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Following special accounting arrangements, EES was able to begin work on

the Scientific Atlanta (SA)test receiver software on August 27, 1979. As of
October 1, design, code, entry and compilation of the FORTRAN program has been
accomplished. Portions of the I/0 drivers, and the interface between the
FORTRAN routines and the floating point package remain to be coded.

Assembly of I/0 drivers will be accomplished beginning today. Some work
was done on the clock drivers according to the plan to use the Fairchild chip,

but now code of the clock routines is dependent on detailed information on the

revised clock hardware.

Since there were aspects of the operator interface of the test receiver
which were not defined at project initiation, the operator’s interface has
been specified as completely as possible during the past month during
discussions between EES and SA personnel. A front panel description was
completed September 10 and given to our technical contact, R. Larson. A
revised version of the front panel description is attached. As currently
configured, the software will be driven by the one interrupt available in the
system. The interrupt (Restart 7) will trigger on the events (or some
combination of them) listed below in order of priority.

(1) 1 million bits
(2) 1 second tick
(3) front panel input

We also understand that 2 extra E-prom sockets can be made available as
insurance that the FORTRAN software can be accomodated after an IEEE488 (or
RS-232) interface is added.

We request that the front panel test hardware be set up as soon as
possible. We estimate at least one-two weeks of software tests w/front panel

will be needed prior to system test.



The information that we need on the system clock has been delayed due to
the new chip chosen, lack of information about it, and the inability to
acheive operation of chip as manufacturer described. Work on the clock
routines has to be delayed until more information is available.

Any feedback on the front panel operation as described in the attached

description would be appreciated.



MAN MONTHS

August: Carol Agee «25
Total expenditure: $785.00

Percent of budget remaining: 95

September: Carol Agee .90
John Scoville .10
Gary Peckham .05
Secretarial .01

Total expenditure: $3,589.00

Percent of budget remaining: 77
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During the month of October 1979, coding needed for the test receiver was
completed after the final information on the time of day clock was made
available. Test of the routines using breakpoints then proceeded. By the end
of October, all assembly level code had been tested in this manner.

On October 16, an MDS with 32k of memory was moved temporily from
Scientific Atlanta to EES to facilitate the software development. On October
25, 1979 test of the software driver for the front panel with corresponding
front panel hardware began using the ICE80 emulator.

Tasks yet to be accomplished as of October 31, 1979:

1. Integration of 1/0 drivers and Fortran routines

2. Test of portiomns of Fortran code

3. Test of time of day clock driver with clock hardware

4. System test of software

5. Documentation

The delay in the availability of the test receiver hardware has slowed
software development and test. We are aware that system test was to begin
October 15 per our proposal for this project. We are anxious to test the

software with additional parts of the hardware as soon as it is available.



MAN MONTHS

October: Carol Agee
Jeff Hopper
John Scoville

Gary Peckham

Total expenditure: $5,790.

Percent of budget remaining:

46

.80

‘70

.10

.05



Georgia Institute of Technology
ENGINEERING EXPERIMENT STATION
ATLANTA, GEQORGIA 30332

28 November 1979

Mr. Sam Davis
Scientific Atlanta
3845 Pleasantdale Road
Atlanta, GA 30340

Dear Mr. Davis:

We are anxious to help you get the test receiver operable as soon as
possible. All the software has been undergoing a close check using the ICES80
emulator and the front panel prototype hardware. Debug has gone well
especially since the faulty disk controller boards in the development system
were replaced at the first of this month. Software is ready for system test
whenever the hardware can be set up. In the meantime, some documentation can
be accomplished.

Of course the actual hardware~software interface for the clock, error
counters, and one second and one million bits remains to be checked when the
hardware is completed.

The use of Scilentific Atlanta’s MDS here at EES has certainly been a help
during development. With the addition of the second 32k of memory, the
Fortran programs can be compiled on it. SA’s support and open communication
on the project has been greatly appreciated.

Some of the software has taken longer to check out than was anticipated
because the corresponding hardware was not available. Also the change in the
choice of time of day clock slowed the coding somewhat.

System test, now planned to begin November 28, is occurring several weeks
later than October 15 which we quoted in our proposal written in August. I
have voiced my concern about this timing to Robin Larson during our
communication concerning the technical aspects of the project.

Our original estimate for development of the test receiver software
including an IEEE488 bus interface was $18,981. At the end of October $8,817
was as yet unused. With expenditures for November estimated to be $5,000,
$3,800 would remain. Depending on how quickly system test proceeds and on how
many modifications, if any, are needed, there is probably enough money to get

AN EQUAL EMPLDYMENT/EDUCATION OPPORTUNITY INGTITUTION



your system operable with the front panel and to complete documentation. As
it looks now, there won’t be adequate funding for EES to write an IEE488 bus
interface.

I am aware that there has been a question of who would write the IEEE-488
(or R5-232) interface routines. We would be happy to assist you with that
phase of the project. The additional interface can probably be written and
tested quite easily with the bulk of the system already operable. If you do
decide to have EES complete this second phase of the project, an estimate of
cost for the work (over the original $19,000) would need your authorization.
For your information, the paperwork for such as addendum usually takes about
two weeks.

If you have any questions, I am, of course, available to talk with you
further at any time.

Sincerely,
Caret J%z-_/
Carol Agee

Project Director

CA/ig



Georgia Institute of Technology
ENGINEERING EXPERIMENT STATION
ATLANTA, GEORGIA 30332

14 December 1979

Mr. Sam Davis
Scientific Atlanta
3845 Pleasantdale Road
Atlanta, GA 30340

Dear Mr. Davis:

As you know, system test of the test receiver has been underway
for approximately two weeks. Necessary modifications have been made
to the software as hardware debug has progressed. All modules of
the test receiver (with front panel) software are operable.

This week, the need to reduce processing during interrupt service
was 1dentified. A plan has been formulated to eliminate conversion
of floating point results to BCD during any interrupt service. We have
been working on a revision to accomplish this goal.

Documentation of the project remains to be completed. It has also
been suggested that some self-check features be added to the front
panel utilizing some of the undefined combinations of switches.

The project budget which you originally authorized for this project
has been exhausted by our efforts to date. We anticipate being able to
complete documentation and provide necessary support to you through

December and on a half-time basis in January with an extension of
$4,600.

Sincerely,

CCL"./)( ‘//Z/({,d;./

Carol M. Agee
Project Director

CMA/jg

AN EGUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITLITION
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Georgia Institute of Technology

ENGINEERING EXPERIMENT STATION
ATLANTA, GEQRGIA 30332

April 30, 1980

Mr. Sam Davis
Scientific Atlanta

3845 Pleasantdale Road
Atlanta, Georgia 30340

RE: Project Status Feb-April, 1980 (GIT/EES A-2448)
Dear Mr. Davis:

During March, EES received authorization of $17,000 from Scientific
Atlanta's Instrumentation Division for software development of peripheral
interfaces for the BERTS Receiver (as described in letter of proposal 22
February 1980). Aside from minor modification to the BERTS firmware during
March, the new phase of development actually began on March 31.

As you are aware, the BERTS receiver software (first phase) was
essentially completed in February. At the request of Robin Larson of
S.A., documentation completed at that time will be delivered in updated
form once the peripheral interfaces are implemented.
During April, major definition of operator interfaces was achieved, the
printer driver was written and tested, and design/code of new routines
and modifications to BERTS main data acquisition and processing routines
has commenced.
Project expenditures for Feb-March and man hours thru April are attached.
Sincerely,
Carol Agee
CA/cp

Enclosure

AN EGQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION



February:

March:

April:

Man Months

Carol Agee
Total Expenditures: §$249.19

Percent of Budget Remaining:

Carol Agee
Total Expenditures: §587.67

Percent of Budget Remaining:

Carol Agee

96

.06

.12

.68



TEST RECEIVER SOFTWARE DEVELOPMENT
FOR SCIENTIFIC ATLANTA

Monthly Status Report
May through July 1980

EES/GIT Project A-2448

Prepared by

Computer Science and Technology Laboratory
Engineering Experiment Station
Georgia Institute of Technology
Atlanta, Georgia 30332

C. M. Agee

for

Scientific Atlanta
3845 Pleasantdale Road
Atlanta, GA 30340

S-S



Georgia Institute of Technology
ENGINEERING EXPERIMENT STATION
ATLANTA, GEORGIA 30332

July 22, 1980

Robin Larson,Instrumentation Division
Scientific Atlanta

3845 Pleasantdale Road

Atlanta, Georgia 30340

Dear Mr. Larson:

As you are aware, the BERTS software including the local logger, an
RS-232C 1interface, and an I-EEE488 Bus interface is approaching
completion. The bulk of the coding was done during May. System debug
began the first week of June. A semi-operable interface to the local
logger was available for demonstration at a Seattle conference by June 5.
Debug preceded through June and into July. All software functions are
essentially complete and tested. Only minor adjustment to the operator
interface and documentation remains. An E-PROM version was made on July
17,

Please refer to the attached man hours for a breakdown of
expenditures. The amount of funding left available for July was $3,662.
My calculation of July charges to date exceeds that figure by $970. Some
additional effort 1is also indicated to provide documentation and final
adjustment to the software.

Several factors have slowed the software effort including time spent
getting SA's RS-232 and IEE488 cards to function with the program. The
development prototype was unavailable to us the week of July 7 because it
was at a customer site. Also the BERTS software and software functions had
to be trimmed to fit in 12K of Eproms.

As we discussed one additional wman month should be allowed to
complete documentation and provide final software support. A total
authorization of $4,800 is needed to complete the project.

Sincerely,

Coha.

Carol M. Agee
Research Scientist

CMA:ae
cc: JFP, GLP

AN EGUAL EMPLDYMENT/EDUCATION OFPPORTUNITY INSTITUTION



MAN MONTHS

April: Carol Agee .68
Total Expenditure $2,370
Percent of Budget Remaining: 82

May: Carol Agee 1.00
Jeff Hopper .25
Gary Peckham .10
Total Expenditure: 4,932
Percent of budget remaining: 53

June: Carol Agee .38
Jeff Hopper .50
Gary Peckham .10
Total 5,431
Percent remaining: 21
Amount remaining: 3,662.97

July 1 - July 22:

Carol Agee .50
Jeff Hopper .50
Gary Peckham .10
Aproximate Total 4662
Percent overrun: .04

Amount overrun: $1,000

Estimated to complete project:
Carol Agee .50

Jeff Hopper .50

$3800

Total authorization needed: $4,800



(R Georgia Institute of Technology

Al
E ENGINEERING EXPERIMENT STATION
ATLANTA, GEORGIA 30332

March 20, 1981

Mr. Charles Trawick

Scientific Atlanta

Instrumentation

3845 Pleasantdale Road

Atlanta, Georgia 30340

Dear Mr. Trawick:

Subject: Progress Report for February, 1981 on Project #A-2448-002
The following items have been accomplished in the last month:
1. New driver clock tasks have been completed and tested out.

2. I have become familiar with Carol Agee's program and with the
scope of the changes required in the FORTRAN.

3. Completed work in the driver section for the new huffering scheme
and have mapped out the changes required in the FORTRAN to
produce the new formatting.

4, Carol has produced a revision for the original version of the
sof tware.

5. Considered options for the old software that would provide ETX
terminations on both RS-232 and GPIB communication.

The following items will be undertaken in the next month:

1. Fixing the 0l1d software to incorporate the ETX add-on discussed
above.

2. Complete the FORTRAN coding and driver coding to incorporate the
new thresholds and the new formattina.

Below I have a few notes about some decisions we made in the meeting

on March 9, 1981 and some subsequent phone calls concerning the
formatting:

AN EQUAL EMPLOYIMENT/EDUCATION OPPORTUNITY INSTITUTION



Mr. Charles Trawick

March 16,

Page Two

3.

1981

For the printer: There will be only one mode of formatting
(human mode) with four types of measurement data format which are
selected by threshold and print control.

For RS-232: There will be two modes of formatting, human mode
and machine mode. Human mode is the same as the printer.
Machine mode is of the same form as the GPIB format for the old
BERTS with "threshold" and "total seconds in test" added.

In machine mode, there is only one type of measurement data
format. That type is shown in the examples appended to this
letter. In the machine mode, there will be a “switch" to either
enable or disable the date, time, elapsed time, "to go" time,
seconds in test and threshold information. There will also be
query commands to allow you to see any threshold data.
Basically, in the machine mode, the print control is essentially
set to "partial" at all times. There will still be a switch to
allow measurement transmissions only when reauested. This
applies to both machine and human mode.

For GPIR: Same as RS-232.

Notes:

1.

Query commands for each threshold while in human mode will
produce formats of that threshold setting with the selected print
control.

Flag data can be only requested while in human mode and using
RS-232. Flag data is passed in serial poll register in the
GPIB.

Time request is the same for both machine and human form and will
not differ between RS-232 and GPIBR interfaces.

Carriage returns and line feeds will be inserted in GPIB as well
as RS-232 interfaces for both modes.

GPIB messages will end with ETX. RS-232 messages will end with
ETX, CR, LF.

Messages such as "Power up," "signal loss," etc. will come out o
RS-232 and GPIB only in human form and will never come out in the
machine form.

Please let me know if you believe these notes are not right or if you
have corrections or additions.



Mr. Charles Trawick
March 16, 1981
Page Three

As you know, I will be out on vacation the last week in March. My
present goal is to be testing the new threshold measurements and formatting
by the first of May. So if possible, I would T1ike to have a new clock card
and new front panel card incorporated with the unit by that time. I may
possibly do some driver checkout of the front panel before that time.

After the first of May, I plan to be making the chanaes needed to
incorporate the ASYNC/SYNC mode of operation and the Framed/Unframed PRBS
measurements. My target date at this time is still around the first of
June, but the changes to the old BERTS and the fact that it will be harder
for me to make changes in the original software, since I am just learning
the system, could be time delaying factors. Carol will be somewhat
available for consultation, which could help auite a bit.

Please let me know when the hardware becomes complete and when any
changes, additions, or aquestions come up concerning the software.

Sincerely yours,

15 b S o

Mr. ferey C. Hopper
Research Engineer 1
Computer Technology and
Applications Division
Electronics and Computer
Systems Laboratory

JCH/jm

Enclosure

Approved by: Lj i
John' T. Scoville
Division Chief




FORMATTING APPENDIX
R09/11 14:33:58, 43824 (total seconds elapsed in test),
-6 (threshold)
L002:02:17
G001:34:56
Machine Mode
BZAA, 213, 901E+9, 1.17E-3
PAAA, 009, 876, 2.20E-8

VAAA, 1.06E+4, 1.60E+8, 1.00E+9

Can Suppress Top Three Lines

Human Mode is the type already decided on by Scientific Atlanta.









Mr. Charles Trawick
May 19, 1981
Page Two

The following items should be accomplished during the month of May:
1. Finish coding the above-mentioned items.

2. Incorporate the framed/unframed mode.

3. Start the testing of the code.

Unfortunately, the present funds for the project will be exhausted
around the first of June. It is my estimate that it will take an
additional month and a half from the time I begin checkout to complete the
job. This time involves checking out the changes outlined earlier and
incorporating and checking out the SYNC/ASYNC operation. This means that
assuming that I begin checkout on May 25th, I should expect to be finished
around July 10th. Funds to cover throuah that period would amount to
$6,000.

The reasons for this overrun are due primarily to the following
facts:

1. Time spent on the Collins version of the original BERTS.

Virtually 100% of Carol's charges to the project were involved in
making Collins' changes. I also used over a month of my time in
making changes. I concede that some of the GPIB changes that were
made were ijtems that would have needed attention in either
version. Still, at the time of the project estimate, we were not
aware that this effort was necessary.

Carol's time along amounted to over $5,000.00.

2. Carol's resianation forced some minimal amount of time for me to
become acquainted with the system.

I hope that these circumstances will not pose a problem. I have kept
you aware in previous progress letters of the fact that time was being used
up on changes to the original BERTS.



Mr. Charles Trawick
May 19, 1981
Page Three

If you have any problems or questions, please let me know.

- Sincerely,

e

Mr. Jefferey C. Hopper
Research Engineer 1
Computer Technology and
Applications Division
Electronics and Computer
Systems Laboratory

JCH/jm

cc: Mr. J. L., Morris
Instrumentation Division

Approved:

TCenith

John T. Scoville, Chief
Computer Technology and
Applications Division




Georgia Institute of Technology

’% ENGINEERING EXPERIMENT STATION
ATLANTA, GEQRGIA 30332

June 10, 1981

Mr. Charles Trawick

Instrumentation Division

Scientific Atlanta

3845 Pleasantdale Road

Atlanta, Georaia 30340

Reference: Purchase Order #053467
Update for BERTS Receiver Software
Georgia Tech Project A-2448-002

Dear Mr. Trawick:

Subject: Letter Progress Report for May, 1981 for Reporting Period of
May 1, 1981 to May 31, 1981

The following items have been accomplished in the month of May:

1. The new threshold information and the new front panel
configuration were checked out.

2. The original software with the new changes was made operational in
the newer hardware environment.

This essentially Teaves the following items that still need to be done
{in the order that I plan to do them):

1. Checkout new formatting chanaes.

2. Add burst information.

3. Framed/unframed mode.

4. Sync/Async mode.

5. Saving of previous measurements.

I believe the first three items will come along rather quickly. The

last two items willprobably be tougher, mainly due to the fact that RAM and
possibly ROM size constraints will start to curve into play.

AN EQUAL EMPLOYMENT/EDUCATION ORPPOBTUNITY INSTITUTION



Mr. Charles Trawick
June 10, 1981
Page Two

As of now, I am still planning to work hard so I can finish up by the
second week in July.
If you have any questions or comments, please call me.

Sincerely,

Research Engineer 1

Computer Technology and
Applications Division

Electronics and Computer
Systems Laboratory

JCH/3m

cc: Mr. J. L. Morris
Instrumentation Division

Approved by:

e

John T, Scoville, Chiet
Computer Technology and
Applications Division




Computer Technology and Applications Division
Electronics and Computer Systems Laboratory
ENGINEERING EXPERIMENT STATION
Georgia Institute of Technology
Atlanta, Georgia 30332

FINAL REPORT

FIRMWARE LISTINGS FOR BERTS

T0:
Instrumentation Division
Scientific Atlanta
3845 Pleasantdale Road
Atlanta, Georgia 30340
FOR:

GIT Project A-2448-002
Scientific Atlanta Purchase Order #0534A7
CONTRACTING THROUGH:

Georgia Tech Research Institute

Georgia Institute of Technology
Atlanta, Georgia 30332



OUTLINE OF SECTIONS

I. FORTRAN Listings
A. Common and Constants
B. Utility Routines
C. Front Panel Input Routine
D. Remote Input Routine
E. Once A Second Routine
F. Million-Bit Routine
G. Formatting Routines
H. Measurement and Status Lights

I. Main Line

II. Drivers Listings

A. Clock Drivers

B. Panel Drivers

C. Remote Communications Drivers

D. Error Counter Drivers

E. Jump Table and Interrupt Service

F. Floating Point Utilities



SECTION I. FORTRAN LISTINGS



A. COMMON AND CONSTANTS



UTI FORT//83 COMPILER .3A1 PAGE 0001
g202 C }}}}}}}}}3}}133}1331131}Y FILE:  coMMON.FTN {{{{{{{{{{{{{{{{{

GG CF ¥ %k K ¥ & K R & Xk 3k &k Kk o & %k K ok ok K ¥ ok ¥ N & & Xk ok ¥ ok ¥ Kk %k Kk ¥

BBBT Couuevneeooncavorocsonsenosenesesncanassosssssennssensanasonncsasoanasse

g2gz C BIT ERROR RATE TEST SET
8@g2 C R E EIVER FORTRAN ROUTINES
gaega ¢ SCIENTIFIC ATLANTAR

C20@ C% % ¥ & & X K ¥ & K ok K & & ok % %k & k koW ok R ¥ ok & ok ¥ K ok &k ¥ ok ok %

T

goge ¢ CAROL AGEE, CSTL, EES, 3A TECH

2202 ¢ JCTOBER 1379

€382 C REVISED 1@ DECEMBER 1579

202 ¢ REVISED 13 DECEMBER 1979

#3222 C REVISED 14 JANUARY 198@

@382 ¢ REVISED 24 JANUARY 1980

@2¢2 C REVISED 12 MARCH 193¢

Q382 ¢ ADDED PERIPHERAL INTERFACES MAY-JULY 1989

7383 C CORRECTIONS DECEMBER 198¢ - V1,1

p282 C ADD ONE SEC RATE FEBRUARY 1981 -~ V1.2

2202 C ADDED MORE COLLINS FEATURES

9322 C MARCH,APRIL,1981 JEFF HOPPER

gaga C “A° VERSION OF BERTS -START MAY 1¢81

2302 ¢ JEFF HOPPER

goaa €

FAC D C sesdedenedieslsdoo drae e ok ek %2 3o s o e o ik ok 3ok sk e e N 3k o o sl o sje e ik s e o e o4 ik o e e e 5 2 e e o e o e el e e ok sk ko
BB it eneeasesaonnsasssosesasoncastonsansucsnsossnacnsnoensnonesas
29202 C E-PROM CONSTANTS (1!

@207 C CONSTANTS ARE AT TOP JF LAST PROM

P22 COMPILER(3)=7FFFH

P20e

234832 C A0 5 3 e 30 Kk 26 e o e i sl o o ikl il abe afk s afe MoK AR 3 afaade AR e e ARl e 30 R %s o 4% e ale e ok Ak e e 4 e e e R e Nk s e oo e ek
PREE € edeRucdnoki ok ok ek Rk ok FLOATINZ POINT CONSTANTS

£202 ¢ wwdckmkdksgckkik¥ds TARLE OF POWERS OF TEN FOR

e2ez ¢ FLOATING PDINT TO BCD CONVERSION

2202 C ( 3 BYTES OF FLOATING POINT REPRESENTATION & 1 BYTE WITH
207 © EXPONENT )

2222 INTFGER*1 FPTEN12 (4) / 5&H,82H,82H,8CH /

P22 INTEGER™1 FPTEN11 (4) / 55K ,43H,0BAH , ®BE/,
g3e2 & FPTEN12 (4) / 62H,2,95H,24H /

cean INTEGER*1 FPTENS (4) / 5EH ,6AH,2EEH, © /,
P202 & FPQTENS (4) / 5BH, 2BCH, @BEH, &/
GARR INTEGER*1 FP2TEN? (4) / 58H, 96H, 98H, 7/,



UTI FORT//89 COMPILER 3.3a1

PAGE @@@2

@280 & FPTENG (4) / 54H, 24H, @F4H, 6/,

€229 & FPTENS (4) / 514, 5@H, @C3H, 5/,

3202 & FPTEN4 (4) / 4EH, 40H, SCH, 4/,

222 & FP12o2 (4) / 4AH, 22 , BFAH, 3/,

@202 & FP123 (4) / 47H, @@, OCBH, 2/,

P332 & FP10 (4) / 44H, @, DAJH, 1/,

@202 & FP1 (4) / 418, ©, S@H, 0/

2292 INTEGER*1 FPTENTHE (4) / 3DH, @CCH, @CCH, -1H/,

@282 & FPTENGNEG2 (4; /3AH, @D6BH, OA3H, -2H/,
z20e & FPTENGNE:3 (4 / 37E, 12E, 834, -3H/,
z2202 & FPTENGNEG4 (4) / 33H,0B6H,0D1H, -4H/,
0202 & FPTENGNEGS (4) /334, @C4H, OA7F, -5H/,
2202 & FPTENGNEGE (&) - /2DH, 36H, B6H, -6H/,
gea? & FPTENGNEG? (4) / 29E, €C@H, @DBH, -7H/,
2203 & FPTENGNEGE (4) / 26H, @CCH, OABH, -8H/
2222 & FPTENGNEGO (4) / 23H, 7¢H, BSH, -9H/,
2202 & FPTENGNEG10 (4) / 1FH,PESH, @DBH, -18/,
Poo2 & FPTENGNEG11 (4) / 1CH, OECH, @AFH, -11/
2202

BOPP ( FuRARk N R A Rl Rk e e o X e A K w3 INTEGER*5 CONSTANTS

3262 INTEGER*1 DUMMYRBITRERROKS (5) / 20H,0A1H,7,2,98/,

P00 & DUMMYRPARITYW@ERRORS (5) / ©6%SK,8,0,0,2/
#2302 © DUMMY@BITRERRORS=520,022 DUMMY@PARITYGERRORS=185

0202 C { USED WHEN FRAMEQRLOSS AND/OR PRES®LOSS OCCURS WITH SI3NAL)
Foe7? INTEGER*1 DUMMYGALL@BITRERRORS (5)

¢392 & / 69H, 11H, GAAH, 2, @ /,

@232z & DUMMY@ALLGPARITYGERRORS (5)

3302 & GACH, 24H,0,2,2 /

2223 C DUMMY ALL ERRORS WHEN LOSE SIGNAL DURING TEST, ALL ERRORS PER SECOND
@22¢2 C DUMMY NUMBER OF MILLION BITS PER SECOND FOR SIGNAL LOSS DURING RUN
2037 INTEG ER*1 IGTEN (5) /OAE ,C,2,0,2/

7223 INTEGER*1 ONE (5) /1,0,4,0,8/

22072 INTEGER*1 IGHUNDRED (5) /64H,0,2,%,23/

g2z INTEGER*1 ZEROS (5) /%,8,8,8,8/

@323 ¢ CONSTANTS THAT REPRESENT THE THRLSHOLDS+1 TEESE USED

2322 ¢ TC COMPARE SECOND TOTALS WITH.

