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Contributions and correspondence should be sent to:

Bob Hassinger, Coordinator
0S/8 Special Interest Group
¢/o DECUS

1Lk6 Main Street

Maynard, Massachusetts OL7Sh

MACREL

The latest information on the progress on the MACREL project is a bit discourag-
ing. Apparently in the last couple of months a decision was made to stop work
on MACREL: and to shift resources from that project to an effort to get caught up
on the SPR backlog which seems to have grown to be guite substantial. In addi-
tion, apparently, the plans for the 0S/8 version L release which was intended to
include MACREL have been delayed. In place of the version b4 release the plans
now call for a version PBrelease which will apparently contain nothing but
maintenance updates that result from the SPR work. If you have any bugs in any
of the 03/8 software you should get your report in immediately so that it can be
included in the version 3B release.

PDP-8/12 SOFTWARE MAINTEHANCE

As no%ted above the single largest problem users have been having in recent
months has been with bugs in DEC's software and slow/ inadequate 3PR service.
(Example: I received an answer to one of my 29 April SPR's on 29 September - 5
months to the day. All it said was that I was correct and that they would
publish the way to get around the problem that I had included in the SPR. They
.could not even type the example correctly. Most important they made no effort
or promise regarding making the problem go away or to keep it from crashing
programs at run time!) I have scheduled a session at the Fall DECUS Symposium
in Los Angeles to talk about this subject. DEC representatives from the
responsible areas have committed to participate in the session. They will not
be able to say what has bappened to SFR number so-and~so but they will be
addressing how DEC supports our software, what the problems with that support
are and what can be done to improve the situation. Bring your problems and
ideas. I intend that the session be an interactive, open forum.

MULTI-8

I recenLly received a copy of the first volume of detail information on the
MULTI-8 system from J. F. Anthoni and E. Lopes Cardozo. The report seems to be
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well written and it describes a very interesting system coubining a real-time
foreground with a multi-user time sharing background. The system is still under
development. It presently exists in versions to run on a standard FOP-8, an 81
with the inteliigent instruction trap hardware that has been described in
European DECUS Proceedings by Anthoni, and it also now works with a PDP-B8e
intelligent trap built by Mr. Cardozo at Utrecht. This is similar %o the 8T
trap except that it is programmable. Mr. Cardozo also indicates that he is
prorposing a more sophisticated "memory management unit" that would improve the
performance in user mode. All processor generated Pields would be itranslated
by a RAM table. Thus, the background pregram would run in truly virtual memory
and a paging strategy implemented on a per field basis could be implemented.
Also this unit would involve a vrogrammable untrap sc that individual CDF instruc-
tions could be enabled or disabled at run time. Some of this hardware is a
little like what EDUCOMP has implemented, I think.

A note just arrived from Ernst Lopes Cardozo with some further information on
MULTI-8. He says the system will be distributed by a small Dutch software

house. They were pushing to have a distributable system at the DECUS EUROPE
Symposium on 10-12 September. A special workshop was planned. No “urther infor-
mation yet on cost or who the software house is.

They use an interesting schewe to reduce trapping overhead in this system. When
a skip IOT is trapped (i.e. TSF, etc.) it is patched to be a "SKP" to eliminate
future traps. (iIf the monitor can't handile further I/O to the device then it
will temporarily suspend the user when he tries to do the further transfers
(i.e., TPC, TLS, etc.) anyway so this patch which makes it seem that the device
is always ready does no harm). This handles the problea of a program hanging in
an 1/0 wait loop undetected, and it reduces the number of traps that need to be
serviced by a factor of up to two in many cases.

ETOS

EDUCOMP's multi-user 05/8 system called ETOS seems to be coming along fairly
well now. I recently had a chance to review their System User Guide and System
Manager Guide and it seemed to have a number of useful features and seemed to

be reaching a level of some maturity. I hope to get a chance to go down to
their site soon and give the system a try. If so, I will report on how it works.

NOTE FROM PAUL DIEGENBACH

Paul has written in response to the suggestion of exchanging program material
that is not yet at a point where it is ready for a formal DECUS submission.

