about them. In Fortran 8x, the use of an interface
block, which provides calling routines with interface information.
allows the compiler to check for correctly formed procedure calls.
The following example is an interface block that contains
interface information pertaining to the sbove procedures READNUYM
and ACKERMANN. This interface block may be placed in either the

calling routine itself, or a module being used by the calling
routine.

interface
recursive integer function ACKERMANN(M,N)
M,N: integer
real function READNUM(UNIT,FMT)
UNIT: integer, in, optional
FMT: character(*), in, optional
end interface

2.7 Program Source Form

The Fortran 8x source form is completely column-independent, and
source lines (records) may be any length (a limit of 1320 characters
per source statement is, however, still the rule). Statements may be
separated on a line with the ";", "1" (not in a character context)
initiates a comment (either on a line by itself or following &
statement), and "$" at the end of a line signifies continuation.
Blanks are significant characters, and identifiers may not contain
embedded blanks; conversely, blanks must separate adjacent identifiers
and keywords. Identifier names may be up to 31 characters long and
may contain the "_" (underscore) character. Upper and lower case

may be used interchangeably (except in CHARACTER constants). Either
spostrophes or quotation marks may be used as character

constant delimiters.
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The following is a more tormal description of much of the new source

form.

source

is [statement ;]... [statement-start] [comment] eol
or [statement-continuation] [comment] eol

statement-start /S statement [;]

or statement-fragment &

statement- is [&] statement-fragment [; [source]]
continuation or [&] statement-fragment &
comment is ! [character]...
. (] L]
character- is [character]...
constant or " [character]... "
Notes -

A statement-fragment is 8 contiguous portion of a statement
(and may be null). A statement-fragment may end in the midst of
a (continued) character constant or H, spostrophe or quotation
mark edit descriptor only if there is no trailing comment.

If a statement-fragment (in a statement-continuation) is preceded
by a "&", any blanks preceding that "&" are insignificant.

The eol stands for the end of & source line of text.

If the underscore is used in an identifier it must not be the
first character of the identifier;
the underscore is a significant character.

1f the character used to delimit a character-constant (' or ") is
to appear within the constant itself, it sust appear exactly
twice in succession (i.e., " "" " is the same as ' " ' and

' ' ' s the same as " ' ").

Many of the examples in this document illustrate aspects of
the Fortran 8x progras sourcs fors.
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2.8 Contro]l Constructs

Two control constructs are added, one for loop control and one for case selec-
tion:

block-do is DO [(loop-control)]
[executable-construct)...
REPEAT

loop-control /s integer-variable = {nteger-expr, integer-expr [,integer-expr]
or integer-expr TIMES

block-case is SELECT CASE (enumerable-expr)
[CASE case-selector
[executable-construct]... ]...
END SELECT

case-selector is (value-range [,value-range]...)
or DEFAULT

value-range /s constant-expr
or [constant-expr]:[constant-expr]

Notes -

- Branches into block constructs are not allowed.

The block-do specifies repetitive execution of its block of loop-statements
until the loop-control (if any) is satisfied, or until an EXIT statement is
executed.

An EXIT statement is allowed only within & block-do (it may be in & block-if
or block-case that is one of the loop-statements); its execution terminates
execution of the innermost block-do containing the EXIT statement.

Execution of the CYCLE statement causes the next iteration of the loop to
commence.

The indexed form of loop-control is semantically identical to the Fortran 77
DO statement with an index of type integer.

Enumerable-expr is an expression of type integer, character, or logical;
constant-expr is a constant expression of the same type as enumerable-expr.

The case-selectors sust be disjoint in any given block-case.
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CASE DEFAULT is optional and may not appear more than once in any given

block-case; if present, it may appear in any position among the sequence of
CASE clauses.

The block-case causes execution of the block corresponding to the case-
selector that contains the value of the enumerable-expr; if there is no such
case-selector then the CASE DEFAULT block is executed; if there is no
matching case-selector and there is no DEFAULT block, an error exists.

Block constructs (if, do, case) may be named by placing an alphanumeric name
to the right of each of the control statements (e.g., do, repeat, else if,
etc.). EXIT and CYCLE statements may contain the name of the block-do con-
struct to be exited or cycled.

2.9 Input/Output

Input/Output additions include several new OPEN statement specifiers, name-
directed I/0, and new edit descriptors.

position-specifier /s POSITION= position-expr

action-specifier Is ACTION= action-expr

delimiter-specifier /s DELIM= delim-expr

name-directed- is [FMT=] ww
format-specifier

name-directed-input Js variable-name = data-value [, dats-value]...

slash-edit Is ([repeat-count] /
engineering-edit is [repeat-count] EN width . digits [E exponent]
Notes -

- The position-specifier specifies the position of the file upon open;
position-expr must evaluate to one of the character values
'REWIND', 'APPEND', or 'ASIS'.