LR Y INTEGER™®1 T?3CONS@L (3) /5,2,0,2,3/

2202 INTEGER*1 TBICONSERL (5) /45,8 ,0,2.0/

2202 INTEGER®*1 T32CONSRL (5) /OE1H ,0ARH,2,8,08/

rzaa INTEGER¥1 T72CONSGR2 (5) /5,8,2,0,e/

2202 INTEGER*1 TEACONSE2 (5) /46,0,0,8,2/

22D INTEGER] T32CONSE2 (5) /BCSE ,BAFE,2,2,8/

02322

P2C? C e X afe e 3 000K afe afe e K¢ ok 3 e e eKs Reale Koot e Al g XR N e Rl 35 A 3 2 3z 30 3 e 3l A S e s o8 3K 3 KSR T A e o e }e Aol 3l e Xk Bk Kk

@323 C PRROR DISPLAY SPECIAL CONFIGURATIONS

002 INTEGER¥1 BLANEKS (4) /8FE, OFH, @FH, @FF /
@232 INTEGER®1 BLURCONFIG (4) /3FH,2DH,2CK,8 /

0207

2202 C TABLES TO OFFSET INTO ACCUMULATORS ACCORDING TD ERROR TYPE AND

222 C THRESHOLD. #AS DEVELOPED TO SAVE CODE AND TIME.

0257 INTEGER*1 ETABLE (4) /30,42 ,0,8/

202 INTEGER*1 TTABLE (8) /15,¢,8,3,0,0,¢,18/
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0203
rzo2
p203
6222
0282
oy
2223
peee
8203

¢282
8202

gaed
w24z
e3¢z

0202
e2e3

gaey
gzen
23232
222
82932
@aea
gaze

gzez
2200
gez3
@283
n2ed
0203
2203
83022
@2e¢D
#2232
caez
@203
paoe
2223

rope
02832
7202
22232
22¢2
#ag2
7203
0323
e
naae
eaae

[ No Ne]

v NeoNeNe]

v XX ReleNeolaNe Ne Ne o el Ne ]

[ Rer W& N Ko N Wb X Joy N N |

e s e el el e e e ofe e sl Sl s sl el sl el ot o sl e e s ok sl s sl st ook sl e skl stk e stk
MAXIMUM VALUE FOR SECS, MINS, HOURS
{ USED BY BUMPRELAPSED2TIME S COUNTGDOWNGTIMER ROUTINES )
INTEGER*2 MAXGTIME2DISPLAY(4) /59H,594,99H,8SE/

MAX VALUES FOR SECS, MINS, HRS FOR REAL TIME USED BY BUMP CLOCK
INTEGER*2 MAXQCLOCK@DISPLAY(3) /59H,59H,23H/

e e e e e s o e sk oo el e sk e ool ko e ol e o e sk ol e e ok aolk 4 ok o ool sk s e o e ek ol ool ook
SPECIAL TIMEGDISPLAY CONFIGURATIONS: CLEAR AND ERROR

INTEGER*1 CLEARRTIME(4) /8,2,0,8/ — USE ZEROS(S)
INTEGER*1 TIMEGERROR(4) /9ABH,?35H,2FEH,@FFH/

she aje A aizafe s e ok R o e e 46338 34 sieale oo ok e alk 3k ok ok s ol afe o a8 o e ale 3 afe o e e e S afe 36 i 36 o e R e o e o e e ok ol e e o e adeafe Sk ok e

ek ok gtk ek ok ok ks FLOATING POINT ROUTINE OPERATORS
INTEGER®*1 ¢T /°G6°/,
S GE /'E°/,
& LT /°L°/,
INTEGER*1 FIX /°X°/,
& FLOAT /'F°/

e e soof e sk oje o s e e afoteate e o ok e et seofe e o o ol o e e s sk sl e e el e e oo s el o ok
Fapfokgdkdopkdek TABLE TO CONVERT REMOTE COMMANDS TO HEX COLE
TABLE ENTRIES: 5 MSB’S ARE 5 LSB’S OF ALPEA,
3 LSB’S ARE 3 LSB”S OF NUMERIC~1 (@-7)
( WHEN 2 LETTERS OF ALPEA A UNIQUE ALPHA HAS

BEEN SUBSTITUTED: TH -~ DAH
XT - 5BH
M - 5CH
XL - 5DHE
XF - 3EH
XK 5FH

ENTRY POSITION IN PABLE 3ZIVES HEX CODE FOR COMMAND,
I.E. "D1” IS COMBINED FOR TABLE ENTRY OF 22H, FIRST IN TABLE W/
HEX CODE OF 1H

COMMAND THAT CORRESPONDS TO EACH TABLE ENTRY FOLLOWS
1,01, 2.D2, 3.D3, 10.C3
11.H1, 12.8H2, 14,7, 15,72, 16.73, 17.T74, 18.T75, 19.C1, 202.C2
21.K1, 22.K2, 23.K3, 24.kK4, 25.X5, 26.X6, 27.K7, 28.K8, 23.XIM1,
31,IM2, 32.J1, 33.J2, 34.XT1, 35.XT2, 38.X1L1,
39.,XL2, 2.32, 41,F1, 42.,F2, 43,04
44,01, 45,03, 46.Y1, 47.Y2, 43,51, 49.52
5p.M1, 51.M2, 52.M3, 33.M4, 54,M5, 55.M6, 56.XF1, 57.XF2
58,X¥1, 59.X¥z2, 6a,TH1, €1.TE2, 62.THS3, €3.TH4, 64.05
NOTE: 13,32 NOT USED
Mi-46 MOVED BECAUSE OF TEE FACT THAT
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2383 C STATE DEPENDS ON CLOSURE AND LAST STATE
7222 C

22082 INTEGER*1 COMMANDRTABLE (64)

¢20% & / 2¢¥, 21H, 22¢, o, ¢, 2, @, 2, @, 1AH,

302 & 4pH, 41H, 22H, @AQH,PA1H,QA2H,PA3H,0A4H,18H, 194,
Poe3 & 584, 59H, 5aH, 5BH, 5CH, 5DH, 5EH, 5FH, @E@H, 20H,
2323 & @E1H ,598, 51H,2DSH,0D34, 2, ©,6E8H,2ESH, &%H,

2207 & 3¢y, 31H, 8BH, 89K, SAH, 2(eH,p(9H, 9BH,9%9H,

p2eP & 686, 69H, 6AH, 6BH, 6CH, 6DH, @F2H, OF1H,

2202 & @F¥8H, 2F9H, @D2H, @D1H, €D2H, 2D3H, 8CH /

2932

207 INTEGER¥*1 JOHEX@RSEQUENCE (8)

2302 & / BAH, 12H, 9AH, 2, 4, 1FH, 21H /

gae72 ¢ CLEAR,T3,RESET,PARITY,ERRSEC,XM2,J2

gagz C *¥* MASKS TO BE USED BY BRANCH ON INPUT

P203 INTEGER*1 BIT@MASKS (8) / 1,2,4,8,12H,28%,40H,88H /

z2a0a

2223 ¢ o T MESSAGE TEXT:

2202 INTEGER*1 MES@SL (17) /°SIGNAL LOSS”,2DH,2AH,3,2DH,@AH,C/
2322 INTEGER*1 MES@RFL (16) / FRAME LOSS”“,2DH,2AH,23H,2DH,@AV,2/
22¢¢ INTEG ER¥1 MESePL (15) /’PRBS LOSS’,2DE,PAH,3,@DE,QAH,0/
8230 INTEGER*1 MES@BS (17} /°BLUE SIGNAL’,2DH,2AH,3,2DH,CAH,2/
2202 INTEGER*1 MES@GS (17) /°GOOD SIGNAL”,2DH,QAH,3,ZDE,CAK,8/
2323 INTEGER*1 MES RFK (16; /°‘FRAME LCXD’,2DH,@AH,3,0DH,0AH,2/
gzez INTEGER*1 MES@PX (13) / PRBS LCKD”,2DH,2AH,3,ZDH,GAE,2/
2892 INTEGER*1 MESGNL (13} /°NO LOSS’,@DH,2AH,3,0DH,ZAH,C/
2272 INTEGER*1 MESGNB (13) /“NO BLUE’,2DH,24H,3,8DH,2AE,8/
2203

2232 INTEGER*1 MES QL (21) /°START ELAPSED TEST”,2DE,QAE,8/
2232 INTEGER*1 MESRS (2@) /°START SINGLE TEST’,@DH,2AH,2/
7260 INTEGER*1 MES GR (2¢) /°START REPEAT TEST’,2DH,R4KH,Z/
0232 INTEGER*1 MES@T (27) / B=BIT P=PARITY V=BIPV’,2DH,CAH,3,

302 & gDE,QAE, B/

0222 INTREGER*] MESGPY (14) / POWER-UP’,2DH,0AH,3,2DH,0AK,2/
2280 INTEGER*] MES@CE (12) /° ERROR‘,®DE,2AH,3,ZDE,CAH,G/
2203 INTEGER*1 MES@OV (8) /% OVFL °/

2207 INTEGER*1 MESQ@UN (B8) /° UNFL 7/

9222 ¢ & MES@BR (3) /eDH,QAH,  BER®,2DH,24H,0/,

g2e¢2 C NEW HEADINGS FOR TEE "&" VERSION
2203 INTESER*1 MES@PD (16) /“PO¥ER DOWN’,ZDH,BAH,3,0DH,0AK,2/,

300 & ERYES(3) /'ERR"/,

223 & EFFMES(3) / 4EF°/,

7302 & FSMES (3) /'ES “/,

2223 & PESMESEE; /I %ES T/,

vace N BERMES{3 / BER"/

2203 INTEGER*1 TQRSRHEAD(2®) /° ES’,82H, TOTERR AVGRER’,2DH,2AH,2/
703¢

B22d INTEGER*1 MES«pDeM (8) / PWRD’,PDH,2AH,3,8/
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P200 INTEGER*1 T@PRHEAD{17) /86H, TOTAL",83H, BERDE-3°,8DH,BAK,0/
2002 INTEGER*1 T6GHEEAD(17) /86H, TOTAL’,83H, 'BER>E-6",¢DH,PAF,B/
22303 INTEGER*1 T?GHEAD(17) /86H, TOTAL’,83H, "BER>E-7’,¢DH,CAH,0/
P22 INTEGER*1 T6@T7QRHEAD(19) /86H, “BERDE-6 BERDE-7°,¢DH,0AH,2/
2260 INTEGER*1 BURSTWKEAD(39) /°ERROR BURSTS, MSEC‘,@DH,@AH,
2202 & - 1-17°,83H,°11-997,82H, "1802+ ",
2202 & @DH,0AH,2/

2002 INTEGER*1 TORHEADGMAC(4) /'T=0’,2/

p202 INTEGER*1 T3@HEAD@WAC§4§ /' T-3,8/

2202 INTEGER*1 TS3HEADRMAC(4) /'T-67,8/

22302 INTEGER*1 P7GHEAD@VAC(4) /'T-7",0/

2022

2222 ¢ INTEGER*1 BLANKSQ@PER@MODE (4) / ©,7,8,14 /

€222 INTEGER*1 ERRORGDESIGNATOR (4) / 'B°, ‘P°, B, V" /
P222

gz09 COMPILER (3)=43FFd

22302

BBBE C 4 veneenonnenueunsnsnsssssasssestsntossnsesensssosssssnssasonns
P2@3 ¢ Rk SYSTEM  COMMON  VARIABLES — wssiiemilowsn

BOBZ C ouvvertencesnsestesstosssossoasostostossasotoscssnsssassnssonsa

@209 C WARNING: THESE COMMON VARIABLES ARE USE BY DRIVER ROUTINES
page C DON"T CHANGE THEM HERE WITHOUT CHANGING EQUATES IN THE
9233 C DRIVERSI!1Y

@sga ¢ e e e e st e Aeapke s VARIABLES FOR INTERFACE WITH FRONT PANEL,
7269 C CLOCK AND COUNTER ASSEMBLY I/0 DRIVERS
@323 ¢ FRONT PANEL OUTPUT STATE:

@zed C {( CONTENTS OF THESE VARIAELES SHOULD ONLY BE CHANGED W/
az22 ¢ INTERRUPTS DI--DURING INTERRUPT SERVICE THESE
7ee2 C V RIABLES USED TO UPDATE FRONT PAMEL)

@203 INTEGER*1 TIMEGDISPLAY(4),

a2e2 & ERROR@DISPLAY(4),

©@2¢2 & ERRORGMODE,

w322 & TIME@MODE,

2202 N INPUTQTYPE,

A203 & ERRORQTYPE,

22023 & RUNGSTOPQLIGHT,

P222 & TRAFFICQRLIGHTS,

page & THRESHILD,

nae2 & PRINTRCONTROL,

P339 5 HORNGENABLE,

g203 o HORN

92062

@222 C FRONT PANEL INPUT CODE

@233 ILNTEGER 1 DEJODEDRINPUT

p2e2

@203 C FLAGS FOR INTERPRETING COUNTER CONTENTS

7208 INTEGER*1 SIGNALQLOSS,
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g2e2
P222
[doloyd
0202
2220
2222
2220
p2032
P02
2223
2202
0223
P20
P22
2222
0200
goop
0202

gaez
P32

paea
9200
n2ea

0223
gaez
7oes
2282
0203
gaes
2302
p20a
B223
P20z
@283

2282
pavd
7203
B223
P23
0322
0087
0323
gaee
2222
gooe
@223
2293
Q322

eze?
B223
2203
0red
¢e22

FRAMEQRLOSS,
PRBSQLISS

COUNTERS HEAD INTO HERE:

INTEGER*2 BPRCTR, PARQCTR, BERQGCTR

FLAG FOR PRESERVING THE TIMERDISPLAY

INTEGER*1 SAVERTIMERDISPLAY

FLAG FOR UPDATING THE FRONT PANEL DISPLAY
INTEGER*1 UPDATEQRFRONTEPANEL

STATUS FLAZ FOR BLUE SIGNAL

INTEGER*1 BLUGCONDITION

INTEGER*1 RUN@GSTOP

RUNQSTOP INDICATES ONGOING MEASUREMENT OR NOT,
SEE RUNQSTOPRLIGKT IN COMMON FOR RUN/STOP BIT ASSIGNMENT
INTEGER*1 RUNJIONGTICK

e 2 345 20z 306 s o e e 3 e feaye AR e e AT Nz e o e e Ae 3eak o e a4c e 38 %o e e e ye e fkale dle e e e dle e Aol e e e Ak ak g ke

DEFINITIONS FOR COMMON FOR PERIPHERAL INTBRFACES : %k

FLAG FOR REMOTE CONTROL:

INTEGER¥1 GPIBRTHERE

NEW INPUT CHARACTER

INTZGER*1 RXCHAR
SOFT#ARE CLOCK REGISTERS
INTEGER*2 CLICK (4)
INTEGER*2 DATE (4)
IEEE-4738 BUS VARIABLES
INTEGER*1 BUS@REMOTERENABLE
INTEGER*1 PARALLEL@PILLAMASK
RING BUFFER PARAMETER BLOCK FOR AUTO
INTEGER*1 BUFFERRTOTALRA
INTEGER#*2 RBUFFERGSTRTRA
INTEG ER¥1 NO2POSITIONSRA
INTEGER 1 SPCRCOUNTERGA
INTEGER*2 RBUFFERQRINQA
INTEGER*2 RBUFFERQGOFFGA
INTEGER*2 RBUFFERGOUTEA
INTEGER*2 ARNGRRUFFER(10)
RS-232 SPECIAL VARIABLES:
INTEGER™1 RS2232QRTHERE
INTEGER*1 RS2LOCALRLOCKOUT
INTEGER*1 ASINC
INTEG ER¥1 UNFRAMED

PRINTER SPECIAL VARIABLES:
INTEGER*1 PRINTERGTHERE

BOLD VALUE FROM CONVERSION(FP TO BCD) HERE:
INTEGER*1 BCONUM (4)
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ozed
@2¢2

2220
9302
7202
0323
ga2ee
2220
3¢9
2202
44
2202
f202
22072
p2¢e
p223
92232
0322
Pzed
az2e2
02032
2202
na2Re
2203
e2e?
9202

eoez
2222

eaog
22¢2
paee
2302
ezen
9222
0222
2202

B223

2222
r202
22¢3
7229
P202
p202
2203

2202

PAGE 2007

C RING BUFFER PARAMETER BLJCK FOR PRINTER

INTEGER¥*1
INTEGER*2
INTEGER*1
INTEGER*1
INTEGER*2
INTEGER*2
INTEGER*2
INTEGER*2

TEMPORARIES FOR ASSEMBLER ROUTINES

BUFFERQRTOTALQP
RBUFFERQRSTRT@P
NO2POSITIONSQ@P
SPCRCOUNTEREP
RBUFFERQINQP
RBUFFERQROFF@QP
RBUFFERROUTRP
PRNGQBUFFER(18)

INTEGER*1 DISPLARASMQRTEMP(8)
INTEGER*1 FPBCDIASM@TEMP(7)

INTEGER*1 NVRRAMQRTEST1,NVERAMRTEST2
INTEGER*1 FIRSTRFLAG

FOR RS-232 DELAY ON CR

INTEGER*1 RS3DELAYQFLAS

INTEGER*1 RSIDELAYQRCTR

INTEGER*1 TEST@CTR

INTEGER*1 TRANSMITRENABLE

INTEGER*1 BURSTQRLENGTH

INTEGER*1 BURST@COUNT

INTEGER*1 LAST@BURSTRCOUNT

sk oo ool sk o ae e ek o el sk e ok kol o et ek e ok e ok e e e o e R e R oK o

bt DEFINITIONS FOR COMMON VARIABLES
DISPLAY CODES : # - 9, BCD DIGITS @& - 8
gEd, UPPERCASE E
23BH, LOWERCASE r
BAH, LOWERCASE o
2CH LOWERCASE B
2DH LOWERCASE U
2FH, BLANK

( FOR ERROR AND

*%% ERRORGMODE
BIT
BIT
BIT
BIT
BIT
BIT

(SN I O RN ]

#¥%¥% ERROR TYPE

TIME DISPLAYS )

e~
fav Bl oI N OV
[l =i aciie =]
[a s fie  ENL N TL Y
—

ERROR SECONDS
TOTAL ERRORS

TOTAL ERRORS/TOTAL BITS

ERRORS 12%%7 BITS
ERRORS 1@*%2 BITS
% ERROR SECONDS

e
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p22?
e222
73]

0322
2208
03e2
008

2222
2209
2223
2200
02032
po02
P399
2222

2222
2200
9282
7pen
p2ea

copa

2202
QBe?

pze3d
gaoe
2322

¢33
0222
?202
p2e2

veza
22e3

Qe
©223
eses
2202
Rz
2302

2232
2222
2282
e2pz
P332
#2303

C
C
C

aaoaan

aaoaaaoaaaaaa

Qoaa [ No N Qo a (e NoReoNel

aa

Joaaa

o aQaaaa

¥eak

BIT @ (14) BIT ERRORS
BIT 1 {2n) PARITY ERRORS
BIT 2 (4) BIPOLAR VIOLATIONS

INPUT TYPE
BIT 2 (1) Lo
BT1 gzag DSX-3
BT 2 4 HIGH
" TIME@GMODE
(gH) MONTH-DAY
BIT 3 (1) TIME OF DAY
BIT 1 (2H) ELAPSED
BIT 2 }4 SINSLE TIMED
BIT 3  (8) REPEAT TIMED

BIT 4 (12H) DESELECT TIMEGMODE

{ BITS & TFRU 3 OMLY USED FOR FRONT PANEL UPDATE!!)

e e

o e e

sk

Kosde

RAR R

33

(7

THRESHOLD
BIT 2 (18) THRESHOLD @
EIT 1 {(28) THRESHOILD E-7
BIT 2 (aH) THRESKOLD E-86
BIT 3 (84) THRESHOLD E-3
PRINTQCONTRO

L
BIT @ }1&; PRINT CONTROL ALL
BT1 2" PRINT CONTROL PARTIAL

HORNGENABLE
BIT @ 1=HORN ENABLED
@=HORN DISABILED

* HORN

BIT 2 1=HORN ON
@=HORN OFF
TRAFFIC LIZHTS -- SEE SETRTRAFFICQLIGHTS ROUTINE

RUNGSTOPRLIGHET : BIT 1 {1m) STOP
RIT 2 (28) RUN

ERRORMDISPLAY : 4 BYTES, UNPACXED BCD
ERRORGDISPLAY(1) — ELPONENT
ERRORRDISPLAY(2) — EUMDREDTHS
ERROR@DISPLAY(S; — TENTHS
ERROR@DISPLAY (4} — UNITS
{ DECIMAL POINT OR MINUS SIGN MASK IS BIT 7)

TIME@DISPLAY : 4 BYTES, PACKED BCD
TIME@GDISPLAY(1) - SECONDS
TIMERDISPLAY(2) — MIKNUTES
T ME@DISPLAY(3) - HOURS
TIME@DISPLAY(4) - HUNDRED HOURS

DIGITS IM DISPLAY —- TOP NIBBLE IS UNUSED )
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2302
eoe3
7283
€323
323

eae3
pag3

ea23
22323
2023
2323
/223
2223
e2es3
2223
2203
gae3
e2e3
8203
P2e3

P223

PROGRAM

QA

[ X Ne Ne Ko Neo No

COMPILER(2)= 3H

WARNING: THE FLTPTQEPACK PARAMETERS ARE USED BY CALLFP MODULE
DON'T CHANGE LOCATION HERE #ITHOUT CORRESPONDING CHANGE
IN CALLFP

JUMP TO FP LOCATED AT 3H
34030 s e e e e o i e 3 e e o e el e ok ko il ok e e ool 3 e skok o s o kol o sk sk ok s ok sk e ksl e ok ok o

SUBROUTINE FLTPTRPACK(VALUE1,0PERATOR,VALUEZ,RESULT)}

e s s e o e R e o e ek ol g e el ek ket ok ok e e s ek e ol e e o ok e
INTEGER*1 VALUE1(3),YALUEZ2(3),RESULT(3)
INTEGER*1 OPERATOR

TEIS ROUTINE CALLS FLOATING POINT ROUTINE INDICATED BY THE
OPERATOR: I.E. VALUEl,VALUE2, ¥’ ,RESULT

CODE FOR THIS R UOTINE IS IN ASSEMBLER AND IS FOUND IN THE
CALLFP.ASM FILE

THIS ROUTINE LOOKS AS IF ITS LOCATED AT 3H FOR FORT
ACTUALLY A JUMP TO THE ROUTINE IS AT 3H —-—
THE JUMP IS INSERTED BY AN ASEG IN THE ASSEMBLER ROUTINE

END

STORAGE: 2¢92

VARIABLE STORAGE: 2016

SYMBOL TABLE
RESULT
VALUEZ
OPERATOR
VALUEL

435R
435F
4363
4387

2283

2203
P03

Sedokwd bk R kR Rk FORTRAN  COMMON ksl e ook e e seoee ek
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BOC3 0 tuveeeennonsocoonosatosasasasvsassssasesnsssstecstassansestsscssocs

@aG3 [ Rk kR Rk kkkk  EQUL VALENCES  #soiskobssopote s e oo etk

2o03 INTEGER*2 FLOATQRTEMP

¢33

e2aes INTEGER¥1 BEFOREGFLOATQ@TEMP (1)

@283 C INTEGER*1 ARRAY NEEDED AT NEXT LOWER ADDRESS FOR CALL TO FLOAT
7oe3 € NORMAL CALL TD FLT,.PT.PACK. REQUIRES I*1(3), BUT WANT
2383 ¢ TO INSERT THE 16 BIT NUMBER TO FLOAT IN LAST TWO BYTES

@2D3 [ FwkRE AR IR IR RA R H A INTEGER VARIABLES FOR ERROR COUNTS

gaRa INTEGEP*2 LST@BPERCTR, LSTRPARRCTR, LST@BERGCTR, CTRETEMP
2203

PBE3 [ w¥EEEAIFREREREER X% INTEGER*5 IATERNAL ACCUMUALTORS

2333 INTEGER*1 BERGSECUTEMP (5)

2ae3 INTEGER*1 BERQ@SYNCQCTR

2223 INTEGER*1 PARGSECCTEMP (3)

roe3 INTEGER*1 PAR@SYNCGECTR

¢a03 INTEGER*1 BPISECRTEMP (5)

pae3 IMPEGER*1 BP3SYNC@RCTR

02203 INTEGER*1 BURST@1G12 (5)

eae3 INTEGER*1 BURSTRL1@SS (5)

2223 INTEGER*1 BURSTRGTR1ED (5)

2203

P333 INTEGER*1 BERQRSECQRFLAG,

¢a03 & BERQ@SECLFLAGETS,

2ag3 5 BER@SECRFLAGRTS,

2283 & BERGSEC@FLAGRT?,

2203 & BERGINTGA,

72e3 & BERQINTRT,

@ae3 & BITRERRORS (3),
?3e3 & TRISRSECRBITRERRORS (5),
@283 & THISGINTRBITRERRORSE@P (3),
7323 & THISRINTRBITCERRORSEA (5),
2223 & PARRSEC@FLAG,

°223 & PARGSECUWFLAGRTS,

0223 & PARGSECQFLASQRTO,

gap3 & PARCSEC@FLAGERT?,

23e3 5 PARGINTCA,

raes & PARQINTGP,
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2283
703
@223
203
0383
0203
2343
goe3
2293
@203
2333
Qaee3
22333
goe3
2383
p203
2363
2203
2223
P2e3
9283
Q303
2323
oee3
2283
P303
@223
@283
2203
223
8223
a2e3
2203
Bag3
2323
8203
8233
733
22333
2283
2323
@223
2333
nAe3
2283
P3e3
2203
P293
2323
ro23
0293
7ae3
B263
2Rz
8203
Pae3
Q203
¢o03

INTEGER*1

PP PR N?

INTEGER*1

INTEG

b
=

1

e gl gl e Rl el gl

ACCUMULATOR FOR TOTAL
INTEGER*1

ACCUMULATOR FOR TOTAL
INTEGER*1
ACCUMULATOR FOR TOTAL
INTEGER*1
INTEGER*1
ACCUMULATOR FOR 1@%%7
INTEGER*1

TEMPORARY FLOATING POINT ACCUMULATOR FOR COMPUTATION PURPOSES

INTEGER™1
&

INTEG ER*1
&

PAGE g£11

PARITYRERRORS
TAISESECRPARITYQRERRORS
THIS@INTQPARITYGERRORS@P
TEIS@INTEPARITY@ERRORSEA
BRP3ISECRFLAG,
BP2SECQAFLAGQTS,
BPRSECRFLAGCTS,
BPRSECQRFLAGQET?,

BP2INTRS,

BP2INTGP,
BIPOLARGVIOLATIONS
THISESEC@EBIPOLARGVIOLATIONS
THIS@GINT@BIPOLARGVIOLATIONSGP
THIS@INT@BIPOLARGVIOLATIONSRA
TOTALGBIT@ERRORS
TOTALGBIT@ERRORSQ@T3
TOTALGBITQRERRORSQTS
TOTALQBI TGERRORSQ@T?
BITRERROR@SECS
BITRERRORGSECSET3
BIT@ERRORGSECSQTE
BIT@ERROR@SECSQ@T?
TOTALGPARITY@ERRJRS
TOTALRPARITYRERRORSQRT3
TOTALRPARITYRERRORSQGTS
TOTALGPARITYRERRORS@T?
PARITYRERRORGSECS
PARITYRERRORRSECSQRT3
PARITYGERRORGSECSQTS
PARITYRERRORGSECSQ@T?
TOTALGEIPOLARGVIOLATIONS
TOTALGBIPOLARGVIOLATIONSQT3
TOTALGRIPOLARGVIOLATIONSQ@TS
TOTALGBIPOLARGVIOGLATIONSQ@T?
BIPOLARGVIJLATIONGSECS
BIPOLARRVIOLATIONQRSECSQTS
BIPOLARGVIOLATIONUSECSETE
BIPOLARGVIOLATION@SECS@T?