He thinks that he coald help in this sort of thing in Eurone. He volunteers

to make informal copies of DECtapes or LINCtapes. You can contact Dr. Diegenbach
at University of Amsterdam, Zoological Lab., Plantagedoklaan L, Amsterdam,
Netherlands.

Dr. Diegenbach also suggest that a way to deal with letting users know about up-
dates to library programs after they have ordered them would be to publish a
list twice a year which shows what programs have been updated. He thinks that
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this would be adequate for letting people know about new versions of programs
they are using. IHe suggests that then all a user would do would be simply to
order the new version. This is as oppesed to some sort of more sophisticated
avtomatic syste.. What do you think of this ide=? Would it be adequate to
meet the need for informing current users of updated IECUS software?

Rudi Stange . from Germany has sent along a little note describing the latest
issue of a German language FOCAL r»rogramming handbook which he wrote back in
1969 and has re-issued a 1970 and 1973. It's a very nice book. I wish we
could find a way to have it trainslated and published in English. t appears to
be the most comprehensive book on the subject that exists.

Rudi's description of the book follows:
Germep language FOCAL handbook (3rd edition)

It lists among other things differences between FOCAL-68, 69, FOCAL-W,
OMSI-FOCAL, FDP-11 FOCAL and FOCAL-GT. It shows symbol tables and many
actual examples (copies of console printouts).

It offers an exhaustive introduction to FNEW inel. internal handling.
It explains multiuser FOCAL (QUAD, LIBRA) and CLINE. 230 pages, price
M 30.--plus handling.

If there are not too many requests, I will be glad to send one copy
free of charge to ecach inquiry within Europe.

Rudi Stange

¢/o DIGITAL EQUIPMENT GMBH
Abt. Sales Support

D 8000 Munchen 40
Wallensteinplatz 2

NEW PROGRAMS TN THE DECUS LIBRARY

12-193 A set of FORTRAN/SAKR routines for the DF32 - Rudolf Albrecht and
Helmut Jenkner - University Cbservatory -~ Vienna

8-769 SELF DRILL - Advanced 8K version of 8-656. Set of general purpose
learning algorithums. Prof. Wheeler - Beloit College, Beloit, Wisc.

8-772 OS/8 cocmpatible VC8e handler for mass storage systems. Steven V.,
Bechtolsnein ~ Max Plank Iunst.

8-773 Graphics Package for the Tektronix L4010 terminal under 0S/8 ~ James
Leiner - Union College, Schenectady, N.Y.
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8-T778 PFCF Polynomial function curve fitting FORTRAN II. Pei-Nam Tsung -
Buffalo General Hospital.

8-7T79 TC58.PA - 0S/8 version 3 device handler for the TC58 Magtape. Peter
Le@m - mo

8-780 SPLIT & SPLICE - Pair of programs to split up large files into several
smaller ones and to recombine them. Useful for such things as taking
a large listing on an RK disk and braking it up into parts that will
fit on DECtapes, cassettes, or floppy disks for storage, backup, or
transfer. Rev. Chase -~ Portsmouth Abbey School.

8-782 DEVHND - Device handler of a storage scope interfaced through the
AX¢g8. Robert V. Kenyon Jr. - University of California at 3erkeley.

8-783 EDITV -~ 0S/8 EDIT (V3) with View on an AX@8 interfaced storage scope.
R. Kenyon (see 8-782 above).

RANDCM ACCESS I/0 FOR FORTRAN/SABR

Jdohn Algeo has sent along an abstract for a package of OS/8 FORTRAN ITI routines

that he has written. He feels that these are in the "not well enough documented

for DECUS" category although reading his abstract and documentation I would say
that his material seems to be as well documented as most of what you will find
in DECUS. His abstract is as follows:

A group of subroutines have been developed which implement random access
file input/output for programs written in FORTRAN II or SABR. Record
lengths from 1 tc 256 words are allowed, and all data is handl>d in core-
image format. The system is currently configured to allow five files to
be active at one time; however, this number may bhe expaaded via some
trivial modificatiors. A feature of the system is its ability to keep
files open across calls to CHAIN. Routines are provided to CREATE, OFEN,
READ and WRITE files on any directory device.