- The action-specifier specifies read-only, write-only, etc;
action-expr must evaluate to one of the character values
'READ', 'WRITE', or 'BOTH'.
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- The delimiter-specifier is used in conjunction with name-directed 1/0;
delim-expr must evaluate to one of the character values
'NONE', 'QUOTE', or 'APOSTROPHE'.

- The engineering-edit descriptor causes 1-3 digits to be displayed
to the left of the decimal point such that the exponent is &
multiple of three.

2.10 Event Handling

The event handling mechanism provides a means to transfer control on the occu-
rence of an cvent to a specified program unit called an event handler. Events
must be declared, and their monitoring can be selectively switched on and off
to accommodate the desired level of optimization.

An eventmark is a data object that registers the occurence of an "event". The
declaration of an eventmark contains the condition for which the event will
occur. The value of the eventmark is either .ON. or .OFF. (the constants of
the data-type EVENTMARK). The scoping and definition rules for eventmarks are
the same as for any other data type.

Event handlers are similar to subroutines, except that they do not have argu-
ments and cannot be called. When an event occurs, the connected handler is
automatically invoked. Upon completion of & handler, execution ®ay either
RESUME with the statement following the one in which the event occurred, or
RETURNUP (return from the procedure in which the handler was invoked).

event-handling- is ACTIVATE (event-name-list)
statement or DEACTIVATE (event-name-list)
or CONNECT (event-name, handler-name)
or DISCONNECT (event-name)
or DISCONNECT (handler-name)

Notes -

- The intrinsic operations on eventmarks are assignment and
test for equality.

- An optional part of the eventmark declaration (not shown) allows

the specification of the condition(s) under which the eventmark
is asutomatically set on.
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2.11_ _Other Festures
Other added features include IMPLICIT NONE for turning off fmplicit typing and
several new CHARACTER intrinsic functions. In sddition, restrictions have been
removed on: assignment from overlapping character positions, zero-length char-
acter strings, concatenation of CHARACTER dummy arguments, and specifying
character constants.

character- is 1ACHAR same as ICHAR, but based on ASCII

intrinsic-function or ACHAR same as CHAR, but based on ASCII
or TRIM remove trailing blanks from string
or VERIFY check for unwanted characters

or ADJUSTL circular shift left thru leading blanks
or ADJUSTR circular shift right thru trailing blemks
or REPEAT replicate & string of characters

or 1SCAN first position of any character from set
implicit-list is implicit-type [, implicit-type]...

or NONE
implicit-type Is type ( letter-range [, letter-range]... )
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3. LANGUAGE ARCHITECTURE

The proposed Fortran 8x language contains all of the features of Fortran 77,
some of which are identified as "deprecated," and additional new features as
described in Section 2 above. The "core" is that set of language features
that are not identified as deprecated. "Modules" are nonexecutable program
units which contain prepackaged definitions to be used by executable program
units.

3.1 The Core
The core is a complete and consistent language comprising a set of language
features sufficiently rich for the implementation of most applications. The
core will have at least the same functional capabilities as Fortran 77. In
addition, the core should

(8) be especially suitable for scientific applications,

(b) be portable,

(c) be safe to use, and effective for the development of relisble soft-
ware,

(d) be widely efficiently implementable,

(e) be concise,

(f) comprise generally accepted contemporary language technology,
(g) minimize non-automatable conversion from Fortran 77.

A core-conforming program contains only core features (i.s., does not contain
any deprecated features).

3.2 Modules

Modules provide a mechanism for defining program facilities for subsequent use
in application programs. Such facilities include global data pools, procedure
libraries, procedure interface definitions, data abstractions, and lln!u.‘g
extensions in the form of new operators. Modules teke the form of MODULE pro-
gram units, and contain data type definitions, data §bjoct declarstions,
procedure definitions, and procedure interface definitions. The USE ot‘t.nfng
provides the mechanism for using the public contents of & module {n an applj-
cation program.
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Modules are useful, for example, where the same definitions are needed in a
number of different program units, because they allow such definitions to be
made only once in a "central" place. This should contribute substantially to
software reliability and reusability. The use of modules can also contribute
to execution efficiency through in-line expansion of procedures. Procedure
libraries may be configured as internal procedures in a module and thereby
made available for in-line expansion in the using program units.

Modules may be individually standardized, so that standard facility defini-
tions are available to implementors for efficient implementation (e.g., to
take advantage of specialized hardware). An example might be & module for bit
data type, which defines the structure of and operations on bit data; stand-
ardizing such definitions allows implementors to efficiently implement a
standard bit data facility if they so choose.