BITS
TOTAL@BITS

SECOMDS IN TEST
TOTALGSECONDS

ERRORS IM SECOND
TOTALGTHI S@SECOND
TOTALBTHISESECRACC
AND 1¢%%8 MEASUREMENT
ERRORSQRTEN@7(S

RESULT@DENOM
RESULT

RDTMP

RTVP

NI o e TN P TN PN ey N P P " N~ P~ P e, P P~ o~
oMo o UOG U OO oo W
e e e e e St e e et " e P e et e e e e " S S e

(5)
(5)
(5)
(7)

.- e v e e e e .« @ v w @ e =
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a303
A3a3

nag3
0393
¢a23
2323
2223
@323
geed
22383
2283
2283
2203
2203
2323
23A3
7ag3
2293
02z3
@ae3
2233
0303
gaes
2403
rae3
2203
Pae3
0323
e283
€323
vapd
#2393
zacs
2383
¢223
9323
rae3
£323
2893
2203
2383
2323
7223
0323
Fanz
P323
pZe3
gags3
73e3
0323
2283
2323
€023
@323
P03
2483

INTEGER¥*1 BURSTRLETTER

[ RN 4R ke de e e e ool ek Re Xk FLAGS

loRe e RoloNeTokoRvEeloNo oo NoNoloNoioloNoRoloNoloReo ol NoloNoNv o s NoNeo o NoNeo N o]

'l el el el 2N el 'aR el gl

R e X

INTEGER*1 RESETETESTRONGTICK,
RESETRTIMERGNEX T@RUN,
SIGNALGOEBTAINED,
FRAMEGOBTAIMED,
BLINKGFRAMEGLOSS,
BLINKGPRBSGRLOSS,
BLINKGSIGNALGLOSS,
RESULTQRREADY,
RESULT@TASK,
PRBSGOBTAINED

INTEGER 1 CLOCKQGTASK

DEFINITIONS OF THE FLAGS:
AUTOGCONTROL IS SET TO FALSE ON POWER-UP.
IF REMOTE CONTROL BECOMES POSSIBLE W/
ADDITION OF SOME INTERFACE, THEN
AUTORCONTROL WOULD BE SET TO TRUE
WHEN NOT IN MANUAL OPERATION,
USED TO SET TRAFFICELIGHTS FOR FRONT
PANTL
CLOCKRTASK IS SET IN INTERRUPT ROUTINE
TJ REQUEST READ DR SET OF TIME OF DAY
CLOCK TO BE EXECUTED BY MAINLINE,
SEE CLOCK@TASKS LISTED IN E-PROM CONSTANTS
SECTIOM BELOW.
RESULTGRE DY IS SET IN INTERRUPT ROUTINE
TO REQUEST CONVERSION OF AN ACCUMULATOR
INTO THE ERRORGDISPLAY WHICH MUST TAKE
PLACE IN THE MAINLINE
RESULTRFL 5 IS USED BY THE MAINLINE
TO SAVE THE VALUE OF REULTQGREADY
RUNGONBTICK WHEN SET TRUE, CAUSES
A TEST TO BEGIN DN THE NEXT ONE SECOND
TICK INTERRUPT, THIS FLAG SET TRUE
BY BUTTON PUSH OR TIME DO&N OF A REPEAT
TEST,
RESETGTESTRONQTICK CAUSES ALL ACCUMS TO
GET CLEARED WHEN RUNRONGTICK AND A
ONE SECOND INTERRUPT.
CLEARGACCUMSGNEXT@RUN IS SET ON PO¥ER-UP,
ON BEGIN OR TIME DOWN OF A TIMED TEST.
FLAG CA SES RESETQRTESTEOMRTICK TO BE SET
WHEN RU EOTTON PUSHED.
OBTAINED FLAGS:
SIGNALGORTAINED, FRAMEQGOBTAINED, & PRESBOETAINED
ARE SET TO FALSE ON POWER-UP,
SET TO TRUE WHENEVER SIGNALGLOSS, FRAMERLOSS
& PRBSQLOSS BECOME FALSE. PRBS@OBTAINED WILL
REMAIN FALSE DURING LIVE TRAFFIC RECEPTION
BLINK FLAGS:
BLINKGSIGNALBLISS, BLINKGFRAMERLOSS, {
BLIMKGPRBS@LOSS ARE SET TO FALSE ON POWER-UP
AND ON RESET. WHENEVEF THE CORRESPONDING
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2eg3 C OBTAINED FLAG IS SET TRUE AND THEN THE
@203 C CORRESPONDING LOSS FLAG BECOMES FALSE
P83 C WHILE & TEST IS5 IN PROGRESS,

@323 C THE BLINK FLAG IS SET TRUE AND THE
72e3 C DISCRETE LED WILL BLINK.

¢223 C s e N2 %5 0o e 0 ol KRR Re R e SE R AR e Hede A TIME REGISTERS

2323 INTEGER*2 TIMEIR (4),

BaB3 & TIMERRSTARTRTIME (4),
2283 & ELAPSEDRTIME {4),

€303 & TIMERTEMP {4)

2223

2203 INTEGER¥1 ASCIIQRTIMER (7)

2203

@2@3 C kiRl k% COUNTERS FOR TEN®*¥7 DR TEN*%8 SAMPLING
@I03 C 13%%7 OR 10%*8 SAMPLE CTR

2203 INTEGER*1 TENR7ESRCTR

2283

@3@3 C Fwwwxskdksadsokdk  SECOND COUNTER FOR TEMPORARY MO-DAY DISPLAY

8223 INTEGER¥*] MO2DISPLAYGCTR
zand INTEGER*1 LASTRTIMERGMODE
ga83

PR@3 ¢ FEASREEFAFEIFLE COUNTER FOR BLINKING SIGNAL LOSS LED

2223 INTEGER*1 BLINKGCTR

02073 INTEG ER*%1 BLINKER

2023 INTEGER*1 ATRLEASTGONERTOR@BLINK

co23

EIPD [ wwEkwpkdksickkdkk COUNTER TO BLINK GATING LIGHT WEEN
323 ¢ ERROR@DISPLAY UPDATED

2223 INTEGER 1 GATINGRWINXQ@CTR

203

2303 ¢ MEASUREMENT TEST TYPE:
@223 C BIT 2 ELASPED 2
72203 ¢ BIT 3 SINGLE-TIMED 4
2323 ¢ BIT ¢ REPEAT-TIMED 8
2293 ¢ (SAME BIT ASSIGNMENT AS TIMEBMODE)
@22z INTEGER*1 TESTRTYPE

2283 C (TEST@TYPE IS NEVER TIME OF DAY)

2333 C
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QOB Ao dede e e ok e e et o e ol el sl afole ol s e e ks e e e o 4 o0 e sl e oo 5 ks o e ke o

@3p3 C #*%*%  VARIABLES ADDED FOR PERIPHERAL INTERFACE FGLLOW: ke
283 ¢ FLAGS AND MASKS TO CONTROL TRANSMISSON:
2223 INTEGER*1 TXIMODE,

783 & TX2TIME

2223 INTEGER*1 MACHINEGFGRMAT

2003

2833 C FLAGS AND TEMPORARIES FOR RECEIVING AhD DECODING PERIPH INPUT:
2203 INTEGER*1 RXINEEDGALPHAL,

a3 5 ALPHAL

2203

@203 C TEMPORARY ARRAYS FOR HOLDING ACCUMULATED COUNTS FOR CONVERSION
2303 C AND FOR FEOLDING THE RESULTING ASCII STRING FOR FORMATTING
0353 INTEGER*1 BLOCKGTEMPSGFULLRA,
Pze3 & BLOCK@TEMPS@FULLRP,
2ae3 & BLOCKGMASKRA,

@233 & BLOCK@MASKQP

P83 INTEGER*1 BGMEASG1A (7),
z2e3 & BEGMEAS31ART3 (7)),
2223 & BGVMEAS@LAGTS (7),
2323 & BEGYEASR1AGT7 (7)),
3303 & BRYEASR2A (7)),

2203 & BGMEAS22ART3 (7),
2003 { BRMEASG2AGTS 177,
2223 & BEMEASQA2AQRT7Y (7),
@283 { PGMEASE1A }77,

£33 & PRMEASR14RT3 (7).
9223 { PRYEASR1AQTSE }7°,
2323 & PRMEAS@LAGT? (7),
2203 { PRMEASR2A }77,

2203 & PRMEASR2ARTS (7)),
0303 { PRMEASR2ARTS }77,
22E3 & PRYEASR2AGT? (7)),
paa3 5 VRYEAS@LA (7)

¢363 & VeMEASG1ACT3 (7)),
2203 & VEMEAS@1AGTE (7),
7203 & VEMEASR1AQRT? (7),
203 5 VEMEASE24 (7),

£203 & VEMEAS@2ART3 (7),
2203 S VEMEAS@2A8TS (7),
23063 & VEMEAS@2ART? (7),
2293 & BGVEASR3A (7),

2e3 & BRMEAS@3ART3 (7),
22¢3 & BRVMEASR3ACTS (7),
0293 & BEYEASR3ART? (7)),
0333 & REMEASR44A (7)),

p2a3 & BRYEAS@4ART3 (7)),
22273 & RGMEASR44ARTS (7),
7203 & BRGMEASQ@4AQRT? (7),
2283 & PEMEAS@3A (7)),

8203 & PRYEASG3ARTS (7),
2323 & PEVMEASR3AQTE (7),
?2032 & PEYEASR3ACRTY (7),
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92303 & PEMEASB4A (7),
2383 & PEMEASG4ARTS (7)),
eoes3 & PEMEASQG4AQTE (7),
2203 & PEYEASR4AQRT? (7),
8283 & VEMEASG3A (7)),
@303 & VEMEAS@3AQRTS (7),
2083 & VEYEASQ@3ARTE (7)),
203 & VEMEASR3ART? (7),
203 { VRYEASG4A 177
023073 & VeMEAS@4ARTZ (7)),
@203 { VEYEASQ@4ARTE 177,
2283 & VEMEAS@4ART? (7),
0203 & BEGMEASGIP (7),
2283 & BEGMEASR1PERT3 (7),
@303 { B@MEASG1IPQTE }7°,
2303 & BEMEASP1PRT? (7),
2203 & BEGMEASG2P {7),
0203 & BEMEASR2PET3 (7)),
2283 & BGMEAS@2PRTE (7)),
7283 & BRMEASR2PRT? (7),
0303 & PEYEASG1IP (7)
2203 & PEMEAS@GIPET3 (7)),
2263 & PEMEAS@1PETE (7)),
poe3 & PEYEASRIPRT? (7),
0203 5 PGYEASE@2P (7),
eeesd & PEMEASQ@2PERT3 (7),
2203 & PGMEAS@2PRTE (7),
203 & PGMEAS@2PRT? (7),
3303 s V@YEAS@1P (7)),
gae3 & VEMEASRLIPRT3 (7),
@223 5 VEvEAS@R1PRTE (7),
223 & VE@MEAS@1PRT? (7),
2203 & V@MEAS@2P (7)
2363 & VEMEAS@ZPET3 (7)),
e3e3 & VEMEAS@2PeTS (7)),
gze3 & VE@MEASQ2PRT? (7),
7323 5 B@MEAS@3P (7)),
PEe3 & BEMEASRZPRT3 (7),
9203 & B@MEAS@3PETS (7)),
7203 & BEMEASR3PRT? (7),
2203 & BEVEASE4P (7)),
0303 & B@MEASR4PRT3 (7),
2283 5 BEYEASG4PRTS (7)),
2ag3 & BEYEASE4PRT? (7),
@307 { PEYEAS@3P }77,
0223 & PEMEASB3PRT3 (7),
2ae3 { PEMEAS@3PETs }7,
7263 & PEMEAS23PRT? (7)),
@293 { PRYEASG4P }77,
283 & PEYEAS®4PRT3 (7),
@323 { PEYEAS@4PR™5 }7°,
zaes & PEMEASR4PET? (7),
B33 { VEMEAS@3P }77,

o Toks & VEYEASR3IPRT3 (7),
2223 % VEMEASQR3PRTE (7),
2303 & VEMEASR3IPRT? (7)),
22273 & VEMEASG4P (7)
EE3 & VEMEAS@R4PRT3 (7),
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2203 & VRMEASQ4PRTS (7),
2e0% & VRMEASE4PRT? (7),
2333 & DEVOMEMEASRA (5),
23@3 & DENOMEMEASRSEC@RA (5)
22303 INTEGER*1 DEVYOMGMEASRP (5),
2203 & DENOMRMEASQSECGP (5)
2263 INTEGER*1 BST1QRTMPRA (7)

2803 INTEGER*1 BST2@TMPEA (7)

22083 INTEGER*1 BST3RTMPRA (7)

7283 INTEGER*1 BST1@THPEP (7)

G203 INTEGER*1 BST2@TVPRP (7)

gans INTEGER*1 BST3Q@TMPEP (7)

@203

7233 INTEGER*1 PRTOUNTER,ARCOUNTER
2203 INTEGER*1 T@TEMP@RA, TRTEMPEP

2803 C NOTE: NO DIFFERENTIAL RATE FOR BPV !! ALJAYS SAME !}

2@3 ¢ ** PASS MESSAGE NUMBER FROM INTERRUPT ROUTINES TO MAIN FOR PROCESSING

pae3 INTES ER*1 MES SAGEGNUMBER
a3

2303 INTEGER*1 FPERRORGTOQPERIPH,
23¢3 [ NEWRERROR@MASK
Ppoe3

2303 C FLASS TO COMPARE PREVIOUS STATUS TO PRESENT
7223 INTEGER%1 LASTRSIGNALELOSS,
@223 & LASTGFRAMEQLOSS,
2223 & LAS TGPRBSRLOSS,
2383 & LASTEBLUGCOND

2203

323 INTEGER*1 BURSTRFLAG

203 INTEGER¥*1 LETTER

2223

2283 C LOGGING Tu PRINTER FLAGS

22323 INTEGER*] LOGGMADERINGLAS TRHOUR
pAC3 INTEGER*1 NUMBERRSEQUENTI AL@LOGS
3303 INTEGER*2 COUNTERQ@15@MIN
@703

8203 © FORMATTING FLAGS

eers3 INTEGER*1 FORMATQRINDEX

2333 INTEGER*1 FORMATRSEPARATOR
293 INTEGER¥1 SEPARATORI,

2303 5 ) SEPARATOR2

2ee3 INTEGER*1 SCALE

P23 INTEGER*1 SELECT,ASK

Pae3 INTEGER*1 BUS@FORMAT

323 INTEGER*1 FAULTRFLAG

7ae3 INTEGER*1 TEMP1

p323 INTESER®*1 LOSRCOUNTER

7323 INTEGER*2 BUFFERRINSERTRPTR
P223

7223 © PPINTER BUFFER

2323 INTEGER™1 PBUF1(88)

eRe3 INTEGER*1 REALATIMERP(28)
2223

Q223 C AUTO BUFFER
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2303 INTEGER*1 ABUF1(1€8)

2223 INTEGER*1 REALRTIMERA(188)

gze3

3203 C REQUEST MEAS DATA FLAG: @ - OFF, 1 - FPERROR, 2 - BLOCK TOTALS
2223 INTEGER*1 QRCOIMMANDRA

3203 INTEGER*1 QRCOMMANDRP

2223 INTEGER*1 INT@CTR

2203

2303 INTEGER*1 LOSS@EREPORTRCTR

2223 INTEGER 1 SFLAG

2283

2203 INTESER*1 UNLOGGED@ERRORS@TOGBPRINT
2223 INTEGER¥*1 UNLOGGEDGERRORS@TORAUTO

2223



B. UTILITY ROUTINES
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@223 C }}}}3}IR33IIRRIIRRIRRIRIRREY UTILORTN {{{{{{ {{{{{00{0L0{{L{{{
@03 C ** JUMP TABLE OCCUPIES ¢ - 3AH

2203 COMFILER(2) = 23BH

2238
ZARR O ek sk s o ool s ok ool kot ok o o e olesle oot e e o e ok e ol e sl s ook Ak skl e se e

€338 C UTILITY ROUTINES

@3B ek s hoile s sdeoeie s oot o ook e ook s vl ofe s e e e e e s el e sieke e desleate 8 e 3 e ROk

@F BB € kmeAddoRAN R AN N Fe e ek i v oo sk o N e A 8ok 50 e e o e ale sk e o ok e de e sk ok

@238 SUBROUTINE MOVEGMEMORY

22338

¢23R C 3 e e e 4 3 e 30 30 s e e e e s e e e 3K Sl s s s doole e o e et e e e s ool e e e e e s R ek R RN A
2238 C CALL TFIS CODE AFTER REGISTERS SET UP: CTR IN C REG

£23B C DES ARRAY POINTER IN D

@838 C SRC ARRAY POINTER IN K

B23B C LOOP: INX H INX D -— COMPENSATE FOR FORT PTRS JFF 3BY 1
@3B C MOV A,M STAX D DCR C JNZ LOOP

2233 131 INLINE / 3H, 23H /

ga3D INLINE / ?EE, 12H, @DH, @C2H, ADDRESS(131) /

p243 RETURN

pa44s END

PROGRAM STORAGE: @@€9
VARIARLE STORAGE: €022

SIMBIL TABLE
@33B 121

G444 ¢ kxRl g dam e o ae Al ol ok g sl sk 5o st e A dkoje e 3 ok ok sl i ol e e ok ok sk e e ek sk

¢o44 SUBROUTINE MOV E@ACCUM(MSRC ,MDES)

0244
344 (ool s oo dnt e ke e o sesl ook e sfole sl e ol o sl s e e lesk ook el ok ek skl

72444 C MOVE CONTENTS OF 5 BYTE ARRAY(MSRC)} TO ANOTHER 5 BYTE ARRAY (MDES)

n244 INTEGER®*1 MSRC(5),4DES(5)
0244

¢244 C MOVE CONTENTS OF MSRC ARRAY TJ MDES
244 C LELD MSRC XCEG IHID MDES MVI C,5

2344 INLINE / 2AH, ADDRESS(YDES), @EBd, 2AH, ADDRESS(MSRC) /
@24F INLINE / BEH, 5 /

7247 CALL MOVE®MEMORY

2352 RETURN

@251 END

PROGRAM STORAGE: 2813

VARIABLE STORAGE: Z@g4
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SYMBOL TABLE
3DBF MDES
3DC1 MSRC

2251 C 34 2 e e 3 e 3 3 e aje e Aeofe ale e dfeale (eale e ade e ade eafe e e sjeade afe e afe 2 afe ags afe e afe s e e o ageofe e e e e ek e e e e e ke

8351 SUBROUTINE ADDGACCUM (INR,MRACCUM)
2251
@251 € dedeaesiesioleateate sk ook e soofe ool e sl afe Mok ok e oo s e e s e e ek 3 e e ale e g sl e s el e e e e ol o e e

¢851 C ADD I*5 TO I*5 , RESOULT IN SECOND PARAMETER

92351 INTEGER*1 INR(5), MBACCUM(5)

2251

9251 C LFLD INR XCHG LELD MEACCUM

2851 C MVI C,5 STC CMC

@251 ¢ LOOP: INX H INX D LDAYX D ADC M MOV M,A DCR C JNZ LOOP
2851 INLINE / AY, ADDRESS(INR), QEBE, 2AH, ADDRESS(MEACCUM) /
2258 INLINE / @EH, 5, 37H, 3FH/

@25C 99 INLINE / 13H, 23H, 1AH, 8EE, 77H, @DH, ©@C2H, ADDRESS(93)/
0365 RETURN

e2ee6 END

PROGRAM STORAGE: @821
VARIARLE STORAGE: 0eg4
STYMBOL TABLE

785C 99

3DRR MRACCUM

3DBD INR

QBEE ek ks e deie e sk Ao e e seafe ofeole afe e sl s e sieoe afe e siesle e s s s sl s sieole s ofe e sfeshe e ol sieale ko ale e seno

P266 SUBROUTINE ZERORACCUM(MRACCUM)

1%

@322 sl oo e el oo ol st ool e e 3o e e el s oo sl e o sk el e sl ook o s sk
@266 INTEGER®1 MRACCUM(5)

g266 C FILL AN ACCUMULATOR #ITH ZERJS

2366 CALL MOVEQACCUM(ZEROS,MRACCUM)

P275 RETURN

2376 END

PROGRAM STORAGE: @016
VARIABLE STORAGE: 2982

SYMBOL TABLE
2DPG MEACCUM

QBTE O S sk el gl sk skl deaf sk ol e sl ool sk A e A e e o 0 o R e e e e e e o
8376 SUBRROUTINE ACCUMRGEQLIM? (M@ACCUM,LIM,IGFLAG)

P27€
2378 C she i e e a2 e 38 s s afe A sie sl sl e dlaie ole ode e e SR i ok s ste e ot T2 ol R O R B 300 20 AR 3 e K K R KR 32 38 3l i Ak e e ol
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¢a376 C COMPARE ACCUM TO LIM-- LIM IS ONLY 1 BYTE !!

P76 INTEGER*1 LI¥, MRACCUM(5),IRFLAG

@97 e

9276 IRFLAG = ,TRUE,

P27B

@37 C LELD M@ACCUM

¢¢7B C INX H LDA LIM CPR M RZ RC ;COMPARE LIM TO LSB

P27B C INX H MOV A,M

@37B C INX H ORA M

@37B C INX H ORA M

@273 C INK H ORA M ; SEE IF TOP 4 BYTES .NE. @

@378 C RNZ

@278 INLINE / AL, ADDRESS (4EACCUM)/

927E INLINE / 23H, 3AH, ADDRESS(LIM), ¢BEH, @CSH, 2D8H /
9285 INLINE / 23E,7EH, 234, @BEH, 23H, @BEH, 23H, @BEH/
@28D INLINE / OC@R/

9esE

@2EE IGFLAG = .FALSE.

2393 RETURN

9294 END

PROGRAM STORAGE: @€39
VARIARLF STORAGE: 2085

SYMBOL TABLE
3DB3 IBFLAG
3DB5 LIM
3DR7? MEACCUM

7394
@304 1 sedidksiesaiedia de sk skl e st cole ik e e ot i e e et i e o Rl R e o3k ook o e ol e e o W o

PROA [ Hdeleses ool e ook ol et o e e aele ek ook AR o e e o e e e e e s e Ao ek o e o
2324 SUBROUTINE PUTQTIME(MSRC,MDES)
B304 [ desieiclsioloolosioisiool s ok e fsk e ol et e e e s et 30 ¥e oo ool 3 ook e e e o sl ook ol e ook o

¢2¢4 C PUT TEE CONTENTS OF 8 CONSECUTIVE BYTES INTO ANOTHER 8 CONSECUTIVE BYTES

7354 INTEGER™2 MSRC{4),MDES(4)

204

#294 © TLHLD MDES XCHG

£394 C LELD MSRC

2294 C MV ¢, 8

#294 C INX H INX D 1%2 PTRS OFF BY TWO
22904 C LOOP: INX H INXL D —— COMPENSATE FOR FORT PTRS OFF BY 1
@294 C MOV A,M STAX D DCR C JNZ LOOP

¢d04 INLINZ / 2AF, ADDRESS(MDES), @EBH/
gacs INLINE / AH, ADDRESS{MSRC) /

@aoR INLINE / €¢EF, 8 /

p39D INLINE / 3H,23H /

fpear 131 INLINE / 13H, 238 /

PIA1 INLINE / 7EH, 12H, 2DH, ©C2d, ADDRESS(131) /
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C3A7
AIA7
P2AS8

PROGRAM

RETURN
END

STORAGE: 0228

VARIABLE STORAGE: 0094

SYMBOL TABLE

@39F 131

3DAF MDES

3DB1 MSRC

BG2A8 C s 3k 3¢ 3x afe 3¢ afe e 4 s 2k 3¢ ofe afe A e sk Ko e e ole st alk sl e ol sk deale R e sk R sle de de vk sie e ol oo sk o Sk e e el B e ol e ol e e el e
gaAs SUBROUTINE MOVERTIMERTORDIS (IMEGREG)

Poas8 .