The package was designed to be reasonably efficient, arnd, although it has
not been timed against a FORTRAN IV program, I believe that it should be
quicker <han the IV~level direct access routines.

An indexed file handling package based on these routines is under develop-
ment.

Documentation and source listings are available from the author.

Unfortunately, I do not have an address with this note, however pending catching

up with John's address you can at least contact me for a copy of hi. more de-

tailed writeup, if you are interested. As soon as I find his address I will put

it in the next Newsletter.
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TOTE FROM REV,. CHASE

Rev. Chase says he has been working along the same lines as Bill Kaufman on a
PDP 8/E EAE version of multiply and divide for FORTRAN II. His is full triple-
precision. He is just to the initial testing phase.

He sends along an FAE random number generator for FORTRAN II. It is too long
to £it in the Newsletter this time but if you want a copy let me know.

Rev. Chase's source DECtape with some of his offerings to the OS/8 world has
sources for undocumented programs in addition to the DECUS published material.
For example, REWDIR which he uses to rewrite directories and tc create system-
type empty directories on a TD8e drive mot currently acting as SYS:

He reports having trouble looking at and changing iocations 200-377 of a two-
page handler with BUILD (with patch up through the SIZE modification).

IABORATORY BASTIC

Stanley R. Vivian sent a copy of his very nice mamual for his modified version
of 0S/8 BASIC. His software is device independent 2nd is set up for several
PDP-8 and PDP-12 configurations. He says there is a nominal charge for the
software - payable to the University of Manitoba. If you are interested I
suggest orderingthe User's Manual for $5.00. See attached writeup for details.

RUN TIME FILE MANIPUIATIONS FCR FORTRAN IV

I just heard from Bob Phelps that he has succeeded in writing a FORTRAN IV
callable subroutine named "USR" that can do all the things necessary to open
and close files while rumnning programs. This is functionally similar to the .
IOPEN,""00PEN" and OCLOSE" routines for FORTRAN II.

Bob has promised to send me a copy of his program. When I get it I will report
further.

NOTES FROM BILL HAYGOOD, JR.

Bill has sent along a couple of notes recently.. First, he is looking for some-
one who might be interested in selling either a TD8e or TCOB DECtape. He owns
2 system himself and would like to add the DECtape capability to it. He is
presently working on the design of a multi-user system for OS/8. In that
connection he has also sent along an article on his thoughts regarding the
question in the last Newsletter about standardization of IOT codes time sharing
and foreground/backg,round systems. This will be attached to the Newsletter.

INQUIRY FROM PUSTY WHITNEY AT OMSI

While I was talking to Rusty recemtly he indicated that OMSI was interested in
PASCAL for the PDP-8. The OMSI people would be interested and willing to work
with anyone else who was interested in this project.
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NOTE FROM WALTER C. DAUGHERITY

Walter reported an SPR that he submitted the 28th of Suly regarding 0S/8 BASIC.
He says that if you attempt to compile programs containing constants that ex-
ceed 10 or 11 significant digits (depending upon the particular constant) the
mumber is compiled completely incorrectly. If you write a program that says:

A = 0.5000000000000
B = 0.3333333333333
PRINT 4,8

you will demonsirate this. The values printed are quite startling. Walter is
interested in exploring the use of the TD8e PECtape for reading and writing
LiINCtapes. He suggests that if someone could work up a little program that he
has outlined and use it to put a suitable pattern on a LINCtape that he could
borrow for while to test his program, he might be able to get a LINCtape
handler running on the TD8e. If you are interested in working with him you can
contact him at ECRM, Inc., 205 Burlington Road, Bedford, MA 01730, telephone
(617) 275-1760.

HOTE FROM .77 ILENCH

Bill is working with DECUS 8-747 (STAGE 2 & FIUB). He found a bug in the memory
sizing routine.

The fix is:

Location From - To
ooh12/ 7326 7327

The source code change is in S2RTS.PA at location STARTUP + 12g:
From:
CLL ClA CML RTL
To:
CLL ClA CML IAC ITL

He is having trouble compiling FLUB on a 16K system and will have to use at
least 20K. Otherwise he says it works OK.