Since & module contains "ready to use” definitions, a standard module provides
standardized facilities without an added cost burden to a standard-conforming
Fortran implementation. Therefore, such facilities are part of any Fortran
implementation, regardless of whether or not the implementor chooses to opti-
mize implementation of them. For this reason, module standardization is en
extremely powerful and cost-effective mechanism for extending the function-
ality of standard Fortran.

A standard module must be core-conforming. Operators defined in the module
must not have the potential to alter the meaning of any core-intrinsic opera-
tion. The module must contain, in the form of appropriate commentary, func-
tional descriptions of all module operations; such functional descriptions
take precedence over any accompanying procedural implementations of function-
ality. A functional description may be a (set of) mathematical statement(s),
or take any other form appropriate for comprehensive specification of the
functionality. In addition, the module must contain a succinct and lucid
description of the use of the module facilities.

Initial possibilities for standard modules include

bit data type
maximum accuracy arithmetic
varying-length character (string dats type)

Standard procedure libraries, such as the ISA process control library, the
Industrial Real Time Fortran (IRTF) library, and the Graphical Kernel System
(GKS) library sre candidates for standard sodules.

Standard sodules are separate standards, and are not part of the Fortran

standard itself. There is & close relationship between standard Fortran and
standard modules, of course, which gives rise to the concept of s "Fortran

L&T-57



family of standards". Any group, including X3J3, may propose standard modules.
In addition X3J3 may choose to include certain standard modules in a part of
the standard Fortran document.

3.3 Deprecated Features

As described in Section 1.5, certain features of the proposed Fortran 8x lan-
guage are identified as deprecated and as such are identified as candidates
for removal from subsequent versions of the Fortran standard. In this sec-
tion, the deprecated features are summarized, together with a discussion of
possible replacements for needed functionality.

3.3.1 Summary of Deprecated Features

. Fortran 77 source form (e.g., restricted use of columns 1-6)
. slternate RETURN

. assumed size dummy arrays

. passing a scalar (e.g., array element or substring) to a dummy array
. specific names for intrinsic functions

. statement functions

. BLOCK DATA program unit

. arithmetic-if statement

. ASSIGN statement

10. assigned-goto statement

11. COMMON statement

12. computed-goto statement

13. DATA statement

14. DIMENSION statement

15. DOUBLE PRECISION data type

16. ENTRY statement

17. EQUIVALENCE statement

18. Fortran 77 DO statement

19. PAUSE statement

VBN WNEWLN -

3.3.2 Storage Association

Storage association is the association of data objects through physical
storage sequences, rather than by object identification. Storage association
allows the user to configure regions of physical storage, and to conserve the
use of storage by dynamically redefining the nature of these storage regions.
Though the considerable dangers of programmer access to physical storage
sequences have been well known for a long time, not until Fortran 8x has For-
tran had adequate replacement facilities for certain important functionality
provided by storage associstion. Six items in the sbove list (items 3, 4, 7,
11, 16, and 17) are due to the identification of storage association as depre-
cated.
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3.3.2.1 Assumed Size Dummy Arrays

These are dummy arrays with asterisk as the size of the last dimension. In
Fortran 8x dummy arrays may also be assumed shape, in which case the extent in
each dimension is that of the actuasl argument. Assumed-shape arrays provide
all of the functionality of assumed-size ones, and more. Assumed-size arrays
essume that & contiguous block of storage is being passed, whereas with
assumed-shape arrays an array section not having contiguous physical storage
(such as a row of a matrix) may be passed also.

3.3.2.2 Passing a scalar (e.g., Array Element or Substring) to a Dummy Array

This functionality is now achieved, and much more safely, by passing the
desired array section. For example if a one-dimensional array XX is to be
passed starting with the sixth element, then instead of passing XX(6) to the
dummy array one would pass the array section XX(6:). If the eleventh through
forty-fifth elements are to be passed, the actual argument should be the array
section XX(11:45).

3.3.2.3 BLOCK DATA Program Unit

The principal use of BLOCK DATA subprograms is to initialize COMMON blocks.
The global data functionality of COMMON is slternatively provided by MODULE
program units; global data in modules may be initialized at the point of dec-
laration, and thus modules provide a complete replacement option for BLOCK
DATA subprograms.