288 C 3 s 3¢ 3jx afe g o ool az e Aa < ol 3 ymale sk e 32l ok agc e e 2l e sk Ak 3k e K e Ak e ok N e ol B2 R e A< e 32 B o< e S ok ol g ek s kol o
@2AE C PUT THE CONTENTS OF 4 LO#4 BYTES OF I*2 ARRAY

FoA8 C INTO TIME@DISPLAY { I¥1 (4)

pase INTEGER*2 IMEQREG(4)

g2oA8

@248 ¢ LXI D, TIMZGDISPIAY

228 ¢ LHLD IMEGREG

g3A8 C INX H I1%2 PTRS OFF BY TWO

2ZA8B C MVI C, ¢

B2ZA8 C LOOP: INX H INX D -- COMPENSATE FOR FORT PTRS OFF BY 1
gIAB C MOV A,M STAX D INX H DCR C JNZ LOOP

@3AE INLINE / 11H, ADDRESS(TIME@DISPLAY)/

C2AB INLINE / 2AH, ADDRESS(IMEGREZ) /

P2AE INLINE / QEH, 4 /

¢2BM INLINE / 23E/

@¢3R1 131 INLINE / 3H, 23H /

?2B3 INLINE / 7EH, 12H, @DH, 23H, @C2F, ADDRESS(131) /
32BA

Z2BA RETURN

292383 END

PROGRAM STORAGE: 2219

VARIARLE STORAGE: @#@2

SYMBOL TABLE

22381
SDAD

@33R
A2BB

C2RE
@JBB
227R

131

IMEGREG

[ Hestesen o s o we e s e e e el e e s sl el e R ook Aot Wk Ao R A A ek e e g kSt e e sl e e
SUBROQUTINE ZEROGTIMERREG(MDES)

c

oo e e e e deafe el e neole o s sk s e e e el dhesie e aie ok s sde sl s e e e e ofe e e S e Sik ol ofe e dle e K Ne R R AL ae e ke
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£2BB C PUT @ IN B BYTES { I%2 ARRAY OF 4)

22RP
Z2BB
@2BR
PIBE

P2BB
g2BB

P2BB
¢ac1
22C1
pece
22D¢
22D1

PROGRAM

¢
C

C
c

INTEGER*2 MDES({4)

LALD MDES
INK H INX E -~ COVMPENSATE FOR FORT PTRS QOFF BY 2
XRA A MOV M,A INX H MOV M,A INXH MOV M,A

INK E MOV M,A INX H MOVM,A INXEH MOV M,A INXH MOV M,A
INLINE / PAFH, 2AH, ADDRESS(MDES), 23H, 23H /
INLINE / 77?H,23H, 77H, 234, 774, 23H, 77H, 230 /
INLINE / 77H, 23H, 77H, 23H, 77E, 23H, 77H /

RETURN
END

STORAGE: @@22

VARIARLE STORAGE: @egz2

SYMROL TABLE

3DAB MDES

73Dl

GIDL € esesiesteataiokok okl scoteoteai s e ekt st ol ool fete e sl e e st s s el skl e et sk sk o o S o
B2 DL € ensn ok dedools sk aokok e siea e ok e ook deoieate ke e s ol s eots s s ek s e ol o o R K
2aD1 SUBROUTINE MOVE4(IGCONFIG, IGNHERE)

ezD1

P3D1 G escsiesieasesksksioie sioleelcop s ook ook 3o siole s teateseae At et ool e sl st s s o ol e s skt e el o S e e
¢ZD1 C MOVE I*1 (4) ARRAY I.E, MOVE A SPECIAL IRCONFIGURATION IMNTO
@301 C TIMEQDISPLAY OJOR ZERROERRGDISPLAY

¢eril INTEGER*1 IGCONFIG (4), IGWHERE (4)

22D1

201 C LELD IGWHERE

@23D1 C XCHG

22D1 C LHLD IQCONFIG

@2D1 ¢ MVI C, 4

2201 INLINE / 2AF, ADDRESS(IQAHERE), @EBE /

@305 INLINE / 2AH, ADDRESS(IGCONFIG) /

2408 INLINE / EH, 4 /

23Dy CALL MOVEQ@MEMORY

227D RETURN

GIDE END

PROGRAM STORAGE: €213

VAPIAPLE STORAGE: 0284

SYMBOL TABLE
3DA7 IQWHERE
3DAG IRCOMFIG
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GIDE C vesksskaokonas ooy detok kool oo dok ok ook ksl sk
@ADE ¢ ol oo oot et e seae e el o o s ol e et ol e g e ek e sl sl e oo el

22DE SUBROUTINE TIMEQZERD?Z(IMEGRES,IGFLAG)
P@DE , o . L
@20EC . o . T, kR

¢2DE C CHECK IF A TIME REGISTER IS EQUAL TO @
22DE C ONLY THE LSB ARE USED (MSB IS AL#AYS = 2, SO IGNORE THEM)

goDE INTEGER*2 IMEQRREG(4)

@2DE INTEGER*1 IQGFLAG

@2DE

@2DE C /% INITIALIZE THE FUNCTIOM TO TFALSE

72DE IGFLAG = ,FALSE,

@213

@2E3 C LFLD IMEGREG XRA & MVI C,4

@JE3 ¢ INX H INX H -- COMPENSATE FOR FORT PTRS CFF BY 2
PRE3 INLINE / 2a¥, ADDRESS(IMEQRREG), ®GAFH, OEH, 4 /
PaEC

@2F%9 € /* CHECK EACH LOW¥ BYTE, RETURN IF FIND A NON-ZERO BYTE
B2ES € LODF: INX H I X H CMP M RN DCR C JNZ  LOOP

¢2ES 114 INLINE / 23K,23H, 0BEH, @C@H, @DH, @C2H, ADDRESS(114)
€2F1

?2F1 € /* IF ALL ZERO SET FUNCTION = _TRUE, AND RETURN

Parl IRFLAG = .TRUE,

PIFS RETURN

eZF? END

PROGRAM STORAGE: gez25
VARIAPLE STORAGE: €02@4

SYMBOL TABLE
@3RG 114
3DA3 IGFLAG
3Da5 IMEGREG

GRT7 [ sl kool okt sk ool ook e ot s ol o e e o el o e e e oo s el sl e e e sk el e e

GoF7 SUBROUTINE STRINGETOCBUFFER(MSRC ,MECT)

@AF?

@IZF7? C e doiokasloiskslo i ok ok o ook ok ol ook skdok sk dedesk e slestelottolok ol sl % Ak 4
@2F7 ¢ GLOBAL FORMAT@INDEX IS USED AS START INDEX FUR MBESTINATION
£3F? ¢ PTR OF MDESTINATION IS IN BUFFERGINSERTGPTR

PAF? INTEGER*1 MSRC(5@2), M@CT

QIF?

gaF7 C D05 I = 1,MECT

@arF? C MDES{ FORMATQRINDEX) = MSRC(I)

Z2F? C5 FORMATRINDEX = FORMATRINDEX + 1

@2F7? ¢ LXI H,FORMATGINDEX MOV E,M MVI D,2 PUSH H
2F7? C LFLD BUFFERGINSERTGPTR DAD D XCF3

g2F7? ¢ LELD MSRC INX H MOV B,H MOV C,L

gzZF? C POP H LDA MEGCT
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@3aF? C LDOP: PUSH PSW

gaF? ¢ LDAX B STAX D INR M POP PSW

@2F7 C DCR & RZ

gaF? C INK B INX D JMP LOOP

@3F7 INLINE / 1H, ADDRESS&FORMAT@INDEX), 5EH, 16H, @, @ESH/
@CFE INLINE / AFH, ADDRESS{BUFFER@INSERTQPTR), 19k, @EBH /
2123 INLINE / 2AH, ADDRESS(MSRC), 23H, 44H, 4DH/

sl INLINE / @B1H, 3AH, ADDRESS(MECT)/

210D 182 INLINE / @F5H, €AH, 12H, 34id, @FiH, 3DH, @C8BH/

P114 IKLINE / 13H, 23H, @C3H, ADDRESS(1g2)/

2119

P119 RETURN

g114 END

PROGRAM STQRAGE: 0635
VARIARLE STORAGE: 2004
SYMROL TABLE

g1eb 1@2

3DOF MECT

3D&1 MSRC

€114
F11A8 ( Hesesesiosieskdesdsg ook stk siene deok e i ool sk sk Sl ol Xesie e s ol e ole s ek s st sy e oo e o e e o e e X e

2114 C INITIALI ZATION ROUTTINES

Z118 C Fsiesioorsiolsioiokaiolok s okl s i ol ol eslesiol e oo slele ol ol sk ok seade e skl sl s sl e e e sk oo

G11A C semesesiesafenesesleciolsesedo oo i gese kol S o sk e esfe Ne sfeod e 2ol e s ofesde s ok sesfe e s el e g e e e ek

21148 SUEROUTINE RES ETR7GS
211A
FL1A C desEsestoneshol sl s e sl ol ol ook e s e e ek s oo e sl e ek oo o oot e s o

@114 C RESET CTR AND ZERO ACCUMULATOR FOR ERPOR RATE 19%%7(8)

P114A CALL ZERO ACCUM(ERRORSETENG7ES)

2123 TENG7@8BGC R = 12

2128 IF (ERROR MODE .EQ. 1@H) TENG7GSRCTR = 182
2132 RETURN

@133 END

PROGRAM STORAGE: 2025
VARIABLE STORAGE: 22€0
SYMBIL TABLE

2133 C e 33k s 3 afe 3 3o e e e e e A ofe K e 3 el ks e el 3 ne e 3% o e e e N e e 3R ARy e Ak o e e e e e e af N R kSR

2133 SUBROUTINE CLEARGTHAIS@INT@ACCUMSGAUTD
2133
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@133 ¢ scsckada iRk kR ko e ok S Ao 3 OR O ORI A R A e X e e

2133 CALL ZEROGACCUM(THISRINT@RITRERRORSCGA)

213C CALL ZERORACCUM(THIS@INTGPARITYQRERRORSQA)

2145 CALL ZEROGACCUM(THISGINTEGBIPOLARGVIOLATIONSGA)
@14F BERRINTGA=,FALSE,

2153 PARGINTQA=,FALSE,

2157 BPRINTGA=,FALSE,

215¢C RETURN

@15m END

PROGRAM STORAGE: @042
VARIABLE STORAGE: @€02
SYMBOL TABLE

Q15T sk ool el sedools oo ot oo et ol el ek ol ol e A e sl s e el ool e ek el ok e

215D SUBRIUTINE CLEARGCTHISGINTQRACCUMSQGPRT

gigg sttt e s fenlle e sl ol e e s o e sk e o o e s et e s skl f sl e e ok e e R Bk e
215D CALL ZEROGACCUM(THISRINT®BITGERRORSQP)

2166 CALL ZERORACCUM(THIS@INTEPARITY@ERRORSQRP)

16T CALL ZEROGACCUM{THISQRINTGBIPOLARGVIOLATIONSQP)

2178 EERQINT@P=,FALSE,

Q17D PARQGINT@RP=.FALSE.

2181 BRPRINTGP=,FALSE.

218€ RETURM

2187 END

PROGRAM STORAGE: @g42
VAPIARLE STORAGE: 02000
SYMBOL TABLE

2187 C

2187 SUBROUTINE ZERORASCIIQTIMER

g187

Q1 87 (e e s e e s i eofe e e e e st st oo ROl sk e e e e s 6 ol e st oo e s e e e ke e ok ek e s oo ok
p187 C INTEGER*1 I

£187 C ASCIIQTIMER(1 )=32H

oie? C D) 20 1=2,7

2187 C28 ASCII@TIMER (I )=22H

2187 C RETURN

2187 C ASSEMBLY TO SAVE SPACE
2187 C LXI H,ADPDRESS(ASCII@TIMER) INX H MVI M,38 MVI A,6
@187 CH INKk H MVI M,2¢H DCR A JNZ 5 RET

e187v INLINE /21H,ADDRESS (ASCII@TIMER),23H,36H,32H,3EHE,6/
P18F 5 INLINE /23F,35K,20H,3DH,AC2H,ADDRESS (5)/
@195 RETURKN

197 EWD
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PROGRAM STORAGE: 2016
VARIAELE STORAGE: @200
SYMBOL TABLE

g18F 5

2197

2197 € e 3l 3o 16 e A2 Xe 2 Xk < A e 3¢ e e Ao xe Ao A o e Aea Aok Ko He e A sieale Aeole sl afe ok aje e e e ok e sleale sk e s e e o e e skoe o
e19g SUBROUTINE ZEROGINTERNALBACCUMS

219

2197 C it 3 sfe e 3 e s ok e o e e e e 3k el e e o e o e s e e s e ofe e 39 e e oo 06 R KR AN e e e o e e e e 3 el e e e 3¢
¢197 C 4/1/81 CHANGE T3 GET MORE ROOM

2197 ¢ ZERD ALL ACCUMULATORS BY SINGLE LOOP ROUTINE

2197 C

2197 ¢ MVI B,247 LXI H,TOTALRTHISQESECRACC XRA A

p197 C LOOP: INX H, MOV M,A , DCR B JNZ LOQP

9137 ¢ RET

9197 C

2197 INLINE / @5H,247, 21H, ADDRESS{TOTALRTHISGSECRACC), OAFH /
219D 157 INLINE / 23H, 7?7H, 258 ,@C2H, ADDRESS(157) /

2143 CALL ZEROGASCIIQGTIMER

P1AE RETURN

Z1A%7

g1A%7 END

PROGRAM STORAGE: ©€18
VARIABLE STORAGE: 0222

SYMBOL TABLE
219D 157

QLAT (ool ook oot g e sl s e ool e e e e ol e s e 4 3 e e e e el e e e el e e sl s

21A7 SUBROUTINE RESETEGSYNTAX@FLAGS

Z1A7

QLA (R sk el o ool e sk oot el el oeste oo e ool ool et s e el e el e e sl e e e
giav RXGNEED@ALPHAL = 1

21AC RETURN

21AD END

PROGRAM STORAGE: gegs

VAPIARLE STORAGE: 2022

SYMBOL TABLE

B1AD  seskoksmssiodksonede oo e ieats siolestoo st sl sioofosfod oo s i e e e sl ol e sl ot skl ol e sl s el ool s s e e e

21AD SUBROUTINE SELECTRPRTRBUF
21AD

GLAT  #esoissniaod sl sk s o el s s e e ool e oo Ao ol o o et ol s s e ol s ot ool e s sl e ol
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@1AD C TRIES TO FIND A BUFFER THAT HAS A 1 IN STARTING LOCATION.THIS
214D C INDICATES THAT THE BUFFER IS READY TO USE.

@1AD C FIRST MAKE SURF THERE IS A RING BUFYER POSITION

@1AD C IN ANY CASE IF UNSUCCESSFUL- SET THE RETURN FLAG

21AD FORMATRINDEX=1

182 C LXI H,PBUF1

21R2 ¢ SELD BUFFERRINSERTIPJIINTER

@132 C RET

91R2 INLINE /21H,ADDRESS (PBUF1)/

2185 INLINE /22H ,ADDRESS (BUFFER@INSERT@PTR)/
21B8 RETURN

2189 END

PROGRAM STORAGE: 9812
VARIABLE STORAGE: 029209
SYMBOL TARBLE

@1RO C 5 e 30 3% 3¢ 23 e s A o5 X afe o e e e e Heale A iz Heafe e e o e e diaaje s afe 342 o e e e e e e e o 9k e e Aee o e e e 3k R e e X A e 4 3R A e

1RO SUBROUTINE SELECTEAUTORREUF

@1B9
PLRO C sksekaiisiaiol s e oo sk siaiedeaeotestn et seaie oo ot s oot e o ot ol e s skoteale ke e ek kol g e sk e e s O e el ok o

P1B2 C SAME TYPE CODE S SELECTRPRTRBUF

2135 FORMATQRINDEX=1

Z1BE INLINE /21K,ADDRESS (ABUF1)/

21Cc1 INLINE /228 ,ADDRESS (EUFFERQGINSERTRPTR)/
21Cc4 RETURN

gics END

PROGRAM STORAGE: @12
VARIABLE STORAGE: £¢03
SYMBOL TABLE

@105 (Fexes Ao sk Bk aedon sl ok B ek Bk desoiakne el g ek X ool Rl iR R e o

?1C5 SUBROUTIAE INITIALESYSTEM@STATE

Pics
FACS (v meaR oo o e s e ool e sl e et seals e i e e o e e s o ot o 4 5 e e e ol o 35

91C5 ¢ INITIALIZE THE START- UP STATE OF THE SYSTEM

2105 IF{ .NOT.FIRSTRFLAG) GO TO 5
210D

210D TESTRTYPE =

#1CD S ERRORGTYPE = 2
21D5 ERRORGMODE = 8

@1DA

Z1DA THRESHOLD=1

@1DE HORNGENABLE=2

Z1E2 HORN=@

21ES PRINTRCONTROL=1

P1EQ PARALLEL@POLLE@MASK=19H

@1ED TXEMODE=2
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P1Fe TX@TIME=.TRUE.

P1F5 RSELOCALEGLOCKOUT=

21F5 & RSEDELAYQRFLAG=

P1F5 & RSGDELAYRCTR=,FALSE.

4 BUSGREMOTEGENABLE=. FALSE.

2205

22¢5 CALL ZERORINTERNALRACCUMS

2298 CALL RESET@7@ES

¢208

203 CALL ZEROGTIMERREG(TIMERGSTARTETIME )
p214 CALL ZERO@TIMERREG(TIMER)

921D CALL ZEROGTIMEGREG(ELAPSEDRTIME)
p2zE

g226 INPUT@TYPE =

@226 & TIMEGMODE =

B226 & LAST@TIMERGMODE =

p226 & CLOCK@TASK = 1

234

9234 RUNRONRTICK=

P234 & SAVERTIME@RDISPLAY =
P34 & BLURCONDITION =

P234 & BLINKER =

023% & UPDATERGFRONTR@PANEL = ,FALSE.
P24

2245 C INIT. VARIABRLES SOME “DBTAINED”, "BLINKING”, RESET” AND
245 ¢ “RESULT” VARIABLES TO ZERD

2245 C LXI H, ADD(PRESQOBTAINED) M™MVI 4,10

#245 C1 MVI M,@ INX d DCR A JNZ 1

2245 INLINE /21H,ADDRESS (PRBSROBTAINED) ,3EH,16/
p24r 1 INLINE /36H.0,23H,3DH,@8C2H, ADDRESS(1)/
2251

9251 RUN@STOP = RUNBSTOPRLIGHT = 2

£259

¢259 ¢ SIGNAL LOSS, FRAME LOS5, PRBS LOSS ON
2259 SIGNALRLOSS =

9259 & FRAME@LOSS =

2259 & PRBS2LOSS = ,TRUE.

p264

g264 GATINGQWI KRCTR =

p264 & BLIMNKQRCTR = 0@

g26C

226C CALL MOVE4(BLANKS, ERROR@DISPLAY)
Z278 CALL MOVE4(ZEROS, TIME@DISPLAY)

g284

P284 BURSTGLETTER="P~

228F

g28F C INITIALIZATION FOR PERIPHERAL INTERFACLS
B28F 5 MESSAGEGNUMBER =

228F & Q COMMANDRA = QGCOMMANDGP =2
294

208 BURST@FLAG=.FALSE.

B29F ARCOUNTER=PQC OUNTER=2

2246

P2A6 INTRCTR=2
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g2AR
82AB LOGGMADEGINRLAS TRHIUR=

P2AB & BLOCKRTEMPSRFULLGA =BLOCKGRTEMPSRFULLEP = .FALSE.
Z2B6

92BE ¢ FPERRORGTOQPERIPH = ,FALSE,

@286 IF(RUNGSTOP,EQ.2)MACHINEGFORMAT=.FALSE.

€2c3 CALL RESET®SYNTAXQFLAGS

2206 ABUF1{1)=PBUF1(1)=1

g2n1 REALETIMERA(1 )=REALRTIMEEGP(1)=1

#2DD

P2DD RETURN

¢2DE END

PROGRAM STORAGE: €281
VAPIABLE STORAGE: 0080
SYMBOL TABLE

224A 1

g28F 5

22DE
PRTE (%o o e e e e e ol oo oo s eabe e e e ekl ol e el et 3 o oR 6 e sk e e e sk

@2DF SUBROUTINE CHECE@®MILGINT

@2DE
G2DE eieskakaloolesok sooolee deoleots deseot ook o sl st el ok ot sl e e e ool s ok s e el e s ok e i e ook o R

@2DE C 1IN 21H ANI 1@H BRNZ 1IN 20H LXI H,INTRCTR INR M RET

Z2DE INLINE /@DBH,21H,856H,124,8C0H,@D3H,2@H/
@2E5 INLINE /21F ,ADDRESS (INTRCTR),34H/

72ES RETURN

@2EA END

PROGRAM STORAGE: geiz
VARIARLE STORAGE: 2002

SYMBOL TABLE

Z2RA ekl ol sl e e s oo ol xe sk sk o sl el sk e e ol sl s sl s e sl she st sl s st sl o seafe sfesin e s stede skl e aleaie e sleske sl

22EA SUBROUTINE SAVERTOTALEGBLOCK(SRC,DES1,DES2)

@2EA

ZRER ol x xese desdo Re e 3R R0 He e AR A R0k ek ool A 0 R 5 R o o X0 4R e ek e e 4R v e afe e ol 3 s ksl ke o kil e sk sk
P2EA INTEGER*1 SRC(5),DES1{5),DES2(5)

P2TA

@2EA ¢ THIS ROUTINE IS USED TO PUT THE ACCUMULATORS IN TEMPORARY BLOCKS
@2E4 ¢ IN ORDER FOR THE INFIRMATION TO BE PRINTED OUT, IT IS IN THIS FORM
B2FA C FOF SPATIAL AS WELL AS TIME PROBLEMS. SRC STARTS AT THE LOWER PART
@2Ef € OF THE BIPOLAR VIOLATIONS ERROR SEC ACCUMULATORS AND THE

Z2EA C DESTINATIONS ARE THE EPV MEAS ACCUMULATORS #OR ERROR SECONDS
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€2¥A C AND PER CEAT E ROR SECONDS, WITH THE APPROPRIATE ENTRYS IANTO
@2EA C THF PARAMETERS, THE TOTAL ERRORS, BER , ERROR SEC, AND PER
@2EA C CENT ERROR SECOANDS WILL ALL BE UPDATED, THIS ROUTINE SHOULD
@2EA C BE CALLED TO UPDATE THE AUTO AND THE PRINTER TEMPORARIES.
227 C NOTE: THE VALUES IN THE BER TEMPORARY WILL ONLY BE VALID
22EA C FOR CUMULATIVE RATE. ANOTHER ROUTINE BELOW# UPDATES
P2EA C FOR INSTANTANEQUS.

P2EA C MVI A,24 [LHELD ADD(SRC) INX H PUSH BE LHLD ADD(DES1)
P2FA C INE E XCHG LFLD ADD(DES2) MOV B,E MOV C,L INX B
g2EL C POP H

#2EA C 12 PUSH PSW MVI A,5

B2EA C 22 PUSH PSWw MOV A,M STAX D STAX B INY H INX D 1IN B
P2EA C POP A DCR &

B2EA C JNZ 20 INX D INI D INX B INX B POP PSW DCR A

g2EA C JNZ 19 RET

@2EA INLINE /3EH,24,2AH,ADDRESS(SRC) ,23H,2E5H,24H/

R2F2 INLINE /ADDRESS(DES1),23H,2EBE,2AH,ADDRESS(DES2)/
P2F3 INLINE /44H,4DH,33H,8E1H/

A2FD 190 INLINE /2F5K,3EH,5/

@323 20 INLINE /@F5H,7EH,12H,@2H,23H,134,03H,8F1H,3DH/

7339 INLINE /@C2H,ADDRESS(200),13H,13¢,03H,023F,2F18H/

£311 INLINE /3DH,2C2H,ADDRESS} 187/

7315 RETURN

2316 END

PROGRAM STORAGE: 9¢44

VARIABLE STORAGE: 2012

SYMBOL TABLE
p302 20

@2FD 1@

3n93 DEsz2
3Dg7 DES1
zD9® SRC

PGELE (%% s oo Ao oo oo oe st e e o e el e e 3k ke e o ke o o o4 e X e e e el o et o e He e e e il st s e

2316 SUBROUTINE SAVEGTOTALGELOCK@WEGCUMULATIVERRATEGA

p3le

@316 ¢ esksisesosr ki ok skt ool gok ol sk sk sleiesie SN0 300 3 3o e e 3 e % e e 30 X o o e e 300 4§ 3o e 3 N e e e
$31€ C *%* BE SURE THE TEMPORARIES ARE EMPTY

8316 IF(ZLOCKGTEMPSRFULLRA) RETURN

2318 BLOCK@EMASKRA=NEWEERROR@1ASK

2321 BLOCKQTEMPSGFULLRA=,TRUE,

B32€ CALL SAVEGTOTALGBLOCK(BIPOLARGVIOLATIONRSECSRT?,
032¢C & VEMEASG2ART? ,VAMEASQ4ALTT)

g338 CALL MOVEQGACCUM(TOTALRBITS,DENOMEMEASGA)

2344 CALL MOVEGACCUM(TOTALRSECONDS,DENOMOMEASGSECRA)
2359 C CALL MOVEQACCUM(BURSTR1016,BST1@TMPRA)

9359 ¢ CALL MOVEQACCOUM(BURSTE11059,BST2ETMPRA)

235¢ C CALL MOVEQRACCUM(BURST@GTel@®,BST3IGTMPRA)

#35¢ £ ASSEMBLY T SAVE SPACE

€358 C LXI H,ADD(BURSTQ@GT21@¢¢) LXI D,ADD(BST3QT“PRA)
7359 ¢ MVI €,3

735¢ C1 MVI B,5
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2358
2359
2359
¢35F
2361
n383
23638
371
2372

c2 INX H INK D MOV A,M STAX D DCR B JNZ 2
c INKk D INK D DCR C JNZ 1
INLINE /214 ,ADDRESS (BURSTGGTCG198),11H,ADDRESS(BST3RTMPRA)/
INLINE /BEH,3/
1 INLINE /6,5/
2 INLINE /23F,13H,7EK,12H,5,2C2H,ADDRESS(2)/
INLINE /13H,13H,¢DH,2C2H,ADDRESS}1 /
RETURN
END

PROGRAM STORAGE: 2082

VARIARLE STORAGE: @¢923

SYMROL TABLE

8363
2361

8372

p372
g372
372
@372
@377
837D
2382
2388
2397
B3AE
€385
#3B5
#3B3
@325
?3B5
B33BE
@3BD
@3RF
a3Cc7?
23CD
P3CYE

2
1

st Xe e e e sle e e e e e 36 36 e e e peae e e ale e s e e e sie e e e e s e e s 3 e e e e e e e e s e el e e e s e e e e e e e e sele e 3 ek Aealesfe

SUBROUTINE SAVE3TOTALGBLOCKEWRCUMULATIVERRATERP

(0 e dele et e e e st afe e o b e fe e el beale e ale beal o b ol ok 34 e e e s s s e st e e e e seabe e s e s ok e s ke s sk ek

IF{2LOCK@TEMPSRFULLRP) RETURN
BLOCKERMASK@P=NE#@ERRORRMASK
RLOCKQTEMPSRFULLRP=,TRUE.
CALL SAVEGTOTAL@BLOCK(BIPOLARGVIOLATIONRSECS@T?,

S V@EMEASQE2ZPET7,VEMEASQ4PRTY)
CALL MOVEGAGCCUM(TOTALQ@BITS,DENOMGMEASQP)
CALL MOVEGACCUM(TOTALGSECONDS ,DENOMAMEASQRSECEP)
CALL MOVEQACCUM(BURST@®1Q1@,BST1GTMPRP)
CALL MOVEQRACCUM{BURSTR11099,BST2GTMPRP)
CALL MOVERACCUM(BURSTERGTR1%¢,BST3RTMPWP)

SAME AS ARBOVE

INLINE /21F ,ADDRESS (BURSTQRGTR19%),11H ,ADDRESS(EST3IRTMPAR)/
INLINE /8EH,3/
INLINE /6,5/
INLINE /234 ,13E,7EH,12H,5,802H8,ADDRESS (2)/
INLINE /13E,13H,2DH,2C2E,ADDRESS(1)/
RETURN
END

o e N e R

Dy -

PROGRAM STORAGE: 2092

VARIABLE STORAGE: @eg2

SYMBOL TAELE

Z3BF
@3ED

73CE
@3CE

¢3CE
23CE

2
1

(0 et e ofe e e e fe e e el i e Re e el e et e oot e e e 3R e i e sl e e e s e e el okl e o o

SUBRDUTINE SAVERINTERVALGBLOCK(FLAGS,TEMPS,SRC)

(0 s stesie sl sieale e e eate o sl e sde e ek e sfe e e e seale o e Reae e e e Kewe st o e e e e oo sk sl e sfesk e e Ak
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B3CE
B3CE
23CE
B3CE
A3GE
23CE
23CE

g3CE
@3CE
@3CE
23CE
@3CE
P3CE
@3CE
P3CE
@3CHE

23CE
83D8
230D
@358
e3¥2
A3F2
B3FC
2403
7404

[ X B« Nor Rap Np]

14

20
22

oNoieoNoNeoReNe Ne o)

18

20
32

PROGRAM

INTEGER*1 FLAGS,TEMPS(5),SRC(5)

THIS ROUTINE IS ALSO ADDED TO SAVE SPACE AND TIME. IT LOOKS
AT A BLOCK OF FLAGS FOR A CHOSEN ERRQR TYPE AND THEN BASED
ON THAT FLAG IT LOADS THE THRESHOLD ~@" INTERVAL TOTAL OR
ZERO INTO THE OTHER THRESHOLD TEMPORARIES.