LETTER FROM NORMAN R. DOTTI

Mr. Dotti writes to tell us of some problems that he's found with FORTRAN IV.
I will attach a copy of the SPR itself. As space does not permit reproducing
all of the pages of examples you can contact me if you need a copy of the details.
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Mr. Dotti says that one of these problems took four months to solve. One of
his problems concerns the CLOCK function. It did not work properly in version
1 but a patch to FRTS fixed things up. However, when version 2 was released
the CLOCK lunction again did not work. This time it took a new clock module
which was tc be added to FGRLIB using LIBRA. DEC told him that they do not
intenéd to make this fix available to the general public so if someone really
needs it they can send him a DECtape. He could make paper tapes with a
teletype, however that's nct very attractive so he tries to avoid it. With
this fix the clock seems to work correctly he says. His address is National
Loss Control Service Corporation, Long Grive, Illinois 60049,

His second problem involves the data statement in FORTRAN IV and the SFR for
it is attached. He suggests that if you think you're having a problem like his
that you should make some tests on the data statements to insure that they are
working properly.

His final comment is as follows: "I have just written a letter to DEC through
our Sales Engineer regarding the support of 0S/8. DEC seems to be rhasing out
or at least dowsz, their support of the PDP-8 in spite of the fact that a lot
of us depend on it. I would really like to see them come up with a supported
super 0S/8 (S0S/8) like that discussed in the July Newsletiter, T don'i expect
software to work right the first time (but it would be a Pleasant experience)
but I simply must have more realistic responses when problems do develop. My
work depends on it and I cannot afford to have it effectively out of commission
for months at a time while an SPR floats around.”

Mr. Dotti says if anyone has comments on any of the above, he would appreciate
hearing them.

NOTE FROM IARS FAIMER

Lars has sent along a couple of items for the Newsletter. The first imvoives a
bug that he has found in his program EXPIP:

A bad bug exists in EXPIP version 7. It concerns the operation of /M and /P
options and on the RKBE disc. In this cituation the output file size is some-
times calculated wrongly. The following patch should be implemented and corrects
the sitvation.

ILocation 01d News
12133 7041 7710
12134 7510 5337
12135 7041 7350
12136 7350 3330
12137 7001 2330
12140 3330 7000
15613 6701 4703

014 locations might not be these listed.
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Lars points out that there is a special configuration that offers particular
problems to RTS8 users and to rmuiti-user systems. That is, the FPP-12 option.
Tom McIntyre has addressed this problem to some degree in commection with his
PDP-12 at the last one or two DECUS Symposiums. It is s special problem be-
cause the normel schemes for relocating the fields for background programs
don't work in the case of the FPP-12. Arny configuration that bhas this hardware
would very much like to be able to use it in whatever system they implement.

lars sends along the following SFR comments. These are SPR's that he has sub-
mitted and so far are unanswered. Regarding the RALF SFR mentioned in the last
Newsletter, my explanation was partly correct but not fully true. {(A) He has a
rather complex FORTRAN IV program that runs beautifully under FRTS version 2

but constantly gives input error under version 3. No explanation of this so far.
(B) The patch mumber 5 to FORTRAN inhibits in at leact same cases the function
statement capacity. (C) There are at least two cases in the compiler where the
compiler refuses to behave properly on errors in the FORTRAK source code.

The error:

DO 10 I = J-1
is not detected by the compiler. The error:

LOGICAL L
if (1) 10,20,30

produces halt in the compiler. At least his compiler halts. DEC says that they
cannot reproduce this problem.

NOTE FROM JIM VAN ZEE

Jim wrote 2bout an SPR he submitted. It involves the /I option of ABSIDR. It
seems that it does not work correctly when the core image contains full fields.
The patch to correct this should be in the October Digital Software News. Jim
has noted that the same bug appears in all versions of the system all the way
back to PS/8 and wonders if the fix should be verified or adapted for the older
versions of the system.