3.3.2.4 COMMON Statement

The important functionality of the COMMON statement has been its use in pro-
viding global data pools. In Fortran 8x, global data pools may also be pro-
vided, and more safely and conveniently, with MODULE program units and USE
statements. Suppose that it is desired to have a global data pool consisting
of the following:

INTEGER X(1000)
REAL Y(100,100)
COMMON /POOL1/ X,Y

Each program unit using this global dats would need to contain these specifi-
cstions. Alternatively, one can define the global dasta pool in s MODULE pro-
gram unit:

MODULE POOL1
INTEGER X(1000)
REAL Y(100,100)

END MODULE
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Then each program unit using this global data would contain the statement
USE /POOL1/

This is safer than using COMMON, because the structure of the global data pool
appears in only one place. In addition the USE statement is very short and
easy to use. Facilities are provided in the USE statement (but not shown
here) to rename module objects if different names are desired in the progranm
unit using the module objects.

Modules have another advantage: they do not involve storage association, and
therefore a module can contain any desired mix of character, non-character,
and structured objects. Since COMMON involves storage association, & given
COMMON block cannot contain both character and non-character data objects.

3.3.2.5 ENTRY Statement

The ENTRY statement is typically used in situations where there are several
operations involving the same set of data objects:

procedure-heading
local-specifications
entryl

ﬁETURN
entry2

RETURN
entryn

RETURN
END

The MODULE program unit provides the same functionality:

MODULE wmodule-name
local-specifications
INTERNAL procedurel

END INTERNAL
INTERNAL procedure2
END INTERNAL

INTERNAL proceduren
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END INTERNAL
END MODULE

A program unit using this module may call each internal procedure in it,
exactly as if they were entry points. An advantage is that some of the
internal procedures in a module may be functions and some may be subroutines,
whereas all of the entry points in & function procedure must be functions and
in a subroutine must be subroutines.

3.3.2.6 EQUIVALENCE Statement

The primary purpose of the EQUIVALENCE statement is to allow the prograsmer to
associate, within & program unit, two or more data types with the same storage
region. There is currently no direct alternative for this functionality in
the Fortran 8x proposals.

There were two principal reasons for the EQUIVALENCE statement in early ver-
sions of Fortran. The first is that memory address spaces were typically
quite small, and equivalencing was needed to reuse the available space for
different purposes. The second reason is that early versions of Fortram did
not have a rich set of data types and structures and transfer functions
between types, so that equivalencing was useful in simulating certain data
types and structures. Both of these reasons have now largely disappeared.

Much of the same practical effect of reusing physical storage can, in fact, be
achieved with the proposed facilities without using the EQUIVALENCE statement.
Dynamic local arrays may be of any size, controlled by procedure arguments.
Since dynamic arrays "disappear" upon return from the procedurs, other proce-
dures may use this space for other dynamic arrays of different shapes, sizes,
and types. Similarly, allocatable arrays disappear when they are freed expli-
citly and on return from the procedures in which they were allocated. The
IDENTIFY statement allows part of an array to be referred to as & completely
different object (but.of the same type).

3.3.3 Redundant Functionality

A number of features are identified as deprecsated simply because they are now
completely redundant, having been superseded by superior language features.
These redundant features are items 1, S, 6, 8, 12, 13, 14, 15, and 18 in the
list above.

Fortran 77 source form == replaced by the new source form
(Section 2.7 above)

specific names for intrinsic functions -- use generic names

statement functions -« replaced by internal functions
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(see 3.3.3.1. below)
arithmetic-if statement -- replaced by logical-if and block-if

computed-goto statement -- replaced by block-case construct
(see 3.3.3.2 below)

DATA statement -- replaced by INITIAL attribute
(Section 2.1), and by assignment
of array constants (Section 2.2)

DIMENSION statement -- use type declarations instead

DOUBLE PRECISION statement -- use precision control attributes
(Section 2.3)

Fortran 77 DO statement -- replaced by block-do construct
(Section 2.8)

3.3.3.1 Use of Internal Functions for Statement Functions

The statement function definition
function-name (dummy-argument-list) = expr
may be completely replaced by the internal function definition:
INTERNAL FUNCTION function-name(dummy-srgument-list)
type-specification-of-dummy-arguments
function-name = expr

END INTERNAL

The use of the internal function in the executable code is the same as the use
of the statement function.

3.3.3.2 Example Replacement of the computed-goto Statement

The code sequence controlled by the computed-goto:
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GOTO (labell, label2, ..., labeln), integer-variable

GOTO labelz
labell CONTINUE

GOTO labelz
label2 CONTINUE

éb%O labelz
i;geln CONTINUE
ébfo labelz
labelz CONTINUE
may be replaced by the block-case construct:

SELECT CASE (integer-variable)
CASE DEFAULT

CASE (1)

CASE (2)

é;éﬁ (n)
END SELECT

3.3.4 Other Deprecated Features

The remaining obsolete features (items 2, 9, 10, and 19) in the sbove list are
neither related to storage association nor directly replaced by superior fea-
tures. They are all in some sense "bad practice” in terms of generally
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