ROUTINE MUST BE CALLED FOR EACH ERROR TYPE FOR BOTH AUTO
AND PRINTER.

LDA ADD%FLAGS; RLC RLC RLC RLC

LHLD ADD(TEMPS INX H XCHG MOV L,A

MVI A,4

PUSH PSW LXI B,ADD(ZERDS) INX B MOV A,L RLC MOV L,A JINC 2¢
PUSH H LHLD ADD(SRC) INX H MOV B,E MOV C,L POP H

MVI 4,5

PUSH PS4 LDAX B STAX D INX B INX D POP PSW DCR A

JNZ 3@ INX D INX D POP PSW DCR A JNZ 19

RET

INLINE /3AH,ADDRES3 (FLAGS),?,7,7,7,28H,ADDRESS{TEMPS)/

INLINE /23K ,3EBH,6FH,3kEH,4/

INLINE /@F5H,@1H,ADDRESS(ZEROS),3,87DH,?,6FH,202H,ADDRESS (22 )/
INLINE /@E5H,24H,ADDRESS{SRC),23H ,44H,4DH,2E1H/

INLINE /3EH,5/

INLINE /@F5H,0PAH,12H,3,13H,8F14,3DH,8C2H,ADDRESS(38)/

INLINE /13H,13H,0FLK, 3DE, ?C2H, ADDRESS (18)/
RETURN

END

STORAGE: €@54

VARIABLE STORAGE: @912

SYMZOL TARLE

A3F2
B3Fe
A3DD
3D87
3D8B
2D8F

Gav4
B4c4

P424
2404
7404
2424
2478
042k
240E
242K
2413
2416
7416
2418
0431
2431

30
20
12
SRC

TEMPS
FLAGS

(el s she e e s e e o e Seale e sleale sieale se e e e sin o o s oo X e e e e o6 e 3 o e e e e e ok e e e ok o ke e e e Sl ol ofe e e e ale ek Moo e

SUBROUTINE SAVERTITALGBLOCKG#QRINTERVALRRATE

G % s At el ook 3 o O e e N0 40 0 e e 3 3R ol ke el o e o e sk e e sk

IF(BLOCKRTEMPSRFULLRA) GO TO 1@
CALL SAVEETOTALGBLICKRW#QGCUMULATIVEGRATEQRA

C IF RUNGSTOP .EQ. @STOP THEN NEED THE BLOCK W/ CUMLATIVE RATE
C LDA RUNESTOP CPI 1 JNZ 19

[

INLINE / 3AH,ADDRESS}RUNGSTJP™, @FEH , @1H /
INLINE /@C2E,ADDRESS(12)/

CALL SAVEGINTERVAL2BLOCK(RERQGINTCA,
BGMEAS@3ART7,TEIS@EINTEBITRERRORSGA )

CALL SAVERINTERVAL2BLOCK(PARQINTRA,
PGMPASQR3IACT?, THISGINTRPARITYRERRORSCA)
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P44C
2458
467
@464
2464
2479
LEYS
9481
€486
0487
2484
2484
0484
@4A5
P4A5
24CQ
gace
@4D3
w4EA
B4EB
@4TB

PROGRAM

12

CALL SAVERINTERVALIBLOCK(BPRINTEA,V@GMEASE342T7,
THISGINTEBIPOLARIVIOLATIONSGA)
CALL CHECKGMILQRINT

CALL MOVEGACCUM{TB2CONS®1,DENOMRMEASGA)
IF(BLOCKRTEMPSRFULLGP) RETURN

CALL SAVEGTOTALRBL)CKRWVQRCUMULATIVERRATER?P
INLINE /3AH,ADDRESS (RUNGSTOP),@FEH,21H/
INLINE /@C3H/

CALL CHECXGMILRINT

CALL SAVEGIANTERVAL3BLOCK{BERQINTGP,
BREMEAS@G3FET7,THIS@INT@BITGERRORS GP)

CALL SAVERINTERVALRBLOCK(PARRINTEP,
PRMEAS@3PRT?,TEISRINTRPARITYRERRORS RP)

CALL SAVEQINTERVALRBLOCK(BPGINTGP,
VEMEAS@3PET7,THIS@INT@GBIPOLARGVIOLATIONSEP)

g%%LREOVE@ACCUM(T6@CONS@1.DENOM@MEAS@P)

URN

END

STORAGE: 8231

VARIABLE STORAGE: 2200

SYMROL TAERLE
pav7o 16

B4EB



C. FRONT PANEL INPUT ROUTINE
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@4ER C }}}}3}}I}}}}RIIIRIRIIIIRIRY FILE: INPUT.FON {{{{{{{{{{{{{{{{{{{{{{{{{{{

QAT ks stk o o ek esieor Sl oo e AR ek ool e e e e sl sl oo ot e oK s e s ok e e e ek
P4EB SUBROUTINE ADJUSTRNEWGERRORQGMASK
GATE © s o o ook joiole e doo ol dele el e st Aol oo o sk ke e s e ke e ke e o

@4LB C IF BLUE SIGNAL NEVER PRINT BIT ERRORS

Z4EB IF {BLUQRCONDITION) GO TO 3

P4F2 IF (PRBSGOBTAINED) RETURN

@4F7 C IF LIVE TRAFFIC, IGNORE BIT ERRORS

P4F7 C LDA NEWGERRORGMASK ANI 6 STA NEWNGERRORGMASK

P4F7 3 INLINE / 3AE, ADDRESS{NEWERERROR@GMASK), CE6H, 6 /
B4FC INLINE / 32H, ADDRESS{NEWGERRORGMASK) /

¢4FF RETURN

g50e END

PROGRAM STORAGE: €g21
VARIAPLE STORAGE: @@82

SYMBOL TABLE
d4F7 3

2500
GE@D %ok s okoko s oot seal st Aokl ol e ook 36 e e et e o el o e e e e o s e o ke e A el ol o

g52e C FRONT PANEL INPUT ROUTINES

B5QF ¢ skl ool i e e ook ok 3o sl e i 3o o s R kol o 3 ol 3ol KoKk ok e ook skt ok

PSED sk deok sk et s ool sode el s ook s okl e ol o e oe e e ok oe el s st e ool e e e el

8503 SUBROUTINE ROTATERDIGITQRINTORTIME

2522
250G C  sstokanisrsrk ool sl o st e dleokels 8 oo 3k 3ok o ol aeal sl sl s e 3 o K R A o

@522 C RITATE THE BCD DIGITS IN TIMERDISPLAY TO THE LEFT

25282 C == T0 LOJ:. LIKE A CALCULATOR

g522 C —= INSERT THE DIGIT IN DECODEQRIAPUT IN THE

A523 C -= LEAST SIGNIFICANT NIZELE

g52¢ € TIMT Ok FRONT PANEL WILL BE CHAAGED ON NEXT UPDATE OF FRONT PANEL

573 C MVI C,3 LXI H, TIMEGDISPLAY(4), INX H

#5¢2 ¢ INI H ~-- COMPENSATE FOR FORT PTRS OFF BY 1

2503 INLINE / @BH, 3, 21H, ADDRESS(TIMERDISPLAY), 23H /

2506 INLINE / 23H, 23H, 238 /

¢5e9

@509 C LOOP: MOV D,M DCX H MOV E,M XCHG DAD H DADH DADH DAD F
25¢9 113 INLINE / 558, 2BH, 5EH, ¢EBH, 29H, 2B8H, 29H, 28H /

@511

#511 ¢ XCHG INX H MOV M,D DCX H DCR C JNZ LOOQP

£511 INLINE / EBK, 23H, 72H, 2BE, ©@DH, @C2H, ADDRESS(113) /
519

(519 ¢ LDA DECODERINPUT ADD E MOV M,4
2519 INLINE / 3aH, ADDRESS(DECODEDGINPUT), 83H, 77H /
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@51F
7Z51F RETURN
251F END

PROGRAM STORAGE: @231
VARIARLE STORAGE: ¢@@2

SYMBOL TABLE
@529 113

PE1F %% ol a ok e gosea ool Sols e sk ne e ook ool 30l s o e o0 3o ot e e el Ak o ke e ok o ek 3 3

@51F SURROUTINE COMMANDRERROR

@51F
@ELF [ ookl e s ool ook s ieak kol s sk et e o e el i e sl e sk e ot e ke e sl e S

@51F C ** COMMAND ERROR CAN BE GENERATED BY SEVERAL CONDITIONS:

@51F € ERRORS SETTING THE CLOCK

@51F C Ok CODE INPUT, INVALID FIRST LETTER, INVALID 2ND LETTER,
@51F € NUMERIC TOJ LARGE OR OUT OF PLACE

e51F MESSAGEGNUMBER = 1

@524 RETURN

2525 END

PROGRAM STORAGE: 9005
VARIARLE STORAGE: @ee2

SYMBOL TABLE

2525

Q525 [ ok felod i fe s ook et ek ek ol ol steal e el o KoK R R A 36 3 e 3 AN B340 o s A
2525 SUBROUTINE TIMEQRDISPLAYEERROR

2525

P25 ([ ¥ Ao o Bk 3 AR O Ak MR R0 Ak Rt AR Rl sk ek Ao A s ek sk A

2525 ¢ PUT “Error” INTO THE TIME@DISPLAY

2525 CALL MOVE4(TIMEGERROR,TIMERDISPLAY)
8534 CALL COMMANDGERROR

@537 RETURN

2538 END

PRCGRAM STORAGE: €219
VARIARLE STORAGE: €202

SYMROL TABLE

53¢

PEBR e ek Rl w s ek e s e ks ek et el ke et o s sl e le ol kol
@538 SURROUTINE CATCHRJUNKGBINQTIME(JUNKOFLAG)

2538

@BATR [ Aokl seatooleels skl sk el sl el ook 30 A6 e 00 30 o e e e s R AR 3l ke ot el e R e
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@538 ¢ THIS ROUTINE CALLED AHEN A SET REQUESTED

@538 ¢ ERROR CHECK THE ENTRY IN THE TIMEGDISPLAY

#2538 ¢ ( THE ENTRY MJUST HAVE BEEN MOVED TO TIMERTEMP ALREADY!)
@538 ¢ IF FIND AN ERRORNEOUS CHARAGCTER IN THE DISPLAY JR TOO
¢538 ¢  BIG FOR THE UNIT .I,E. 66 SEC, TFEN PUT “Error’ IN THE
@538 C  DISPLAY

@538 C MON/DAY RELATIONSHIP IS CHECKED IN TEE ASSEMBLER ROUTINE
538 C TO SET THE MO/DAY

@538 C BLANKS(F”S) ARE CHAMNGED TO ZERDS

2538 INTEGER*2 K, TEMP

2538 INTEGER¥1 JUNKRFLAZ

g538

#538 ¢ INTIALIZE RETURN VALUE T) FALSE

£538 JUNKRFLAG=,TRUE,

g53D

@53D DO 32 K=1,4

2543

@543 ¢ CPANGE BLANK IN UPPER NIBBLE TO @

7543 I¥ ( TIMERTEMP(K) .GE. 2F@H)

Z54F { TIMERTEMP}K~ = TIMERTEMP}K) .AND. 2FH
577

577 C ANYTHING BIGGER THAN 995 IS INVALID

@577 IF ( TIMEGTEMP(K) .GT. 39H ) RETUERN

2587

¢587 ¢ LOOK AT LO¥ER NIRELE

2587 TEMP = TIMEQGTEMP(K) .AND. OFH

£59%

g59E C CHANGE A ELAKK N LOWER NIBBLE ™0 2

@58E IF ( TEMP ,E3., 2FH)

P59E & TIMERTEMP(K) = TIMEGTEMP(K) .AND. 2F2E
250C

P5CC ¢ LOWER NIBERLE > & IS INVALID

250C 32 IF { TEMP ,5T. 9 ) RETURN

g25E6

¢5%& ¢ BE SURE MIN AND SEC ARE <= 59

#5E6 IF ( TIMEGTEMP(1) .GT. 3%H) RETURN

@5F1 IF ( TIMEQRTEMP(2) .GT, 53H) RETURN

g5FA

Z5FA JUNK@FLAZ = ,FALSE,

@5FF RETURN

2607 END

PROGRAM STORAGE: 0202
VARIABLE STORAGE: 2006

SYMROL TARLE
25CC 32

zD81 TEMP

3083 K

3085 JUNKQFLAG

BEEG [ Hedesenicsenee dede s de el sk e e oo s e deofe ook e e e ol A S AR A e el ke e
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5292
26p2
500

eae
2602
delely
p6e2
peze
peee
peee

pEPo
P52
a607

06506
P6eF
geLe
2616

624
625
9825
8625
2625
9624
2628

P62B
PE2B
262R
264D
P54D
@652
@653

853
@653
PES3
pes1
P664
2664
ag64
pE64
2664
pe7Q
P€862
682
£68%
PE2C
069C
GBA9
ZOAL
PEAR
ZEARE
9683
@EB3

SUBROUTINE GETQRSETQRTOQRSET

© esesic i ek sicakafe st ki o o ol el e e s afeae ok el e e e ool e s e e el et e ok ke ok

C CALLED BY BRANCHRON@INPUT ROUTINE
C ROUTINE CALLED WHEN (COM3D OF SET BUTTON AND TIME@MODE SELECTION

C PUSHED. CALL ERROR CHECK ROUTINE AND TEEN BRANCH ON TEE
C TIME@MODE SELECTED, TIMER OR ELASPED CAN BE SET IN THE
C ROUTINE. CLOCK SETS RESULT IN CLOCK@TASK INDICATOR FOR
C SETTING THE CLOCK( TIME OF DAY OR MO/DAY) IN THE MAIN
C LINE.

INTEGER*2 GQRTEMP

INTEGER*1 TQRFLAG

CALL CATCHRJUNEK2INGTIME(TQFLAG)

IF (TQFLAG) GO TO 21

50 T0 (20,22,24,28,28), DECODEDQGINPUT - ODH

RETURN
C teeieuieeseesenessssesnsssetosessensccasnssvasnssscsstssscssssanssnsona
C SET THE MONTH AND DAY OF REAL TIME CLOCK

2¢ CLOCKGTASK=3

RETURN
C titeeevevsesessaseevosresssnsvssssssasassssasoncssasassossannesacass
C SET TIME OF DAY

22 IF ((TIME@TEMP(3) .GE. 24H) .OR. (TIME@TEMP(4) .NE. ©)) GO TO 21
C CAN’T SET THE SECONDS !!!1 THEREFORE ZERO THEM

CLOCK@TASK = 2

RETURN

C LR I B B 2 L B I B B B L B RN R I I N BN I B BN B I B R B B L B B R R I R N N B B I B R R IR I I R I N B )

C PRESET ELAPSED TIME

24 CALL PUT@TIME{TIMER2TEMP,FLAPSEDRTIME)

G0 TO 38 ‘
C..l!.-Qt.-n-t..-.-o.....l.l..‘o..ot.--.l..ccho...l..l-loolu--h!!n-.
C SET TIMER
C SETTING TIMER=Z IS AN ERROR !t11!

28 CALL TIMEQRZERO?({TIMEQRTKMP,TRFLAG)

IF (T@FLAG) GJ TO 21

CALL PUT@RTIME(TIME2TEMP,TIMER@STARTRTIME)

CALL PUT@TIME{PIMERTEMP,TIMER)

C TEST@TYPE IS EITHER SINGLE (4) OR REPEAT (8) TIMED
TESTRTYPE = (DECODEDGINPUT -~ 1gH) * 4
RESETOTIMERGNEXT@RUN = ,TRUE.

C IF NOT SETTING HARDWARE CLOCK THENM CLEAR FLAG TO UPDATE TIME@DISPLAY
30 SAVEQTIME®RDISPLAY = ,FALSE,

RETURN
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P6B4

@6B4 C *** ERROR RETURN -- INVALID ENTRY DETECTED IN THIS ROUTINE
@6R4 21 CALL TIMEGDISPLAYGERROR

@687 RETURN

P6B8

@688 END

PROGRAM STORAGE: 2184
VARIARLE STORAGE: 2003

SYMBOL TABLE
Q6AE 30

p664 28

2653 24

@62E 22

2625 20

#2684 21

3D7E TQRFLAG
3D7F GQRTEMP

26388

@EBE [ dsesedesicsieaooieoie s deseaioaesdoag sl el ook o s afe e e soofe e sk o el e s e el sl sk ke e
PEBS SUBROUTINE BRANCHRONGINPUT

g63B8

QEBE (e deae mede s 3o sl e ol o eale e afe e e e e e e e e o e oo e e e e e o e esle A sk ajese

@638 ¢ THIS ROUTINE BRANCHES ON THE DECODEDQINPUT, SETTING FLAGS AND
@6R8 C FROMT PAMEL OUTPUT INFO

@g6R8 ¢ f FRONT PANEL INTERRUPT ROUTINE

@6BE C TEIS ROUTINE CALLED BY ASSEMBLY INTERRUPT ROUTINE

2638 C ¥HEN AN INPUT 15 DETECTED

2EBS ¢ THIS IS THE LOWEST PRIORITY INTERRUPT EVENT

@68 C T™HE INPUT MUST BE IN DECODEDRINPUT

@6B8 C FLAG USED TO UNFREEZE TIVMERDISPLAY WHEN THERE IS A& TIMEGMODE
2688 C SELECTION ( UNLESS THERE IS 4 SET )

g6B8 INTEGER*1 THISRIS@SET

P63BAR INTEGER*1 BQTEMP, ZERORFLAG

@6B6

2682 C GUARD AGAINST ILLEGAL CODES

2638 IF ((DECODEDGINPUT ,AND. ?FH) .GT. 42F) RETURN

P6C2

#6C2 UPDATEGFRONTRPANEL = ,TRUE,

25C7 THISERIS@SET = .FALSE.

P6eCC

@6CC C FIRST DETERMINE IF SET BUTTON MASHED 1!1

#60C C ( SET BUTTON MASK IS 83H !}

@6CC C ALLOW SET OF TIMER OR ELAPSED #/ 0UT SET BUTTON

@ecC i1F¥ ((TIMEGMODE .Ey. 1@2H) .AND. (DECODEDRINPUT ,GE. 18K)
26D & .AND, (DECODEDQRINPUT .LE, 12E ) ) GO TO 37
@EET

gEEF IF(DECODEDGINPUT.GE.@E) GO 70 45

@6F3
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2EF5
@6FS
PEFS

@EF5S
gero
PEFO
26F9
2721
grel
@ve9
Nede]
27er

grarF
@7eF
g713B
a72a
p72A
2733
g73¢
2745
2745
2744
274D

274D
@74D
8753
2756
@753
2758
B75F
greER

762
grer
2762

276E

¢76E
@76F
P76F
Q772
2772
g3
2773

2773
a773

g7e3

e ol e e e e e e e e e ol e e 3 a2 s e el s s e o R e oo s e ol o 0 e gl e e e e e e ek ofe e R aesie

c SETTING

sk e e obe o s o o e e oo e st oo e ke Rl o e o e e ko ke e o e R ke X el e e ok o o e e e
DECODEDRINPUT = DECODEDGINPUT - 8@H

C /% N O !l SETTING TIME IF RUNKING f!1IY

37 IF { RUNRSTOP .E3. 1 ) GO TO 38
IF (DECODEDRINPUT .GE. 2EH ) GO TO 42
38 IF (DECOD DRINPUT ~ PAH ) 4P, 39, 44
D eevioecsonsacnnnnsnensEE CLEAR %% L ierinrnsenns

39 IF (RUNRSTOP.EQ.1) RETURN
CALL MOVE4(ZEROS,TIME@DISPLAY)

C CLEAR ALL THE TIME REGISTERS JON A CLEAR
CALL ZEROGTIMERREG(TIMER)
CALL ZEROGTIMEGREG(TIMERGSTARTARTIME)
CALL ZERORTIMERREG(ELAPSEDQTIME)

C RESET TEST@TYPE TO ELAPSED
TESTRTYPE = 2
GO TO 41

C titicennennsnnananse o ™ X DIGITS @-9 *EX L teieuriesrsnnsane

49 IF (RUNES OP.EQJ.1) RETURN

CALL ROTATE@DISITRINTORTIME
41 SAVERETIME DISPLAY = ,TRUE.
¢ DESELECT THE TIMEGMODE

TIMEGMODE = 12H
RETURN

C eevessnnconnnnsanasa ™% SPECIAL FUNCTIONS *%%, ., iieeeerasnsans
C (SOME CODES MAY BE NO SPECIAL FUNCTION WITH SET BUTTON DOWN )

44 50 TO ( 443, 265 ), DECODEDGINPUT - 2AH
C BE BECOMES 1 &ND CH BECOMES 2
RETURN
C LIGHT TEST -~ CALL THROUGH JUMP TABLE
445 INLINT /@CDH,1EH,0/
RETURN
Creearvsensnscenes FEE READY TO SET TIME ® %%, i iveincenns

¢
C MOVE TIMEGDISPLAY DIGITS INTD A I%*2 ARRAY BECAUSE DF LIMITATIONS
o OF RELATIONAL JOFERATORS

42 THISRISQESET = .TRUE.
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@778 C ONLY 7 DIGITS APPEAR IN DISPLAY, CLEAR TOP NIBBLE
@778 TIMEEDISPLAY(4) = TIMERDISPLAY(4) .AND. @FE

9781

g781 ¢ PUT DIGITS IN TIMERDISPLAY INTO 15 BIT TIMEQTEMP ARRAY
2781 C MVI C,4 LXI D, TIME@RTEMP INX D INX D

2781 C LXI H, TIMEGDISPLAY INX H

@781 C LOOP: MOV A,M STAX D

g781 C INK H INX D

@781 C XRA & STAX D INX D

7781 C DCR € JNZ LOOP

2781 INLINE / @EH, 4, 11H, ADDRESS(TIMEQRTEMP), 13H, 13H /
2788 INLINE / 21K, ADDRESS(TIMEGDISPLAY), 23H /

278C 43 INLINE / 7EH, 12H, 13H, 23K, @AFH, 12K, 134 /

2793 INLINE / @DE, @C2H, ADDRESS(43) /

8797

2797 SAVERTIME®DISPLAY = ,TRUE,

275C CALL GETRSETRTORSET

@79F

P7OF [ skl ool i e stote e a o ot e Mook St el o R K e a3 R N A e KRR S e e e g e
g279F ¢ SWITCHES

A72F C 3 %48 A R0 % R A0 2z K e 3 e o < sje s o e ek Aol A sl e R 3k 3 34¢ 8¢ 3 8 3 3 308 ¢ 3k ok Xe e ik i ok ol 3y e e e ot s R ole
279F C SCALE DECODERINPUT (2 - 12H) BY ONE TO 1 -~ 13

g7oF 45 BRTEMP = DECODEDRIMPUT +1

P7AT

g7a7? C 34 3 Xe 3¢ 4 0 e AT e AR e SHAITCHES e RN A e R

B7A7 IF ( BRTEMP .3T. 13H) GOTO 145

2782 G0 TO (5¢,%5,58%,65,72,75,8¢,85,9¢,95,160,165,125,115,12¢,125,
2782 5 132,135,142) , BRTEYP

27BA RETURN

@7RR

P7BB Cuvevrnennenonnnsena ™% RUN/STOP ( @ ) *%¥, [ iienvensecanns
@73F C STOP IMMEDIATELY, RUN ON THE NEXT TICK

¢7ER 50 IF ( RUNRONGTICK) RETURN

2702 I¥ ( RUNQSTOP ,ER. 2 ) GO TO 52

27¢8 C RUNNING > 5TOP

@708 51 RONQGSTOP = 2

27¢CD PUNRGONRTICE = RESETRTESTRONRTICK = .FALSE.