This idea raises the basic question of contimuing support of older versions of
the software for those who do not wish or cannot afford to purchase new versions.
Do you think this is important? Are there many users sticking with the older
versions? In other product lines DEC has already been forced to deal with this
problem)because new versions of the software cannot run on older machines (i.e.,
RSTS-11).

WORDS .RA

Tom McIntyre sent along his version of a FORTRAN IV callable routine to access
12 bit data. It works just like the standard library routines "CGET" and "CPUT"
except that it operates on 12 bit data words rather than 6 bit characters. A
copy will be attached to this Newsletter. I would like to know if anyone has
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success in running this routine on a non-FPP configuration (Tom has an FPP-12).
I am not quite sure if the run time system for non-FPP systems supports some
of D mode instructions used.

This version is probably more attractive than my "WORDOP” version menticned in
Newsletter No. 12 if you have an FPP.

"WHETSTONE"” BENCHMARK TESTS

Several members of the SIG have helped me run a benchmark program on several
different hardware and language configurations. The progrem is said to be the
one that produced the famous "Whetstone"” measuremenis on a wide variety of
systems that have received considerable publicity. I will attach a summary of
the results we have measured and a selection of the published results which
are advertized as having been run against the same test. The test seems to be
a reasonable exercise of FORTRAN and it has been designed to try to minimize
compiler optimizations such as removing static calculations from loops. The
translations to other languages are by no means directly comparable but they
give some sort of minimal comparison of "number crunching” speeds.
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MINIMUM HARDWJRE BEQUIRED:

Any 0S/8 or 0S/12 computer configuration with ope
of the following groups of laboratory peripherals.

1. LAB-8/E, PDP-8/E
IXB-ES Real Time Clock and Schmitt Triggers
ADB-ES Analogue to Digital Converter
*MB-—EA Multiplexor

yC8-~-B Display Control
STR8-BA Digital 1/0

2. AX08, PDP-8 family

Az08 Combined ADC/Scope Control
RC and C¥ystal Clocks
a0ption X Digital Outpute, Contingency Inputs
#0ption IM Additional Channels of Anslogue Input

3. PDP-12
K 12-4 Real Time Programmable Clock
AD12 Anaiogue te Digital Converter and
16 Channel Multiplexor

=AM12 Additionsl 16 Channel Multiplexor
vc12 LINC Scope Control
YR12 Oscillosccpe

*¥n12 Digital Output Relays

# These components are optional. They are
supported by the system but are not
essential for a satisfactory performance.

HOTE ~ An oscilloscope of any type should be corpldered
an  ssentisl component for any latoratory system.
QPTIONAY H)RDWARE SUPPORTED:
Any other devices supported by 0S/8 BASIC - such as:
Additional memory, line printer, disk, FDP-8/E EAB, etc.

2 UIST 3

0s/8 V3
03/8 BASIC V3

Mai)l to:

The Small Coaputer Pund

Department of Pharmacology & Therapeutics
University of Manitoba Paculty of Medicine
770 Bannatyns Ave.

Winnipeg, Manitoba

R3E OW3
Canadsa

Ror furthber informa..on cgll:
Stan Vivian

(204) 786-3642
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6600
6681
6682
6633
6604
6685
6606
6687
6618
6611
6612
6613
6614
6615
6616
6617
6620
6621
6622
6623
6624
6625
6626
6627
6633
6631
6632
6633
6634
6635
6636

" 6637

6640
6641
6642
6643
6644
6645
6646
6647
6656
6651
6652
6653
6654
6655
6656
6657
6660
6661
6662
6663
6664
6665
6666
6667
66708
5671
6672
6673
6674
6675
6676
6677

LPSF
LPCF

LPPC

LPLS

6789
6731
8702
6733
5784
6785
6706
6767
6710
6711
6712
6713
6712
6715
6716
6717
8729
&721%
6722
6722
6724
8725
6726
6727
6730
8731
6732
6733
8734
6735
6736
6737

6749
6741
6742
6743
6744
6745
6746
6747
6750
6751
6752
6753
6754
6755
6755
6757
6760
6761
6762
6763
£764
676S
6766
6767
6770
6771
6772
6773
6774
6775
6776
6777

IN KEEPING WITH THE PHILOSOPHY THAT EACH USER SHOULD

THOUGH HE IS USING A STAND~ALONE SYSTEM,

THESE CODES

DSKP
DCLR
DLAG
DLCA
DRST
DLDC

DTRA
DTCaA

DTXA
DTLA
DTSF
DTRB

DTXB

FEEL AS
SHOULD BE

RESERVED FOR USE BY THE IMPLEMENTOR FOR SOFTWARE SIMULATION OF

THE SAME HARDWARE CODES DETERMINED BY HIS HARDWARE CONFIGURATION.

FOR EXAMPLE.,

LS8-F LINE PRINTERs

13

THE ABOVE CODES WOULD BE USED IN A SYSTEM WITH AN

AN RK8-E DISK DRIVE, AND A TC@8 DECTAPE.
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- SOFTWARE
ﬂnaan PERFORMANCE [P0 #
REPORT '

SYSTEM PROGRAM AND VERSION (OR DGCUMENT)

FORTRAN IV v II (3.03)

name: Norman R. Dotti
rinm: Kemper Corporxration

abpress: Long Grove, Illinois 60045

r4ld

[sPR #:
FOR DEC USE ONLY Page 1 of
MONITOR AND VERSION DATE
0S/8 III 8/26/75
DEC OEFICE
Rolling Meadows
REPORT TYPE PRIORITY
) Locic/coninGg ERROR 7 cow
] DOCUMENTATION ERROR {3 sranparp
1 succestion X uicH

INQUIRY

SUBMITTED BY: PHONE:

Norman R. Dotti. (312) 540-2033

E] FOR YOUR INFORMATION

LIST ATTACHMENTS

Source Code and Output

CAN THE PROBLSEM BE REPRODUCED AT WILL?

X ves 3 no

CPU TYPE SERIAL NO. ¥ SVSSTeEMa(I!f&'ICE I MEMORY SIZE DISTRIBUTION MEDIUM
8E 6278 r,i,?;m% - 32K DECtape

I've found two problems with the

See Example, 1, attached.

first involves combinations of va
0S/8 Handbook shows the "correct” form, but this doesn’t work. It seems
that "commas" are needed to separate a variable from the preceding value.

Second problem is much more complicated.

the values aren't always being put in the correct elements in the arrays.
After trying different things, it seems to me that the problem is in the
initializing of the array by the DATA Statement, not with the look-up
which pulls the values from the arrays.

PROBLEM: DATA Statement doesa't work as advertised.

TA Statement, one minor, one major. The

able and value lists.

Page 8-112 of

when working with DATA ARRAYS,

Page 2 shows a small program which seems OK; wrote it after problem came
up. Pages 3 and 4 show a program and BLOCK DATA subprogram which should
output array elements; results are not correct.

Page 5 shows part (cut-down as part of testing) of a program that defines
an array, and then dumps it; it doesn't work correctly!

I've spent some time with Frank Nicodem, DEC, Rolling Meadows, on the
problem, and he has copies of all tests I've run.

CC: Frank Nicodem, Software Services, Rolling Meadows, IL
pDave Ferrarini, Lab Products, Marlboro, MA

’ SOFTWARE COMMUNICATIONS USE ONLY
DO NOT DATE RECEIVED I SACK FROM MAINTAINER . | LOGGED OMN ~ ° . CU
PUBLISH a TO MAINTAINER DATE aq'o y g LOGGED .OFF .. T

SAETWARE COMMUNICATIONS

#14
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ARORTRAN SUBROUTINZ TOQ PETCM AND PUT $2 BIT WORDS IN AN ARRAY
/CALLING CONVENTION 1S THE SAME AS THE STANDARD LIBRARY ROUTINES