@7D4 50 TO 265

g7

#7D7 ¢ STOP >> RUA

@707 C SCREEN FOR TIMER=@ AND STARTING A TIMED TEST:

27D7 C IF S0, RETURN AAND DON'T START TFE TEST

¢7D7 52 CALL TIMEQRZERO?(TIMERGSTARTQRTIME,ZEROQRFLAG)

g7EC IF }}TESTGTYPE .GT. 2~ .AND. }ZEROGFLAG™~ RETURN
27FA € *% IF TIMEQMODE DESELECTED IT WILL GO TO ELAPSED ON TEST START
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B7FA PUNGONBTICK = .TRUE,
g7FF RESETETESTEONGTICK = R&SETETIMERGNEXT@RUN
2885 RESETGTIMERGNEXT@RUN = ,FALSE,

p8pa C ** BE SURE TIME DISPLAY IS NJOT HUNG UP WITH SETTING PROTECT
28eA GO TO 143

28D

BBPD Cuveveveoasnnnaeneeas®™ BIT ERROR (1) %%, .. 0ivuernran
p8pD 55 ERRORRTYFE = 1

g8lz2 GO TO €7

2815

P15 Cevasovssoosesocanaaes ™  PARITY ERROR (2) %%, .. 0 0rieaacsnes

2615 67 ERRORRTYPE = 2

2814 GO TO 67

281D

PEID Cuvveennnsacnnnreeaass ™% BIPOLAR VIOLATION (3) *¥%, . L .iiieenanne

281D &5 ERRORQGTYPE = 4

@822 ¢ * IF SELECTING RRORGTYPE RESTART 18**7(8) ACCUMULATION!!!

g822 6% CALL RESETR7ES

#825 C BLANK IF DISPLAY IF ERRORGDISPLAY IS NOT READY IMMEDIATELY IN THIS MODE

2825 1F ( ERRORGMODE .GE, 8 ) RESULTEREADY = graH

2e32 RETOURN

#833

B33 Chrveovoanecananennsaas® @ OR 10-7 THRESH. (4) %%t .. .uiivecunn.
2833 7@ IF(TERESEOLD.GT.1) THRESHOLD=¢

283K THRESHOLD=THRESHOLD+1

7846 RETURN

847

PBA7 Crvenraoonennnsananae o ¥ 172-6 OR 18-3 THRESH. (3) %% . ieieeeeaaens
2847 75 IF (THRESHOLD.ME.4) THRESHOLD=@

#7854 THRESHOLD=THRESHOLD+4

gasc RETURN

2857

P85D Cuvreveeosnnosnenoasa®®d TOT, R % ZRR., SEC(6) *FE L iuirennnens
2851 87 IF({ERRORGMODE.NE.1) ERRORGMODE=-32

2B6A ERRORGMODE=ERRORGMIDE+31

€872 RETURN

2873

PB72 Cuvveevnnnnsnnnnonans ¥ TIT ERR OR BER (7) %%, . .ieeuesosaane
2873 85 IF(ERRORGMODE ,NE,2) ERRORGMODE=Z

7882 ERRORGMODE=ERRORGMODE+2

7888 RETURN

2880

BBBY Cuvncennnsnnnnnannee 8 12=7 OR 12-5 RATE (8) ®¥¥, . i ienenesnnns
7889 9@ 1F (ERRORGMODE.NE.3) ERRORGYODE=@

L9656 ERRORGMODE=FRRORGMDDE+S

@80F C GO RESET 7@8 ACCUM AND BLANX DISPLAY

289E g0 TO 1021

@8al

BEAT Cuovvavnnosnnonoonenaas® PRINT CONTROL {9) #H¥, i, iueiennases
2841 95 IF (PRINTRCONTROL.NE.1) PRINT@CONTROL=¢

geAT PRINTGCONTROL=PRINT@CONTROL+1

CEB6 RETURN

Z5R7

BB7 Cuvneenenoeontonsass . k% RESET %%

2887 102 IF(RUNGSTOP.EQ. 1) RETURN

28BD
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28BD
28BD
@8C8
78C8
28CB
28CB
28CR
e8pe
28D2
@8D3
28D4
28D4
2804
28D4
£8DA
Q8DA
28DA
@8E2
@BED
Q8TE
¢B8EB
¢8E8
BBEB
@8EE
B8EF
@8EF
@8EF
gEerF
@GBFF
poma
@989
eo17
Bo1C
po1rF
QO1F
@o1F
2924
go3a
poz7
@934

Q934
BO3A
293F
@942
pG42
2942
po4v7
2o44
9944
2944
@94F
294F
AO4F
2e57
2937
€95F
pos2

BLINKGSIGNALRLOSS =
& BLINKRFRAMERLOSS = BLINKQPRBSGLOSS = ,FALSE,

122 CALL ZEROGINTERNALIACCUMS
C SET FLAG TO BLANE ERROR DISPLAY IN MAINLINE
121 RESULT@RE DY = 2F@H

CALL RESET@7GR

RETURN
Cuvennrsnnnnennnsess o ™% LW (PBH) %% i veinnann
c %% DSX3Z (QCH)***
125 IF (RUN@GSTOP.EQ.1) RETURN
¢ LXI H,ADD(DECODEDQRINPUT) MVI A4,24H SUB M CMA IANR A

o STA ADD(INPUT@RTYPE)}
INLINE /21H,ADDRESS (DECODEDGINFUT) ,3EH,2AH,96H, 2FH,3CH/
INLINE /32H,ADDRESS (INPUTQRTYPE)/

RETURN
Ceveennsonanennonness®™ ¥ HIRN ENABLE (@DH) *¥¥ ... 0erenooass
¢ LXI H,ADD(HORNQGENABLE) MOV A,M CMA ANI 1 MOV M,A
115 INLINE /21H,ADDRESS (HORN®ENARLE),?EH,2FH,2E6E,1,77H/
RETURN
Cavveennnencnncneness ™% MI/DA (BEH) *¥% 00 innnennnas

C GOT SAVE THE TIMEGMODE SELECTION TO RETURN TO WHEN DONE W/ MO-Da
129 IF {(TIMEGMODE .AND. @FE) .NE. £) LASTGTIMERMIDE = TIMEGMODE
MO@DISPLAYRCIR = 3
TIMEGMODE = @
IF ((CLOCKGTASK.GT.1).OR.THIS®IS@ESET) RETURA
CLOCK@TASX = 5
GO TO 143

Cocnevnnnsasvnonnoaa ¥ TIME/DA (QFH) **%, ., 0 i0iuinnn.
125 TIMEGMODE = 1

IF ((CLOCK@RTASK.3T.1).DR.THISRIS®SET) RETURN
CLOCK@TASK = 4
G0 TO 143
Coeonononnnnnenonness ™% ELAPSED (10H) *¥F% ., . 0ienreneean
130 TIMEGMODE = 2
G0 TO 142
Ceeeeeennnnsannaanssss¥ % TIMER SINGLE(L1IH) %% ., ..ueernnenens

135 B@TEMP = 4
GO TO 141

Covevnnnsanaosnaavans ™%  REPEAT TIMED (12H) *¥¥, ... ..i0iiuaensns
142 BERTEMP = 8

CAN’T ACCESS TIMER IF RUNNING AND ELAPSED TEST
1 IF ( RUNGSTOP .EQ. 2) GO TO 144
*% RUNNING
IF ( TESTRTYPE .LE. 2) RETURN
TESTGTYPE = BRTEMP
C OK TO SKITCH TESTETYPE :

C
14
C
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2962
@962
2968
2968
99€8
2976
997B
@87C

@g7C
287C
287C

297c
2984
po84
2384
pog4
2984

9993
2o91
99581
2991
2987
@9AZ
@9A3

2OA3
29A3
POA3
POAB
POAC

@OSAC
@SAC
POAC
@OAC
@9AC
#SAC
29AC
BOAC
B9AC
@9AC
9984
79C4
29C5
aeCs
#8C>5
29C5
298C5
2205
29CD
29CE

C REPEATED T) SINGLE AND VICE VERSA WHILE RUNNINGZ
144 TIMEGMODE = BRTEMP
C IF NO CLOCK TASK IN PROGRESS & NOT A SET -~ BE SURE TIMEGRDISPLAY
C IF FREE TO BE UPDATED AFTER TIMEGMODE SELECTION
142 IF (( CLOCKPTASK.GT,1) .OR.THIS@RIS®SET) RETURN
143 SAVEQTIMERDISPLAY = ,FALSE.
RETURM
ek seaeaoote e ol e deojeal e o oeatelooks ot e oo el e s e e ol e e et ool e st e oo e s ook e o e e el e

C MORE SWITCHES

[ 3o a2 o e e e o e e e e 4 e e o el e el ok e e e 30 3 e 0 e e 0 0 O 36 e e 3 9 0 e e ol R 00 o 3 0 R O e ok e o o oo e o

145 B@TEMP = DECODEDQRINPUT ~ 12H
co TO (146,15@,186,186,186,18€,18€,186,18€,18€,192,147,190,205,
& 217,215,215,147, 147,241,241 ,245,252, 255,267, 265,270,
& 275,28¢,147,147,285, 285,285 ,285,265,285, 305,325 ,31@,
5 312,322,323
& 329,322,332 ), BETEMP
147 RETURN
C vevevevesesanseas.s ¥¥% CLEAR FLAZS (STOP BLINKING LIGHTS) - C1 (12%F)
146 IF ( RUN@STOP.EQ.1) RETURN
BLINKGSIGNALPLISS = BLINKGFRAMEGLOSS = BLINK@PRBS@LOSS = ,FALSE,
RETUR N
C tvevvnoseonnneasaas ®5% ZER) ACCUMULATORS - C2 (14H)

C NOTE: PROGRAM JUMPS TO 132 TO PROCESS A& C2 wWHICH IS A SUBSET OF F.P.RESET

152 IF ( RUNRSTOP .EQ. 2) GO TO 182
RETURN
C eovoeveancsanvannanseeas¥¥% PARALLEL POLL MASK ***...................
C %%% E1 (15H) PARALLELEPILLEMASK = 1
§ #®%* 2 (16H) PARALLEL@PILLRMASK = 2
C *%% K3 (17H) P RALLELRPDLLGEMASK = 4
C *%*% ¥4 (18H) P RALLELRPILLRMASK = 8
C *%% K5 (19H) PARALLELEPILLEMASK = 14H
C *%% X6 (1AH) PARALLEL®POLLGMASK = 20H
C *%% F7 {1BH) PARALLELAPDLLAMASK = 40¢H
C %*%% K8 (1CH) PARALLELRPILLEMASK = 80H
186 I# { .NOT. BUSGREMJTERENABLE ) GO TO 32@
PARALLELRPOLLBMASK = BITGMASKS(DECODEDGINFUT-14H)
RETURN
C tevevecananannnnses % CONTROL MEASUREMENT TRANSMISSION ##2__ ...,
C *%% TRANSMIT NOTEING -~ XM1 (1DH) TX@MODE = 2
C *%% TPRANSMIT ALL{TIMED TEST)/ANY(ELAPSED TEST) TJTALS
C - XM2 (1FH) TX@MODE = 2
100 TXEMODE = DECODED3INPUT - 1DH
RETURN
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BOCE
€9CE
B9CE
2sDl
eont
29Dl
ROE4
p9x5
B9EDS

BSES
@9ES
@9E5s
@SED
ROFS
@OF6

@or6
ROF6
POF6
ROF6
BOFF
PAGD
GAGD
2LED
ZARR
RARS
BANGE
CAO6
PAO6
RAQE
2AlD
2Al4
gAl4
BALC
gaz1
Bazz
2AZ2
Baz2
EAZ5
@AZD
ga3e
BA3E
PA3D
BASE
ch4l
2A47
2A4C
2A4D
@A4D
2A4D
PADA
@A56
2A 5B
245C
BASC
BA3C
oAB4
BrES

C eeveenesansansess ¥ REMOTE CONTROL TIMED TEST =%x _ ...
¢ %¥% STOP TEST REMOTE —-- J1 (2@H)
235 50 T0 51

C *%% RUN TEST REMOTE{UNLESS ALREADY RUMNING) -— J2 (21H)
21e IF ((RUMESTOP.EQ.2).AND.(.NOT.RUNGONGTICK)) GO TO 52
RETURN
C teenversanses ¥%% CONTROL TIME SENT WITH MEASUREMENT TRANSMISSION *%%x_ .,

¢ *%% SEND NO TIME - XTit (22H) TXGTIME = 02

¢ *%¥ SEND REAL TIME - XT2 (23&; TXGTIME = 1
215 IF (.NOT.MACHINEGRFIRMAT) GO TO 3282
TXRTIME = DECODEDRINPUT - 22§
RETURN
Cuvevvoanas PRIND CONTROL.. v veunnas
¢ #*%% PRINT PARTIAL --XI1 (26H)
C *%% PRINT ALL --x1i2 (27H)
241 PRINTGCONTROL=28H-DECODEDRINPUT
RETURA
C tieeeanonesosnees ®¥% REJUEST FOR SINGLE TRANSMISSION

C *%%* REQUEST TIMES (28H) - Q3:
245 MESSAGEGNUMBER=5
RETURN
C *%% DELAY ON CARRIAGE RETURKN -- 23H
258 IF (.NOT.RS@232@THERE) GO TO 32@
RSEGDELAYRFLAS = .TRUE.
RETURN
C ~ NJ DELAY ON CARRIAGE RETURN —— 24d
255 IF (. NOT.RSE23Z2RTHERE) GO TO 3@¢
RSQADELAYQFLAS = .FALSE.
RETURN
¢ #*%% REQUEST ALL TOTAL vEASUREMENTS - Q2 (2CH)

265 CALL SAVEGTOTALRZLICKEWRINTERVALGRATE
IF(CRCOMMANDRP.NE.2) 6D T0 25851
QRCOMMAND@P=2

2€51 IF{CRCOMMAND@A.NE.2) RETURN
QRCOMMANDRA=Z
RETURN

266 CALL SAVEGTOTALRBLICKGWRINTERVALERATE
IF{OBCUMMANDRA.NE.2) RETURN
QRBCOMMANDGA=4
RETURN

CH*%% NEF Q COMMAND -34 REQEST SELECTED EKROR DISPLAY DATA
267 CALL SAVERTOTALRBLICKGWRINTERVALBRATE
IF{Q2COMMANDRA.NE.2) RETURN
QGCOMMANDBA=R

RETURMN

C *¥% REQUEST FLAGS - Q3 (2DH)

279 IF ( .NOT. R53232@THERE ) GO TO 329
MESSAGEGNUMBER = 6
RETUERN
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PAGA
AAGA
gABA
PAGA
QA2
RATT
BA7TS

C cosencnensseneess ¥¥¥ CONTROL LOCAL LOCKOUT FROM RS-232
¢ %% ALLON4 LOCAL CONTROL - Y1 (2EH)

275

IF (.NOT. RS@232RTHERE ) GO TO 38
RSGLOCALRLOCKOUT = ,FALSE.
RETURN

C *%¥ LOCKOUT LOCAL CONTROL - Y2 (2FH)

2A78 283 IF (. NOT. RSG232GTHERE )} 6O TO 32%
aa82z RSELOCALRLOCKOUT = ,TRUE.

@485 RETURN

2A86

2A8BE C ERROR MODES FROM REMOTE 32H~- 37H

@A86 285 ERROR@MODE=BIT2MASKS (DECODEDRINPUT-31H)
@A96 RETURN

2497 C*% MACEINE FORMAT

a7 ¢ MACHINEGFORMAT=TRUE --XF1 38H

Bag” C MACHINE@FORMAT=FALSE XF2 39H

2AS7? 335 MACHINEGFORMAT=,NJT,(38H-DECODEDGINPUT)
ZAAL RETUR M

@PAA2 C** HORNGENABLE

QAA2 C** HORNQGENABLE=1 XH1 3AH

@AAZ2 C¥% HORNGENARLE=2 XHZ2 3BH

BAAZ 319 HORNGENABLE=3BH-DECODEDRINPUT

GAAE RETURN

ZAAC C*¥ THRESHOLD SETTING

BAAC C THRESHOLD=1 @ THRESH TH1 3CH

ZAAC C THRESHOLD=2 -7 THRESH THZ 3DH

BAAC C THRESHOLD=4 -5 THRESH TH3 3EH

@AAC C THRESHOLD=8 -3 TERESH TH4 3FH

@AAC 32¢ THRESEOLD=BIT@®MASKS (DECODEDRGINPUT~33H)
ZABC RETURN

2ABD

PABD C BURST Q@COMMAND Q5 ~- 4ef

@AED 337 CALL SAVEQGTOTALRBLOCKEWRINTERVALRRATE
GACH IF(CRCOMMANDRA.EQ.Z) QRBCOMMANDEA=1
ZACD RETURN

PACE 322 CALL COMMANDQRERROR

€AD1 RETURN

¢4aD2

2aAD2 EKD

PROGRAM STORAGE: 1184

VARIARLE STORAGE: 22#3

SYMBJL TABLE

ga32
PACE
2ABD
CAAC
RAAZ
2AQ7
2ASSE
¢A7R
dABA
2A5C
PAZE

2651
3e2
339
322
312
325
285
287
275
27¢
286
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PA4D 267
#A14 255
PACE 259
QADD 245
2OF6 241
ROE5 215
por1 212
29CE 285
2osSz 147
29C5 193
POAC 186
BOA3 152
P99l 146
P962 144
894F 141
po68 142
RBCB 1022
B8CB 121
p822 €7
PS76 143
e7C8 51
B7D7 52
PS4A 1432
@942 135
Ro3A 130
@91F 125
P8EF 120
PEES 115
28D4 185
RBB7 162
#8A1 95
2889 99
p873 85
ZR5D 82
@847 75
2e33 70
281D €5
2815 62
282D 55
B7BB 5@
297C 145
2780 43
QA22 265
276F 445
@756 41
R767 44
@715 39
@74D 40
2773 42
p729 38
@79F 45
gerge 37
3D7R ZERJIRJFLAG
3D7C BRTEMP
3D7D TEISAISQ®SET

ZADZ2

QADD [ esewasacR oo deseo ok o e A i ek ek Al o 6 e e e sl ol o el o ol ok s A ek ekl
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2AD2 SUBROUTINE SYNTAXRERROR

PADZ2

PAD2 C ekl ke ol e ionale ool 9 sk st sl ol seeolt dooj st el 3k s s SR it e ol e SR R RO B
ZAD2 CALL RESET@SYNTAXGFLAGS

@ADS CALL COMMANDBERROR

Z2AD8 RETURN

PADS END

PROGRAM STORAGE: @287
VARIARLE STORAGE: €222
SYMBOL TABLE

2ADS



D. REMOTE INPUT ROUTINE
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FRIIIIIIIIRRRIIIRRIIRRIRYY RELEON {{{LOLOOLOL0000LLL0LLLLAL

QADO (e gosote s deojesie i siote st e s ok ek e e e ot e ol e e o ol e 3o e ok s deate ik o

gADO

<«

ZADO SURROUTINE RX3PARSE

ZADO

BADO ([ Fessseaiesiookaioaiak ook deole dk sieslone siesds 3ol Heak e e sk e e e ale sl o o e e e ke e el sle e e ol sl e o o N e e e e o
ZADO INTEGER*1 I,COMBO

PADS

ZADO C *¥* IF NE# CHARACTER IS NUMERIC BRANCH TO 6

BADO INLINE / 3AH, ADDRESS(RXCEAR) /

@ADC C IF RXCHAR >= 3AH, NOT NUMERIC

@ADC INLINE / @FEH, 3AH, @D2H, ADDRESS(1)/

ZAT1 C BUT IF >= 3AH & IF RXCHAR >= 32H, IT IS NUMERIC, GO TO €
PAE] INLINE / @FEH, 38H, @D2H, ADDRESS(6)/

pARS

PARE [ *%* COMMAS CAUSE A RESET OF ALPHA FLAGS

ZAES 1 INLINE / @FEH, °,°, @C2H, ADDRESS(2)/

OAER CALL RESET@SYNTAXQFLAGS

ZARE RETURN

PAEF

#ATF C ** ALPHA CHARACTERS

@AEF 2 IF%RX@NEED@ALPH&I.NE.Z) G0 TO 22

gAF? IF(ALPHAL .NE,“T77) 30 T) 22

ZAFF IF(RXCHAR.NE.”H") 30 TJ 22

@B2"7 S ALPHA1=@DAH

2BAC RETURN

gBAD 22 IF { RXGNEEDRALPHAL .NE.2) GOTO S

2815

¢B15 C ** LOOKING FOR SECOND ALPHA CHARACTER OF DOUBLE LETTER SEQUENCE, IE XM1
315 C IF VALID 2ND CHAR PUT CODE FOR SEQENCE IN ALPHA1
@B15 C IF NOT YALID GO TO 18

2B15 C LDA RXCHAR

gB15 C MVI C,DBH y 5BH + S@¥

#R15 C CPI ‘7" JI 32

¢B15 C INR C

2815 C CPI “M° JZI 32

#B15 ¢ INR C

@815 C CPI "L’ JZ 32

¢B15 C INR C

215 € ¢PI ‘F°J 32

@B15 C ING C

@B15 CPI “H” JNZ 1B

gR1S C 32 MOV a4,C STA ALPHA1

@B15 C *%% SET RXGNEED FLAZ TJ LOOK FOR NUMERIC CODE NEXT
@B15 C IRA & STA RXNEED

2215 INLINE / 3AH, ADDRESS(RXCHAR)/

@B18 INLINE / OEE, ZDBH, @FEH, “T°, @CAH, ADDRESS(32) /
ZB1F INLINE / 2CH, 2FEH, ‘M7, BCAF, ADDRESS(32) /
#B25 INLINE / ©CH, QFEH, “L°, @CaH, ADDRESS(32} /
OR2B INLINE / @CH, 2FEH, “F°, @CAHd, ADDRESS(32) /
¢B31 INLINE / @®CH, @FEH, “H", ¢C2F, ADDRESS(18) /
@B37 32 INLINE / 79H, 32H, ADDRESS{ALPHAl)/

7B3B INLINE / @AFH, 22H, ADDRESS{RXGANEEDRALPEAL1)}/
@33F PETURN

#B47

@B4G ([ Feseorsiscsmsi oo sk oo ok e ieiolok sok ol ol i alolok i skl e skl iolor Xl ek
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PB47
2B40
2B4sS
2B4B
@B4E
2855
PR5B
2B5R
@B5E
2869
PBE3
2264
¢B64
ZB64
2B64
2B64
2B6C
gB74
@B74
AB74
@B74
2B74
@B7E
2881
@B82
2382
2B85
#B8D
¢B8D
@z28D
ZB8D
¢BS5
¢B395
@BOA
2EBS9D
PBAS
@BAS
ZEAA
2BB2
2BRD
@BCA
2BCB
@BCB
PBCE

PRCB
@BE?
@REZ
PRES
ZBF1
@RF1
pcoe
6Ce6
geoe
2C28
2Coe

oces

£ *% START OF NEW COMMAND, REGARDLESS IF ONE ALREADY STARTED
5 ALPHA1 = RXCHAR

RXGNEEDEALPHAL = @
C %% CHECK IF FIRST LETTER OF TWJ LETTER SEQUENCE:

IF (RXCHAR.EQ. X") RXGNEEDRALPHA1l = 2

IF ( RXCHAR .NE. “N°) RETURN

¢ %% CLEAR THE DISPLAY IF BEGINNING AN ENTER{“N”) COMMAND

DECODEDWINPUT = B8AH
CALL BRANCHGONGINPUT
RETURN
c e 3% 34 4 355 26 2§ 3¢ e o afe 3 34 ok e afe e A e e e ok e gl Rk A e A A R e Ak R A AT AR e ok o Ae Ak e Ak
¢ *%*DIGITS -— READY TO BRANCH OM LETTER/DIGIT SEQUENCE
C *% GOT AN ERROR IF EXPECTING AN ALPHA CHARACTER
6 IF ( RXGNEEDRGALPHA1l .NE. 8) GO TO 18
9 IF (ALPHA1 .NE, “N”) 6O TO 11
c A6 34 3¢ 3 2 3¢ % 34 3 A A RS 4 3k e A A AR ARl A3 ae ok K¢ a0k e 3K % o ade e Xk A e e ok A0 e 3 3 ale e e e ok ek sl e et e sk e sk e ol
C vveovenesenecevnannanns N  COMMAND Ceesreentreen e et
C ADD SET BIT TO DIGIT
DECODEDRINPUT = (RXCHAR-3@H) .OR. 8@H
CALL BRANCHRONRINPUT
RETURN
11 CALL RESETRSYNTAXQ@FLAGS
IF {(ALPEA1 NE, “J") G2 TO 12
C s ne kol ok e ek i e e e ol ol 3l 4eole et o0 og k4 3 X S R R o 3 e e el i e sl e o e sl sl

Covievnnnsnsnsonenaes I3 6§ J& COMMANDS tevnenceeenenercninnsns
IF (RXCEAR.NE,’3°) 60 T0 103
C ** RUN STANDARD ELAPSED TEST

I=1
Go TO 1@5
183 IF (RXCHAR.MNE."47) GO TO 12
C *% RUN STANDARD TIMED TEST
I=3
185 DO 16 I=I, 7
DECODEDGINPUT = JEHEXQRSEQUENCE(I)
126 CALL BRANCHGONGINPUT
RETURN

skl o aeaie ol we okt e A eale A3 A0 e e e o o 0 e R oK e g e sl ol e e o e st e s sl el e e el e
C eeevenenesenceeae MAIN LOOK-UP TABLE .eceverernssernosccscoranns

12 IF (( RXCFAR .GT. “87).0R.(RXCHAR.EQ.Z)) GO TO 18

C *% RE SURE OPERATOR DIDN’T ENTER THE 5RH-5DH USED FOR 2 LETTER SEQ
IF ( ALPEAl .LT. @ )_GO T0 13
IF } ALPHAY ,3T. !7]” GO T0 18

C *% I1Dp ALPEA1 ORA &4 JY 13 CPI “Z° JNC 18

13 COMBO = ((ALPHA1.AND.7FH) * 8) + ( RXCHAR-31H)
¢ ** SEARCH THE COMMAAD TABLE TQO FIND ThE ALPHA/NUMERIC COMBINMNATICH
¢ L¥I H,COMMANDQRTABLE INX 4 MVI 38,54 LDA COMEO
C 14 CMP M JZ 20
c INX H DCR B JNZ 14
INLINE / 21H, ADDRESS(COMMAND@TABLE),23H/
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eCoA
@Car
gc13
acle
7c18
2C1B
@c1¢
gC1C
@C1C
Bcic
@c1¢
@ac1c
ecic
@c1C

@C1ce
@C1F
PC24
gcz29
2Cc2T
BC2D
aCc3e
BC33
2C34

PROGRAM

14

18

c
c
¢
C
¢

INLINE / 6, 64, 3AH, ADDRESS{COMBO) /
INLINE / @REH, BCAH, ADDRESS(28) /
INLIME / 23E, 5, BC2H, ADDRESS(14) /

CALL SYNTAXGERROR
RETURN

*% USE COUNTER NUMBER TO FIGURE THE HEX CODE NOW THAT FOUND TEE ASCII

IN TABLE

MVI A,65 SUB B
CPl 48 JZI 232
CPI 43 JNZ 21

¢ *%* THE LAST TWO COMMANDS HAVE HEX CODES <> TO THEIR INDEX (SET CLOCKS)

222
20

YAY

21

SUI 48 ADI BEH

INLINE / 3EE, 55, 3@H/

INLINE /@FEH, 48, JCAH, ADDRESS(228)/
INLINE /0FEh.4s. @C2H,ADDRESS(21)/
INLINE / @D6K,48,9C6H,8Fd/

INLINE / 32E, ADDRESS(DECODEDGINPUT)/
CALL BRANCHGEINGINPUT

FPETURN

END

STORAGE: @347

VARIARLE STORAGE: ge@z2

SYMBOL TABLE

gcar
@cze
gclc
acer
#BF1
ZBRBD
ZBAA
@BoD
#BCR
¢B82
@B&C
@c1s
2R3V
@B472
gB2D
FAEF
2B64
BAEG
3n7g
3D7A

©C34

21
229
20
14
13
126
1@5
122
12
11
2]
18
32

22



E. ONCE A SECOND ROUTINE
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@c34 ¢ Y}}}}}}}}}I}}}RIRIIIRIYY FIiE:  cOUNT.FTN {{{{{{{{{{{{{{{{{{{{

BCE4 [ fedededododeaaloonkokolok del ok deoldok dot sk deote ok et e st el e sl ek sl sl oot e ok stk oo

aC34 C 0O NE SECOND TICK ROUTINES

PC 34 ( ¥edksodssok ok s ke s sl sl el e g sl e e el s o et e e s sde s ol sleale e e e sesle el s e ok e e ek %k

@CT4 ek dod ool oot oot ot el ek ook sesi st e sl e e e o e e st st s ok o el s e kot e e

gC34 SUBROUTINE BUMPRCLOCK

2C34
GCB4 (ol ook o e e ol it ool s skttt e s ol e ol s el 3 ok el e el

§C34 C INCREMEMT BCD NUMBER IN CLOCK REG BY 1 SEC, MAINTAINING
9Cc34 C VALID TIME ENTRY USING MAXQCLOCKGDISPLAY
@c34 C NOTEs ONLY LSB OF I*2 (4) CLOCK ARE USED, M3E ARE ALVAYS ©.