#14

#CGET AND CPUT EXCERT §2 BIT "BYTES®™ ARE TRANSPERRED,

F8MALL COMPUTER (AB
/OEPARTMENT OF PHYSIOLOGY AND BIOPNYSICS
| NYVERSITY MEDICAL CENTZR
/MORGANTORN, NEST VIRGINIA 26586

/REST VIRGINEA U

/

/
FMAY 1,
/
/

WORDXR,

BPWORD,
XRNQRD,
FRQM,
NNORD,
PTINT,
TEMP,

WORDTN,
START,

1974

SECY
ENTRY
ENTRY
TEXY
SETX
s$c£TE
F 9,
r 9,
rae,
ca
F e,
F o,
onG
FNQP
JA

]

JA
8ASE
JA
STARTD
SLDA
F8TA
FLDA
JETX
g8
BASE
LOX
FeTa
FLDAX
rsys
FETA
FLOAX
FSTA
PLOAX
FS$TA
STARTF
FLDAX
POV
ATX
XTA
MUL
r8TA
ALN
STARTD
FAGO
aTA
STARTF
FLDAX
Fsys
PADD
FATA

#ORDS

WeEY

WRyT

#WORD3¢

XRWORD /8ET INDEX REG TO ADDRESS OF XRWORD

BPWORD /8ET BASE REG TO ADDRESS OF XRWORD
/CONTAINS VALUE OF WORD, THIRD ARGUMENY
/POSITION or ELEMENT IN ARRAY; SECQOND ARG
/TRIPLICATE CURRENTLY BEZING MANIPULATED
/TEMPFORARY STORAGE OF TRIPLICATE

13e34PPHORD - ’

WORDXR

’

R ...

’

133

WORDTN

]

XRHORD /SET X@ YO ADDR OF XRWORD

BPWORD /#8CZY BASE REG TO ADDR OF BPWORD

BPWORD )

1o

BPWORD /SYR SAVED IN BPHWORD

BPHORD, ¢

KJA /REMOYING THE JA

8TR /CONTAINS ADDRESS QOF ARRAY, FIRST ARS

BPHORD, 1+

NWORD

BPNORD, 1 ¢

FROM  /ADDR OF F

NWORD

A

e

e

A /TAKE THREEs

;EHP /FPIX IT INTEGER

STR

3R

NWORD

TEMB

FONE

17



FONE,
Kohy
STRE,
STR,

WGk,

WPUT,

FOUR,

F 1.0
1038)0000

27

@0

J8A START
FLDA 3TRE
FNORM

FADD  NWORD
FSUB  Foun
ALN @

STARTD

FETA  POINT
STARTF

FLDAX  FOINT
FSTA TENP
SETX ~ Tzae
XTA 2
FSTAX  FRONM
JA WORDTN

JSA STARY
FLDA BTR®
¥NORM

FADD  NWORD
FSUB  FOUR
ALN @ '
STARTD

FSTA  POINY
STARTY
FLDAX  POINT

FeTA TEMP
SETX TEMP
FLOAX  PROM
AT 2
FLDA TEMP
FSTAX  POINT
JA WORDTN
F3,

¥ &,

END

/LOAD ADDRES3 OF ARRAY

/CHANGE TO FLOATING PORMAY

/LOAD NUMBER OF ELEMENT

/88 3 TO PUT ELEM, IN THE LS 12 BITS
/PREPARE FOR DOUBLE PRECISIGN

/TGRS ADDR OF ELEMENT & 2 PREV,

/LOAD 3 ELEMENTS

/STORE TEMPORARILY
/PARALLELS INDEX REG ADDRESS
/RETURN ELEMENT Y0 FAZ
/STORE FETCHED {2 BIT WORD
/RETURN TO CALLING PROGRAM

/LLOAD ADDR OF ARRAY

/CHANGE TO FLGATING FORMAT

/ADD THE POS, OF ELEM, TO ADDR, OF ARRAY
/SUBTRACT FOUR FOR ADDR OF 36 BIT WORD

/8TORE ADOR

/LOAD THREE ELEMENTS

/STORE TEMPORARILY

/PARALLEL THE INDEX REG WITH TEMP
/GET ELEMENY '

/MOVE ELEMENT YO INDEX REG

/L0AD CORRECT TRIPLICATE

/PLAGE CORRECT TRIPLICATE INTO ARRAY
/RETURN TO CALLING PROGRAM
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