2C34 INTEGER*1 HOUR

gC34

@C34 £ TRIS IS THE SAME ALGORITHM AS IN BUMP ELAPSED TIME
2c34 C MVI C,3

8034 C LXI H, CLOCK

@C34 € LXI D, MAXZ@CLOCX@DISPLAY

@C34 C LOOP:INX H INK H

@c34 C INX D INK D

2034 C LDAX D

£C34 C CMP M

9C34 C JNZ N2

BC34 C XRA A 7 1F MAX VALUE CHANGE 70 2
2Cc34 C M0V M, A

ec34 C MVI A,1 CMP C JNZ N2 jHOURS=£77?
aC34 C MYl A,5 STA CLOCK2TASK ;NzZ# DATE

2Cc34 C NO: MVI a,2 CMP C JNZ N1 FMINITES =077
ac34 € MVI A,FFH STA HOUR yHOUR ROLL-OVER
@c34 C Nl: DCR € JNZ LOOP JMP 275

@034 C NZ2: MVI A, €FH

o34 C ANA M

2Cc34 C CPI 9

gC34 C MOV A LM

8C34 C JNZ N4

£c34 C CPI 2F0H

#C34 C JC N3

¢C34 C ANI (AN

@C34 C N3: ADI 6

2C34 C N4: ADI 1

4C34 C MOV M,

PC34 HOUR = .FALSE.

aC39 INLINE / 2EH,3, 218, ADDP&SS(CLOCK)/

@¢C3E INLINE / 11F, ADDRESS(MAX@CLOCXWUDISPLAY) /
204l

@Cc4l1 271 INLINE / 23H, 23H, 13H, 135/

2045 INLINE /1AF, ©BEB, OC2H, ADDRESS(272)/

2C4A INLINE / @AFE, 77H/
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@cac

pc4c INLINE / 3EH, 1, @B9H, £C2H, ADDRESS(222)/

gcs52 INLINE / 3EH, 5, 32H, ADDRESS(CLOCEKGTASK)/

BCcs7

gCs? 222 INLINE /3EE, 2, 8B3H, #C2H, ADDRESS(223)/

#C5D INLINE / 3EE, 2FFH, 32f, ADDRESS(HOUR)/

gce2

gce2 223 INLINE / @DE, €C2H, ADDRESS{(271)/

9C66 GO TO 275

g2Cce9

@Cc69 272 INLINE / 3EH, 8FE, BA6H, @FEH, 9, 7EF, #C2H, ADDRESS{274) /
Pc2 INLINE / @FEF, @F34, @DAH, ADDRESS(273), &ECH, @FH /
gc79 273 INLINE / oCeH, 6/

@C7B 274 INLINE / @C8H, 1, 77E/

BC7E

@C7E C *% SEE IF HOUR ROLLOVER?? MAY NEED 70 LOG TIME

@C7E 275 1F¥ iRUN@STOP.EO.Z) RETURN

pCB4 IF (.NOT. HOUR) RETURN

PCRA IF (.NOT.LOGGMADERINGLASTGHOUR) MESSAGEGNUMBER=4
gcov LOGEMADEGINGLASTGHOUR=, FALSE.

gcac RETURN

gcgn END

PROGRANM STORAGE: @105
VARIABLE STORAGE: @go1l

SYMBOL TABLE
acTe 273
pC7B 274
gCTE 275
@Ccc2 223
gCs7 222
ZCe9 272
pc41 271
3D78 HOUR

2Can
BCOD [ eoskosisotesiost de e sl e sl el i ook sl o e e sl st o e e e sk o sl e o s o st e e e Ao o

¢CaD SUBROUTINE BUMPRELAPSEDGTIME
2C9D
PBCOD (ool g s s ool ot ol ol sk Seooleate o ks o e e e 0o e 6 0 Ol e 003 Al 3 s el A

@COD C INCREMEMT BCD NUMBER IN ELAPSED TIME BY 1 SEC, MAINTAINING
gcon ¢ VALID TIME ENTRY USING MAXQ@TIMEGDISPLAY

¢COD C NDTE: ONLY LSB OF I 2 }4~ ELAPSEDGTIME ARE USED, MSZ ARE ALWAYS 4.
@ced C INTEGER 1 I

@ceDp ¢ DO 26@ I=1,4

@Cced C 1F EELAPSED@TIME(I).EQ.MAX@TIME@DISPLAY(I)) Gd TO 26¢
gcep ¢ IF ((ELAPSED3TIME(I).AND. BFE) .EQ. &)

209D C 5 ELAPSEDRTIME(I) = ELAPSEDQRTIME(I) + 5

@con ¢ ELAPSEDETIME(I) = ELAPSEDGTIME(I) + 1

8coD C RETURN

gcen C ADJUST FOR TIME ARITHMETIC-— I.E. 59 SEC + 1 = 22 SE
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9CoD
gcoed

2coD
gcon
2C9D
gcen
9COD
#CoD
2coD
©CoD
2Cc9D
@ceD
2coD
2con
pCcoD
gcon
9COD
gecon
9COD
£C9D
2CoD
@ceDd
@coD

gcon
PCA2
2CA5
PCAS
@cAC
OCAE
#CB4
@CB5S
@CE5
OCRE
¢CCh
@acc3
Zce3
9CCa
pcc4

c262 ELAPSEDBTIME(I) = 2
c27e RETURN

C ASSEMBLY VERSION FOR SPEED, SAME LOGIC AS FORTRAN AFOVE
c MVI C,4

c LXI H, ELAPSED@TIME
C LXI D, MAX@TIME
C LOOP:INX H INX H

c INX D INX D
c LDAX D

c CMP M

C INZ N2

C XRA A 3 IF MAX VALUE CHANGE TD 2
c MOV M, A
c DCR C JNZ LOOP RET
C  N2: MVI A, @FH
c ANA M
c CPI 9
c MOV A
c INZ

C ADI 6

C N4: ADI 1

c MOV M, 4

C RET

M
N4

INLINE / 2EH,4, 21F, ADDRESS(ELAPSEDQRTIME)/
INLINE / 11H, ADDRESS(MAX@TIMEQRDISPLAY) /

271 INLINE / 23E, 23H, 13H, 13/
INLINE /1AF, ®BEH, @C2H, ADDRESS(272)/
INLINE / AFE, 77H, @DH, ©C2H, ADDRESS(271)/
RETURN

272 INLINE / 3EE, OFH, DAER, ZFEH, 3, 7EH, 2C2H, ALDRESS(274) /
INLINE / @8C6H, 6/

274 INLINE / @CeR, 1, 778/
RETURN

END

PROGRAM STORAGE: €239

VARIABLE STORAGE: @eee

SYMBOL TABLE

ecce
2CRB5
2CAD

pcc4

7CC4

274
272
271

[ oKkl e e el o A ok e el el st ok el K M ke o R SR SRl K g AR
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BCcC4
gcC4
0CC4

pCC4
ocC4
pcC4
2CC4
gCcC4

pcc4
gcc4

gCCa
oCcra
gcca

acca
2CC4

BCC4
pcc4
occ4
@CcC4
BCC4
2CC4
accC4
gCC4
BCcc4
gCC4
BCC4
8CC4
@gccs

gcc4
BCC4
eCC4
gcl4
pCC4
@cCa

zCC4
@cco
gcce
acCce
ecpn
eCD5
¢CDR
@CDB
#CDC
2Che
eCcw2
2Cr4
gCE7
@CET
2CEg

PAGE @€54

SUBROUTINE COUNT@DOWNGTIMER

C ek ne ok aie e el i e e e e se ol sk e sl ol sesiesfe e s s e e 3 ook ofe e e afe el ook e e ek

QOO0

leXe]

c
C
c22

€22
C

leNeoXeoNeoNoloNeoNeoleoNeoNeoNe Ne]

e NeoReoRwReRe)

221

223
224

@
2

LOOP:

L2:

L3:

TIME VALUE
{ I.E. 2 MINUTES, 2 SECONDS MINUS 1

EQUALS

1 MINUTE,

FORTRAN VERSION:

INTEGER*2 I

DO 220 I = 1,4
IF(TIMER(I).NE.2) GO TO 200
TIMER(I)=MAXRTIMEGDISPLAY(I)

IF({TIMER(I).AND.2FH).EQ.2)

59 SECONDS)

TIMER{I)=TIMER{I)-1

VI C,2
LXI H,

INX H
INX D
LDAX D
ORA A
INZ L2
MOV A,M
STAX D
DCR C

ANI OFF
LDAX D
JNZ 13
SUI 6
SUI 1
STAX D

INLINE
INLINE

INLINE
INLINE
INLINE

RETURN
INLINE
INLINE
INLINE

RETURN
END

MAXQTIME
LXI D, TIMER

NN NN

NN

INX E
INX D

ASSEMBLY VERSION TO SAVE SPACE

$IF BYTE=@, SET IT =

JNZ LI0P RETURN

yELSE, DCR ¥/ A DEC,

DECREMENT THE TIMER BY ONE SECOND, MAINTAINING VALID

RETURN FALSE UNLESS TIMER DECREMENTS TO ZERO

TIMER{I) = TIMER(I) - 6

MAX & GO DCR THE NEXT BYTE

ADJUST & ITS DOAE

?EH,4, ©21F, ADDRESS{MAXQTIMEGDISPLAY) /
11H, ADDRESS(TIMER) /

128, 13K,

23H, 23H /

1AH, 2B7H, @C2H, ADDRESS{223)/
7EH, 12H, 9DH, 2C2d, ADDRESS(221)/

GESH, 2FH, 1AH, 2C2E, ADDRESS(224) /

@DER, €/
gD&H, 1,

126 /
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PROGRAM STORAGE: 2035

VARIABLE STORAGE: ©¢e@¢

SYMROL TARBLE

gCE4 224

BCDC 223

@ccc 221

@CER C 38 5% s e sl e o e ofe e sk e s o s sk sie e sfesia i e v e el deoie B s ol age A el e el ool s v s s ot s e sl s e o i sl e sk ddesle sie ke
ACER SUBROUTIN BUMPRASCIIGTIMER

@CES

@ggg C*************************#*************#**#********#***##**#
@CES C FORTRAN ROUTINE REPLACED BY ASSEMBLY

@CER C INTEGER*1 I

@cE8 ¢ I1=1

@CES C18 ASCII@RTIMER{I)=ASCIIQRTIMEPR{I).OR.32H

@cE8 ¢ ASCIIQTIMER(I)=ASCIIRTIMER(I)+1

PCES ¢ IF (ASCIIQTIMER(I),NE.3AH) RETURA

@CE8 C ASCIIQTIMER(I)=32H

gcE8 ¢ I=1+1

@CES C 50 TO 1@

@CEE C RETURN

@cEs ¢ ASSEMBLY ROUTINE TO GO FASTER AND SAVE SPACE

gCER C LXI H,ADDRESS{ASCIIRTIMER) INX H MVI A,7

@CES C12 ©PUSHE PS¥ MOV A,M ORI 394 INR A MOV M,A CPI 3AH
2CE8 ¢ JNZ 2@ MVI M,32E INI H POP PSW DCR A JNZ 18
gCrs ¢ RET

@CEB C2¢ POP PSW  RET

BCES INLINE /21H ,ADDRESS(ASCIIQTIMER), 234,3EH,7/
PCEE 12 INLINE /@F5H,7EH,@F5H,3¢H,3CH,77H,@0FEL, 34K/

BCFE INLINE /@CZH,ADDHESS%ZZ%.36H.3@H.23H,@F1H.3Dﬂ/
@CFT INLINE /8C2H,ADDRESS(12),@CoH/

¢pe2 29 INLINE /@F1H/

D3 RETURM

DR 4 END

PROGHAM STORAGE: €€28

VARIARLE STORAGE: @@22

SYMBOL TABLE

gnpez
¢CEE

@D24

pDR4
2D74
enz4

2D24
eTE4
aDo4

20
12

C skt s s otk seolesiol e sk sl ol e o le e s oo s ol e s e el sk e skalese sl e el o e sk sieaiesle
SUBROUTINE UPDATERTIME

[ Aesssie e Aok e e o v e ot skl e sk e et Kok et o o e i ok e e o e o ol ok e e e e e s s

C THIS ROUTINZ USES THE TIMEGMOUE SELECTION TO PUT THE TIMEQRDISPLAY

C INTO THE COMMON FOR THE FROMT PANEL UPDATE DRIVER
C FIRST IF RUN=TRUE, THE ELASPED TIME IS INCREMENTED AND
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gpmd ¢ IF THIS IS A TIMED TEST THE TIMER IS DECREMENTED

aDP4 ¢ IF TIMER=Q OF A& SINGLE TIMED TEST RUN@STOP IS SET FALSE
2DR4 ¢ WHEILE IF TIMER=2 OF REPEATED SET A FLAG TO RESTART IN THE MAIN ONE
@D24 C S COND ROUTINE

¢ho4 INTEGER*1 ZERORFLAS

2D 4

Znp4 CALL BUMPRCLOCK

ZDav IF {(SAVEGTIME®GDISPLAY) RETURN

oDnec IF(RUNGSTOP.EQ.2) 30T0 33¢

D14 C IF RUNNING INCREMENT ELAPSED TIME AND DECREMENT TIMER IF TIMED TEST
#D14 CALL BUMPRELAPSEDGRTIME

D17 CALL BUMP@ASCIIRTIVER

gD14A CALL ADD@ACCUM(ONE, TOTALRSECONDS)

BD2D € 4voesnooossonesnsnsunsosnossnsatscannssssscsncesecssanenasoss
gD22 C BRANCH ON TIME@MODEL SELECTED

D29 332 IF (TIMEGMODE .NE. @) GO TO 334

gn31 C /% MONTHE-DAY

2031 ¢ TEMPORARY DISPLAY TIMES OUT W/ CTR

@D31 C W EN CTR=@ THEN RESTORE PREVIOUS MODE

2D31 IF (MO@DISPLATRCTR .NE. @) GO TO 331

#D3C TIME@MODE = LASTRTIMERMODE

2D3F LASTGTIME@MODE = 1

aD44 G0 TO 33@

gD47 331 MOGDISPLAY@CTR = MOGDISPLAYGCTR -1

gD4F RETURN

D50 334 IF { TIMEGMODE .NE. 1 ) GO TO 336

@n58 ¢ /% TIME OF DAY

D58 CALL MOVERTIMERTOGDIS(CLOCK)

2p61 RETURN

2D62 336 IF ( TIME@GMODE .NE. 2 ) GO TO 338

gn64 € /* ELAPSED

2D6A CALL MOVEQTIME@TORDIS}ELAPSEDRTIME™

gn73 RETURN

@D74 33g IF (TIME@MODE .GT. 8) RETURN

@D7R C /* TIMER

2D7B CALL MOVE@GTIMERTOGDIS{TIMER)

2DB4 RETURN

apas END

PROGRAM STORAGE: 2129

VARIARLE STORAGE: 2201

SYMBOL TABLE

@D74
gDEZ
2D47
Fpo5e
BD29
3n7?

gDes
gnes

gDes
#DE5
D85

338
336
331
334

337
ZEROQRFLAG

(e e e e e el e e s o eole e o e e e ol A 3 e 2 SRR R AR St o e e e e e e afe afe e e e 3 e e e e e e e s ek

SUBROUTINE UPDATERTEST

e s s st e e eale skie s ol e sk e i sl aje o eods i ik e sfeode sl o e e e s o o ol e e e o s e el el oot ot e ROSRAS RO R R A A AN R
f
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2Dpes5
2D8s5
2085
BD8&C
ep8C
oD8F
2DA4
BDAA
BDAA
PDAA
ADAF
¥DB2
@DBF
¢DCC
£DD4
eDD4
eDD4
2DDb9
DDA
2DDA
eDE2
2DE2
2oE3

C1I

C .
C1I

C
323

PROGRAM

INTEGER®1 ZERODRFLAG

IF(TEST@TYPE .LE. 2) RETURN

F A TIMED MEASUREMENT
CALL COUNTRDOWNRTIMER
CALL TIMERZERO?(TIMER,ZEROBFLAG)
IF (,NOT. ZEROQRFLA3) RETURK

F TIMER IS NOW = 2 THEN END OF THIS MEASUREMENT
RUNBSTOP=2
CALL SAVFRTOTALRBL)ICK@#RINTEZRVALERATE
IF(QRCOMMANDRA,.EQ.2) QRCOMMANDGRA=2
IF(QRCOMMANDRP ,EQ.2) QRCOMMANDGP=2
1F( TESTRTYPE .EQ. 8) &I TO 329

SINGLE TIMER MODE - TERMINATES

CLEAR TIME MODE FLAG FOR MEASUREMENT
TESTRTYPE = 2
RETURN

REPEAT TIME MODE - SET FLAG TQ RESET
RESETGTESTRONGTICK = RUNGONGTICK = .TRUE.

RETURN
END

STORAGE: 0£34

VARIABLE STORAGE: @gel

SYMBOL TABLE

@DDA

328

3D76 ZEROGFLAG

#DE3

@DE3
gDED
PDE3

2DE3
¢DE3
epT3
2DE3
@DE3
@DE3
gpxE3
@DE3
2rEC
#DF4
ZNFS
PERZ
gEZC
BEZF
gE12

[ aae

w3

PROGRAM

53R 0 3 O B AR S N A e A 3 X oo 3k ol 3K A6 56 8 e % 306 o RN S 0 e e o e e Be ko sk R s B

SURROUTINE SETGRESULT (RES)

i 3o e S e e e o ol o e sl e sjesle o o e sl s sl ek st e el St ke oo o e e sieste sl ot sl e sl e skl e AR
INTEGER¥1 RES{5)

ASSEMBLY USED TO SPEED UOP
LXI d,ADD(ETABLE) LDA ADD{ERRORGTYPE) MOV E,A MVI D,8
DAD D MOV C,M LXI H,ADD(TTABLE) LDA ADD(T:RESHOLD)
MOV E,A DAD D MOV A,M ADD C MOV E,A
LELD ADD(RES) DAD D SHLD ADD{(RES)
INLINE /214 ,ADDRESS(ETABLE),3AH,ADDRESS(ERRORQTYFE),5Fd,15H,¢/
INLINE /19H,4EH,21H,ADDRESS(TTABLE),3AK,ATDRESS(THRESEOLD)/
INLINE /5FH,19H,7EH,81H,5FH/
INLINE /2AK ,ADDRESS (RES),1SH,22E ,ADDRESS (RES)/

CALL MOVEQRACCUM(RES,RESYULT)

RETURN
END

STORAGR: @045
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VARIARLE STORAGE: e00g4

SYMROL TABLE
3D72 RES

BEL1Q [ escdeaiesiokdeoinesol dek s s sl kool el sor sesie e s s ko ok e s sk el desiensie e s e e el ko e

PELD SUBROUTINE TOTALGERRORS

0E18

PEL@G Moo o skobe de sk o deof o ot e oo e ok o e e shofe sk ook o s e s e o o 46 s o i e ook
2r19 RESULTGREADY=12H

2E15 CALL SETGRESULT(TOTALRBIPOLARRVIOLATIONSQT?)

8ELD RETURN

2E1E EnD

PROGRAM STORAGE: £014
VARIARLE STORAGE: 2000
SYMROL TABLE

PELE

@ELIE [ dedsiesearasdedonool s sensicde nesloaene ok sl s oo 5o de s sie s e e Moo e e 3o e s R R s s A A s e e e ek ek

GELE %3 e nene oo 3o Xl s o 3 4o 3080 Reak Xene e o 0 ok 2 ae o o o Aesie e i e e 0o o o ol e v ofe e e e e o

@E1T SURROUTINE CUMULATIVERRATE

PELE

PEAIE Sesiscsledodsrsie ek sdeole oo sl seste sieale aesie diesie e Ao 3¢ s she e sde e e sole sl sfesfesie desiende s siesioeog Sk b am Reol
ZF1E IF(.NOT.{{(RESETQRTES TRONGTICK) ,OR, (RUNRSTOP.EC.2)))
PEZ2A & GO TO 722

QEZF CALL MOVEQRACCUM(TOTALGBITS,RESULTEDENOM)

PE3C RESULTGREADY=6

2E41 CALL SET@RESULT(TOTALRBIPOLARQGVIQLATIOWSRT?)

@E4Q RETURN

¢E4p 728 CALL MOVEQRACCUM(TOTALQRTHIS@SECIACC ,RESULTRTENOM)

ZESE RESULTRREADY=5

gE5Db C ASSEMBLY VERSION TO SPEED UP AND SAVE SPACE

PESD C

ZESD C LXI H,ADD(THIS@SECQ@RP2VIJL) LXI D,ADD(BPCGSECRFLAGRT?)
gROD C LXI B,26 INX H LDA ADD(ERRORQTYPZ) RLC RLC RLC RLC RILC

PESD C12 RLC JC 2¢ DA™ B XCHG DAD B XCHG JMP 10
@ESD (23 LDA ADD(THRESHOLD)

#»ESD C RRC JC 3¢

QESD €32 ©RRC JC 44 INX D JMP 32

@ESD C4p LDAX D ANA A JNZ 58 LXI KE,ADD(ZEROS) INX F
gESD €52 LXI D,ADD(RESULT) INX D MVI C,5

ZESD Cez MOV aA,M STAX D INX D INX B DCR C JNZ &2
@E5D C RET

2ESD INLINE /21K ,ADDRESS (THIS@SECGBIPOLARGVIOLATIONS)/
PESZ INLINE /11H,ADDRESS(RPRSECCFLAGRT?),1,26,8,23H/
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2E67
BE6GF
GE?7?
BETA
2E81
PEBY
2EQ2
@E98
GEAC
BEAL
PEAL

12

22
3@
42
5@
62

PROGRAM

INLINE /3AH ,ADDRESS ( LRRORGTYPE),7,7,7,7,7/
INLINE /7,2DAE,ADDRESS{22),3,0E2H,9,0EBH/
INLINE /@C3H,ADDRESS(10)/
INLINE /3AH ,ADDRESS (THRESHOLD) ,8FH ,@DAH,ADDRESS{5%)/
INLINE /gFE ,@DAH,ADDRESS(4€),13H,@C3H,ADDRESS(3@)/
INLINE /1AH.2A7H.802d,ADDRESS(50),21R,ADDRESS(ZLROS) ,23H/
INLINE /11H,ADDRESS (RESULT),13E,0EE,5/
;%%I%E /7EH ,120,234,13H,0DH,2C2H ,ADDRESS(60)/
URN

END

STORAGE: @131

VARIABLE STORAGE: €000

SYMROL TABLE

AESE
2EB9
PEB1
PESZ2
OE7A
QEGF
AE4A

GEAL
ZEAL

PEA1
PEAL
CGEA1

EEAL
CEAG
¢EAE
BEAT

€0
40
3@
52
20
12

729

e sl o e 30 oo v i e aesbe ol e ok e sl el o o oot Ak R 3 e 49 3l ek 30 0 A e ol s e e e e o

SUBROUTINE ERRORQBSECONDS

[ sk seolk g A e ek e sl e e e e el s ol ol sl SRl o e e s e sl st ok sl ateslote el ke e R sk

PROGRAM

RESULTRREADY=12H

CALL SETGRESULT(BIPOLARGVIOLATIONQGSECSQRT?)
RETURM

END

STORAGE: 0¢14

VARIABLE STORAGE: 2082

SYMBOL TABLE

BEAT

CEAT s s dealegeoese o oo e st o ofe s e e s e o e o el e sy o e o o e e ook o ale e i oo e e e s e

@EAF
OEAF
GEAF
CEAF
2EED
¢ECZ
QECA
@ECB

SUBROUTINE PERCENTEERRIR@SECONDS

(0 He s se e desie s ol s e e st ool ok ek o ottt sl e oot o sl sl el el s e ek sl el s e K

CALL MOVERACCUM(TOTAL@SECONDS,RESULTEDENOM)
RESULTCREADY=-2

CALL SET@RESULT(BIPOLARQ@VIOLATIONGSECSOT?)
RETURN

EAND
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PROGRAM STORAGE: 0928
VARIABLE STORAGE: 2902

SYMBOL TABLE

GECB (  eumacaedkaeeds s o 3 N eom deof o e o Soalesk e sk e s e e o ok o v o e s e sioofe e sk alesli e ek d e e o AR e

2xEC3B SUBROUTINE DUMMYGALLRERRORSGDURINGRSIGNALRLOSS

@ECB

QECB C DUMMY BIT ERRORS WITH 4.7 MILLION AND FARITY ERRORS WITH 2368
2ECB C DURING SIGNAL LOSS AND RUNNING

@ECB C ALSO, SET ERROR SECONDS FLAGS

2ECB CALL MOVERACCUM(DUMMYRALLGBI TRERRORS ,THIS3SEC@BI TRERRORS)
AFDA CALL MOVEGACCUM(DUMMY@ALLGPARITYQRERRORS,THIS@SEC@PARITYRGERRORS)
BEEOS

AEEQ CALL ADDRACCUM(DUMMYGALLGRITRERRORS,TOTALGBITRERRORS)

PEFE CALL ADD@ACCUM(DUMMYRALL@PARITYGERRORS,TOTALBPARITYRGLRRORS)
araT BERQ@SECQRFLAG =

aren & PARGSECQ?FLAG = .TRUE.

grar CALL ADDRACCUM(T6RCONS@1,TOTAL@BITS)

OF1E CALL MOVEGACCUM(T6E3CONSEL,TUTALGTHISRSECRACC)

AF2D RETURN

CF2E END

PROGRAM STORAGE: Q€8S
VARIARLE STORAGE: 2902
SYMBOL TABLE

@F2E

FFZE c 6 352 e 30 340 % A 0ol % 4R 4 N3 AR 3¢ o0 RSk ko Ay AR 3lC 33l K 3R 3 3R FeNe e AR 3 HR e O AT K3 Ae 3 A 3 oo Ak vk ekl ok

@F2F SUBROUTINE UPDATERTHISCINTRACCUMS (OLD,NEW)

g¢F2E

@F2E C el o s o oo 3 2o o e e s 3 3 e el o e e e ke ik e ajeode s o ik e o st e s e e e shesde e et sk sl sl st e e sk e SR R e

2F2E INTEGER*1 OLD(5), NEW(5)

@F2E ¢ IF NEW IS BIGGE THAN OLD THEN OLD = NEW

@FR2E C ( ACCUMS ARE STORED W LSB FIRST, WANT TO COMPARE 4SB FIRST )
@F2E ¢ LXI B,6 LELD NE¥ DAD B XCH3  LELD OLD DAD R

@F2E C MAKE POINTERS TO MSB’S, REG C IS CTR

GF2E ¢ 123: DCRC RZ DCX H DCX D LDAX D CMPM JZ 164 RC

@F2E INLINE /21K, 6,8, 2AH,ADDRESS(NEW), @9,ZERH, 24F,ADDRESS(OLD)/
F32 INLINE / ¢35 /

gF34 129 INLINE / QDE, 2CSH, 1BH,2BH,1AH, 2BEE, @CAH, ADDRESS(1¢¢)/
@F43 INLINE / @D8H /

¢?F44 110 CALL MOVERACCUM(MEN,OLD)

2F53 RETURN

2F54 END

PROSRAM STORAGE: 2938
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VARIABLE STORAGE: 0906

SYMBOL TABLE

or44
PF3A
3DEC
3D6E

PF54

QF54
2F54
AF54

¢F54
@Fr54
@F54
2F54
2¥54
AF54
BF54
gF54
2r54
2F54
@¥54
?F54
2F54
¢F54

BF54
2F58
QF63
2F66
2Fs7
PFES
@FE&E
RFEF

110
109
NEW
oLD
(2% o st e e sl ook e s e e el st e el el i sl e el e e oo et b o 3 e e ek o e e ik oo o e e
SUBPOUTINE ACCUMRGEQRTHR?
() et ool ool o e e s e e e e s e et el e e e et i et sl el o i e st i i e e S e X o
C THIS ROUTIME WRITTEK TO FIT THE CALL IN “UPDATERERRORGSECOADS™.
C IT WAS DONE THIS WAY TO SAVE SFACE AND TIME. THE ROUTINE MUST
C BE ENTERED WITH THE PCINER TO THE MOST SIG. BYTE OF THE THRESHOJLD
¢ IN BSC AND THE POINTER TO THE MOST SIG. BYTE OF THE ACCUMULATOR IN
¢ HSL., TEE FLAG TO INDICATE THE DECISICN IS RETURNED IN THE A REG.
C FFH-->= THAN THRESHOLD 23——< TEAN THRESHOLD
C
C MVYI E,5 MVI D,2FFH
€12 LDAX B CMP M JC 13 JNZ 12 DCX E DCX B DCR E
c . JNZ 10
C RET
ci2 MVI D,@
i3 DCK B
C DCR E JNZ 13 RET
INLINE /1EH,5,186H,2FFd/
e INLINE /2AH ,2BEH,#DAK,ADDRESS(13),2C2H,ADDRESS(12),2BH,?2RH,1DH/
INLINE /@C2H,ADDRESS(12)/
RETURN
12 INLINE /18K,2/
13 INLINE /¢BY,1DH,ZC2H,ADDRESS(13)/
RETURN
END

PROGRAM STORAGE: 0g27

VARIABLE STORAGE: @@@2

SYMFOL TAZLE

PFB7
2reg9
2rs8

ZF6F
CFEF

PEEY
@FEF
@F6¥

@FE¥
@F8F
@FET

(et e e s ol e el e o e e ekl oot e oo e e oo el e o e ol e e e sl 2 e s ol ek sl ks s ook sl
SUBROUTING UPDATERERRORGSECONDS

() e e st e e e el s e fe o e ol ol st ol oot ol s o e o s s e sk sl sk sfe el e s s el sk e e KR e SR e o

TEIS ROUTINE WAS REWRITIEN TO SAVE SPACE. IT UPDATES ALL THEE BRROR

C
C SECONDS _ACCUMULATORS BY FIRST CHECKING THE THRESHKOLDS AND THEN ZASED
C ON THE SECOND FLAGS IT INCREMENTS THE ERROR SECOADS ACCUMS.
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PrEF
@FEF
@F6F

C12

er6r C

gF6F
OFEF

@FEF
pF72
PF?7
ar7C
hara]
grav
grse
Zgrac
RF8C
@F8F
@F8F
@F8F
gF8F

gF8F
Ar9Ee
eFrAl
2FAB
@FA6
P@FAE

OFA6
AFAE
@FA6
@Fa6
eFra6
ZFAE
@FA6E
PFAE
AFA6
CFAE
OFA6

PFAE
PFAD
2FAE
gFR1
AFBS
@FPE
PFCR
2¥D2
eFrDl
@FD5
e¥DE
GFLF
CFEF
@FE2

C15
clé6

1

15
16

QAOQ

17
18

39
31

PROGRAM

LXI H,ADD(RIPOLARRVIDLATIONS) LXI D,ADD(BP@SECGFLAGGT?)

MVI 4,3

PUSH PSA PUSH D 1XI B,ADD(ZEROS) LDA ADD(TOTALGTHISGSECOND)
CPI 45 JNZ 15 LXI B,ADD{T3@CONS@1)

MVI 4,3

PUSH PSW PUSH H PUSH D

INLINE /21H,ADDRESS (BIPOLARGVIQLATIONS)/

INLINE /11K ,ADDRESS (RP@SECGFLAGGT?),3EK,3/

INLINE /0F5H,8D5H,1,ADDRESS(ZEROS)/

INLINE /3AH,ADDRESS (TOTALGTIISESHCOND)/

INLINE /@FEE,45,8C2H,ADDRESS(15),1,ADDRESS(T3aCONSEL)/
INLINE /3EH,3/

INLINE /¢F5H,2E5H,2D5H/

CALL ACCUMRGERTHR?

MOV A,D POP D POPH STAX D INX D POF PS/¥ DCR A
JNZ 16 POP D LXI B,26 DAD B XCHEG DAD B XCHG
POP PSW DCR A JNZ 132

INLINE /7AH,8D1H,0E1XH,12H,134,9F14,3DH/
INLINE /@C2H,ADDRESS(16),2D1H,1,26,2,9,2EBH,9,BEBH/
INLINE /@F18,3DH,0C2H,ADDRESS(12)/

NOW FIMISHED WITH SETTING THRESHOLD FLAGS - MUST GO ON TO UPTATE
ERROR SECONDS REGISTER INCLUDING THRESnOLD 2 .

LXI H,ADD(BIPOLAR2VIOLATION@SECS@T?)

LXI D,ADD(BP SECRFLAGR7) MVI 4,3

PUSE PS4 MVI 4,4

PUSH PSW LDAX D ANA A CNZ 32 INX D

LXI B,5 DAD B POP PS4 DCR 4

JNZ 18 LXI B,22 DAD B XCHG LXI B,22 DaD B XCHG
POP PSW DCR A JNZ 17 RET

pUsH H STC MVI C,5
INX H MVI 4,0 ADC M MOV M,A
DCrR C JNZ 31 POP H RET

INLINE /21H ,ADDRESS (BIPOLARGVIOLATION@SECSERT?)/
INLINE /11H,ADDRESS (EPGSECRFLAG@T?),3EE,3/
INLINE /@F5K,3EH,4/

INLINE /@F3H,1AH,2A7H,2C4H,ADDRESS(30@),13K/
INLINE /1,5,2,9,8F1H,3DF/

INLINE /8C2H,ADDRESS(28),1,28,0,9,d0E8H,1,22,8,9,¢EBH/
INLINE /@F1H,3DH,@C2E,ADDRESS(17)/

RETURN

INLINE /@E5KH,37H,BEH,5/

INLINE /2 H,3EH,2,REH,7?7H,@DH ,8C2H,ADDRESS(31)/
INLINE /@E1IH/

RETURN

END

STORAGE: 2113
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VARIABLE STORAGE: 2€22
SYMBOL TABLE

gFD5 31

ZFD1 3@

2FB1 18

@FAE 17

9FE9 16

gFB7 15

oF77 18

PFER

@FE2 C***************************************************************
ZFED SUBROUTINE UPDATE@TOTALRERRORS(DUM1,DUM2)

@FE2

eFER C**************#**#*******# ek o o e 3 e R e 3 2k o A e 3 e afe ol e ke e e o R s o e e ke s sk sl ok
gFED INTEGER*1 DUM1(5),DUM2(5)

@FE7

@FE? ¢  ROUTINE TO SPEED UP LOADING THE THRESHOLD TOT4AL ERROR ACCUMS.
¢FE? C  LXI H,ADD(TOTALGBIPOLARRVIOLATIONS@T?)

@FE2 C LXI D,ADD(THIS@SECGBIPILARQVIDLATIONS)

¢FE2 C LXI B,ADD(BPRSECRFLAGGT?) MVI A,3

@FE? €3 PUSH PS4 PUSH H PUSH B FUSH D XCHG SHLD ADD(DUM1)
@FEF C  XCHG MVI 4,3

@FEZ C5 PUSH PS# SHELD ADD(DUM2) PUSH D PUSH H PUSH B

@FEZ2 C LDAL B AMNA A JZ 19

PFED INLINE /21H,ADDRESS (TOTALRZIPOLARRVIOLATIONSET?)/
¢FE3 INLINE /11H,ADDRESS (THIS@ESECEBIPOLARGVIOLATIONS)/
oFEE INLINE /1,ADDRESS(BPRSECEFLAGGRT?) ,3EH,3/

BFE®P 3 INLINE /@F5H,?E5H,2C5H,2D5H,2EBH,22H,ADDRESS (DUML )/
ZFF3 INLINE /2EBH,3EH,3/

@FF6 5 INLINE /QF5H,22H,ADDRESS(DUM2),2D54,8EoH,8C5K/

PFFD IMNLINE /ZAH,@A7E,@C0AK,ADDRESS(18)/

1802

1062 CALL ADDRACCUM{DUM1,DUM2)

1211

1911 C1@ POP B INX B POP H LXI D,5 DADD POP D

1811 ¢C POP PSW DCR A JNZ 5 POP D LXI H,26 DAD D

111 ¢C XCEs POP B 1LXI H,26 DAD » MOV B,H MOV C,L POP H

1211 ¢ PUSE B LXI B,42 DAD B POP B POP PS¥ DCR & JNZ & RET

1g11 1@ INLINE /@C1H,3,@E1H,11K,5,2,19H,2D1H/

1219 INLINE /@F1H,3DH,0C2H,ADDRESS(5),9D1H,215L,26,@,18H/
1723 INLINE /2EBE,@C1F,21H,26,0,5,44H,4DH,EE1H/

182c INLINE /@C5H,1,42,2,9,8C1H,6F1H,3Dd,0C2H,ADDRESS(3)/
1¢37 RETURN

1238

1238 END

PROGRAM STORAGE: 2288
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VARIABLE STORAGE: @¢@8

SYMROL TABLE
1911 1@

#FF6 5

BFEB 3

2D64 DUM2
3peg DUM1

1238 (el dolol e i e sl se e diesic e sl s e e e e e e e e e e e 3e s ok o sleale e ek e ol e desfe e ste e e s el sl

1g38 SUBROUTINE ELAPSEDRTESTRDATARTORPERIPH
1238
1@3R ([ Henedksaisdion ek sealcl S afesie ool e o s e e el s e X s oo ol e ok e e e oo s e el e s o e ek e e s ek

1828 ¢ /* DETERMINE IF ERRORS SHOULD BE LOG3ED, 1 IF NEW ERROR(S) OCCURED

18328 ¢ 2 IF OLD ERROR(S) NOT YET LOGGED

1928 ¢ 3 IF 15 MINUTE INTERVAL ON LOGGING IS IN EFFECT
1838 C 4 { NO LOG3ING DURING SIGZNAL OR FRAME LOSS )
1238 ¢ 5 COUNT A CONSECUTIVE ERROR IF A NEW EKROR

1938 C /* UPDATE TEE MAXIMUM ERRORS IN A SECOND DURING LOG INTERVAL

1238 C /% BLOCK TEE LOG DURING LOSSES, ALSQO DON'T COUNT &5 LOG

1228 737 IF (FRBESGLOSS.AND,.FRAMEGLOSS) GO TO 999
1243

1042 C MASK QUT BIT ERRORS IF LIVE TRAFFIC:

1243 CALL ADJUSTGNENIERRORCGMASK

1846

124€ C BUMP NUMBER SEQUENTIAL LOGS IF NE4 ERRORS

1246 C ERRORS TO PRIANT = NEW ERRORS .OR. ERRORS TO PRINT
1246 C ERRORS TO AUTO = NEWN ERRORS .JR. ERRORS TO AUTO
1846 C NEW ERRORS = FRRORS T0O AUTO .OR. ERRORS TO PRINT

1846 C LXI D, NE¥@ERRJR@MASK

12846 C LDAX D

184€ C ORA A Jz 191

1646 C LXI H ,NUMBERGSEQUENTIALGLOSS

104€ C INR M

1946 C 121 LXI H, UNLOGGED@ERRORSGTOGPRINT

1946 C ORA M

1246 ¢ MoV M,A MOV B,A

194€ C LX1I H, UNLOGGEDQ@ERRORSETO®AUTO

1046 ¢ LDAX D

104€ C ORA M

1246 C MOV M, A

1046 C ORA B

1246 ¢ STAX D

194€ C JZ 992

1246 INLINE / 11H, ADDRESS(NEWCERRORGMASK)/
1245 INLINE / 1AH, 2B7H, €CAF, ADDRESS(1£1) /
124F

104F INLINE / 21H, ADDRESS(NUMPERUSEQUENTIALGLOGS), 54H/
1252

1852 1¢1 INLINE / 21H, ADDRESS(UNLOGGED@ERRURSQGTOGPRINT)/
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1255 INLINE / ©@BSH, 77H, 47H /

1258

1958 INLINE / 21H, ADDRESS{UNLOGGED@ERRORSGTORAUTI)/
125R INLIME / 1AK, 2B6H, 77H /

1@5E INLINE / @B¢H, 12H, @CAH, ADDRESS(99¢) /

1063

1263 IF(COUNTE @15@MIN.EQ.E) GO TO 852

1@6F COUNTER@15@MIN=COUNTERQ@15@MI N-1

1@79 IF(COUNTE Q15QMIN.NE.®?) RETURN

1983 9032 IF(QRCOMMANDIA.EQ.2) QRCOMMANDRA=2

1090 IF(QRCOMMANDRP . EQ.2) Q@COMMAND@P=2

129D CALL SAVEQGTOTALBBL)CKGW@CUMULATIVERRATEGA

12A7 CALL SAVE@TOTALGRLICKQRWRCUMULATIVERRATEGP

1043 GO TO 998

1046

10A6 8532 IF((HORN.EQ.2 ).AND. (PRINT@CONTROL.EQ.2)) RETURN
12BB C /* TRY TO LOG

18BR 799 CALL SAVEQRTOTAL®RBLICKGWGINTERVALGRATE

12BE &8¢1 IF (NUMBERESEQUENTIAL@GLOGS.LT.42) RETURN

16C4 C /% HAVE HAD 4@ CONSECUTIVE ERROR SECONDS, THEREFORE SET 15 MIN CTR
1aC2 998 COUNTERQ®15@MIN=300Q

18CA 999 NUMBERGSEQUENTIALQRLOGS = ¢
19CF RETURN
1eD? END

PROGRAM STORAGE: 9152
VARIABLE STORAGE: 2000

SYMBOL TABLE
12BE 821
12BB 793
12C4 9298
1983 902
1246 £52
1g52 181
12CA 998
1e38 737

1202
T@EDE skl skl s e ol s s s e b e e s el s e e e e ek e ot el e s o e ik e e e ke el el ek o

1202 SURROUTINE SET3HORN

18D2
12DF ekt sl steol s s oo siesfe e ol ook st e e e it e e e sl s e sl e st ofe et o sl el e e BN R e Resle ek

1gpa C THIS ASSEMBLY ROUTIANE SwTS THE KORN., THIS ROUTINE DOES NOT
1203 C TAKE INTO ACCOUNT THE HOPN ENABLE .

igne C XRA A STA APDPRESS(HORN) LXI H,ADD{BPUSECGFLAGRT?)
1302 C LXI D,26 LDA ADD(THRESHOLD) RRC JNC 12 ORI gsid
1@Dp2 Cig¢ RRC Jc 12 INX H JMP 10

1@p2 C1z2 M0V C,M DAD D MIV A, ORA C 0OV C,A DAD D
lepe C MOV A,M ORA C RZ MVI A,1 STA ADD(HORN) RET

1202 INLINE /@AFH,32K,ADDRRSS(HORN) ,21H,ADDRESS(BPRSECOFLAGT?)/
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1817
10E@
10%8
1¢EE

10FE
10F7

INLINE /11H,26,0,3RH,ADDRESS(THRESEOLD),2FKE,@F€H,08E/
10 INLINE /@FH,2DAH,ADDRESS(12),23H,0C3H,ADDRESS(10)/
iz INLINE /4FH,19H,7EK,@B1H,4FH,19H/
INLINE /7ER,2B1H,3(8H,3EH,1,32H,ADDRESS (HORN)/
%ETURN
ND

PROGRAM STORAGE: 0239

VARIABLE STORAGE: 02092

SYMBOL TABLE

18F8
19%E2

18F7

19F7
10F7
19F7

10F7
1¢F7
16F7
12F7
12F7
1g¥7
18F7
1gF7

12F7
12F7
19F7
12FA
1GFA
1ZFA
10FA
12FF
1102
1104
1104
1111

1111
1111
1114
1114
1117
1126
1129
112E
1132
1137
1137
1134

12
10

0 ele sk e e e deoie ok ste e e s okabe ol e sl ol ok Sl el ik 36 e 3 o deaie sl ol s e el e e o sleae e ek sbe sk Aok ek sk e

SUBROUTINE ONCERPERRSEC

(B see B sk ARk A AR R0 R R R 30 R0 xR He N A0 0 e R ke A R AR A R R e e e e e e e e e e

C THINGS THAT GET DONE ON & ONE SECOND TICK:

c 1. KEEP TIME IF RUNNING &

c EITHER SET A CLOCK TASK OR UPDATE THE TIMEGDISPLAY

C DIRECTLY WITH TIMER OR ELAPSED TIME

C 2. IF RUNNING UPDATE ERROR SECOND ACCUMS

c 3. PULL ERROR SECONDS, TOTAL ERRORS OR CUMULATIVE RATE ACCUMS
c FOR CONVERSION IN THE MAIN LINE OF THE PEOGRAM

c 4, START A NEW TEST IF RUMNRONUTICK IS SET

O T T T T

C KEEP THE TIME
CALL UPDATEQTIME
TRANSFER THE SECOND TOTAL BIT COUNT
LXI H,ADD{TOTAL@THIS@ESEC@ACC), INX H, LDA ADD(TOTALGTHISQ@SECOND)
MOV M, A4 '
INLINE /21H,ADDRESS (TOTAL@THIS@SECQACC),23H/
INLINE /3AH ,ADDRESS (TOTAL@THISGSECOND),77R/
740 IF ( RUNRSTOP .EQ. 2) GO TD 741

o NeNe]

IF ( SIGNALRLOSS) CALL DUMMYQALLGERRORSGDURINGBSIGNALRLOSS

C /¥ UPDATE THE RERROR SECOND COUNTERS
7421 CALL CHECKGMILQINT

CALL UPDATEGERRORQSECOMDS

CALL UPDATEQTOTALRERRORS(ZEROS,TUTALGEIPOLARGVIOLATIONS)
CALL SETQHORN

BERGSECQRFLAG=¢

PARGSECQFLAG=2

BPRSECQRFLAG=0

CALL CHECKGMILEINT
CALL UPDATEQTEST
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113D
1145
1145
1145
114D
114D
1155
1155
1155
1164
1164
1173
1173
1181
1181
118F
118F
1185
119D
119D
1183
1143
112E
11AF
11LE
11AE
114F
11AE
11AF
11AF
112E
11AF
118%
11AF
11LE
11AE
11AF
1124
11BF
11c@
11C8
1105
11F1

11EA

11FA
11F2
1172
11F2
1172

11F2
11wz
11F7¢
1222
1203
12¢B
1213

>ReEe>ReNeNeRoNeoReoNo Ry Ne Nal
o

¢ ON
c

c
¢

c

7435

IF(RUN@STOP.EQ.2) 30 TJ 7403

IF {UNLOGGEDR@ERRORS@TURPRINT.EQ.D)

& CALL CLEARRTHISQINT@ACCUMS@PRT
IF (UNLOGGEDIERRORSQ@TORAUTO.EQ.H)
& CALL CLEARQTHIS@EINTRACCUMS@AUTO

CALL UPDATEQRTHISQRINTRACCUMS

& {THISGINTRPARITYRERRORSQGA,THISQ@SECGPARITY@RERRORS)
CALL UPDATEQRTHISGINTEACCUMS

& (THIS@INTRPARITYGERRORSQGP,PTHIS@SECRPARITYRERRORS)
CALL UPDATEQRTHISRINTEACCUMS

& {THIS@INTRRITEERRORSRA, THISRSECGBITRERRORS)
CALL UPDATEQRTEISQINTQEACCUMS

& (THISEINTRBITRERRORS@P,THISEGSECEGBIT@ERRORS )
CALL UPDATERTHISRINTRACCUMS

& {THISEINTEBIPOLARRVIOLATIONSGA,

& THISESECGBIPOLARRGVIOLATIONS)
CALL UPDATEGTHISQRINTRACCUMS

& (THISGINTRBIPOLARRVIOLATIONSGP,

& THISESECRBIPOLARRVIOLATIONS)

CALL CHECKXGMILRINT

ASSEMBLY VERSION TO SET THE INTERVAL FLAGS FOR THE
THERESHOLDS. EACH ERROR TYPE HAS ONE BYTE #ITH BITS
SET TO INDICATE WHICH THRESHOLD HAS BEEN BROKEN IN TEE
LAST PRINT INTERVAL,
LXI D,ADD(BPESECGFLAGET?) LXI H,ADD(BPRINTEP)
MVI 4,3
PUSH PS¥  PUSH D
PUSH H MOV B,M INK H MOV C,M MVI L,8 MVI &,3
PUSH PSV LDAX D ANA L ORA B MOV B,A LDAX D ANA L
ORA C ™MOV G,& MOV &,L RRC MOV L,A INX D POP PSW
DCR A JNZ 12 POP H MVI A,1 ORA B MOV M,A MVI 4,1
ORA € INX H MOV M,pA DCX # POP D LXI B,26 D&D B  XCHG
DAD B XCHG ©POP PSi DCR A JNZ 5  RET
INLINE /1 K ,ADDRESS (BPRSECQFLAGQT?),21H,ADDRESS ( BPQRIKT@P)/
INLINE /2EH,3/
IKLINE /8FSE,2D5F,2E5E, 46F,23H,4EH,2EH,8,3EH,3/
INLINE /8FS5H,1AH,0A5H,3508,47H,1AH,8A5K,081H,4FH, 7DE, OFE/
INLINE /6FH,13H,8F1H,3DH,?C2H,ADDRESS (16),8E1H,3EH,1/
INLINE /232H,77K,3Ed,1,8P1d,234,77H,23H,8D14,1,26,¢/
INLINE /9,8EBH,S,PEBE,@F1H,3DH,#C2H,ADDRESS (5)/

IF ( TESTRTYPE.EQ.2) GD TO 7425
TIMED TEST AT LEAST 1 HOUR LONG, OUTPUT INTERMEDIATE LOGS
IF ((TIMERRSTARTRTIME(4).0R.TIMER@ESTARTETIME(3)).EQ.2) GO TO 741
LXI H,TIMERGSTARTRTIME LXI 3,6 DAD B
MOV A,M IKX K INY{ F ORA M —= ONLY LSB OF TIME REG ARE SIGNIFICAN

J2 741

IMNLINE/ 21H,ADDRESS (TIMER@GSTARTETIME}, 1,6,2,5 /
INLINE/ 7EH, 23KH,23H,0B6H, OCAH, ADDRESS(741) /
CALL CHRCXGMILRINT

IF(SFLAG.EQ.2) GO TO 74¢¢

SFLAG=SFLAZ -1

IF{SFLAG.EQ.2) GO TO 741¢
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121B 74326 CALL ELAPSEDRTESTEDATARTOGPERIPH

121E

121F € titieeeeovantuanoansaccoasancsaanessesssnssasnsnsastsasssnsonnsns

121E C /* SELECT OM TEE TIME DEPENDENT ERROR MODE OPERATOR HAS SELECTED, IF ANY
121E C PUT THE ACCUMULATOR CONTENTS IN RESULT TO BE CONVERTED

121F € vuiuuveeeenneannousonessassosasnassasosasseensassoanssossssasss

121E 741 IF¥ ( RUNRONRTICK ) MESSAGEGNUMBER = 3

1224 C /¥ AVOID OUTPUTTING MESSAGE IF REPEATING A TIMED TEST
1224 7423 CALL CHECKGMILBINT )

12271 I¥ (ERRORRMODE.EQ,.32) CALL PLRCENTRERROPRSECONDS
1235 IF (ERROR@MODE.EQ.l% CALL ERRORGSECONDS

123D IF (ERROR@MODE.EQ.2) CALL TOTALQEXRORS

1245 IF (SRRORGMODE.EQ.4) CALL CUMULATIVEQRRATE
1240 741¢ CALL ZEROGACCUM(THIS@ESECRPARITYQRERRORS)

1256 CALL ZEROGACCUM(THISQRSECGBIPUOLARGVIOLATIONS)
125F CALL ZERORACCUM(THIS@ESECGBITGERRORS)

1268 NEJGEPRORGMAS K=2

126D TOTALRTHISESECOND=2

1272 EORN=HORN.AND .HORNRENARLE

1274 UPDATERFRONTARPANEL = ,TRUE.

1278 IF (.NO™, RUNRONQTICK) RETURN

1284

1284 £ iiuevnsuttossaceantcensssasssnssasontosssstasonesastosssnsanss
1284 C /* START A NE4 TEST

1284 RUNQGONRTICK = ,FALSE.

1286€ RUNGSTOP = 1

1289 FURSTALETTER=ERRORZDESIGNATOR(ERRORQTYPE)
1296 C INITIALIZE FLAGS TO TELL IF LOSS OF FRAME DURING RUNNING SEOULD>BLINX
1296 PERBSQIRTAINED = _NJT. PRBSQLOSS

1zen FRAMEQOBTAINED = .NOT. FRAME@LOSS

12A4 COUNTERQ1GBMIN =

1224 & NIMBERQ@SEQUENTIALRLOGS =

12A4 5 UNLOGGFDRERRORSQTORAUTO =

1284 & UNLOGGEDRERRORS@TORPRINT =

1244 £ LOSSQAREPORTRCTR =

1244 & BERQ@SYNC@CTR=

1244 & PARCSTNCQRCTR=

1224 & BPERSYNCRCTR=

12A4 & SFLAG=2

12¢5

12¢5 C START A TEST WITH TIMERMIDE REFLECTING TEEL TESTRTYPE
1285 TIME@GMODE = TESTQRTYPE

12CP

12CPR IF (.NOT,RESETQRTESTGINRTICK) RETURN

12D1

12D1 C /* SET TIMER FOR A NEN¥ TEST

12D1 CALL PUTGTIME(TIMERGSTARTRTIME,TIMER)

12DF CALL ZZRORTIMERKEG(ELAPSED@TIME)

12E€ CALL ZEROGINTERNALRACCUMS

12%P RESETQRTESTRORBTICK = ,FALSE.

12F¢

12F¢ RETURN

12F1 END

PROGRAM STORAGE: g586



F. MILLION-BIT ROUTINE
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VARIABLE STORAGE: 00062

SYMBOL TABLE

124D
1218
1203
11C@
11B6
1224
1111
121F
1192

12F1
12F1

12F1
12F1
12F1

12Kl
12F1
12F1
12F1

1271
12F1
12F1
12F1
1271
12F1

12¥F1
12F1
12F1
12F1
12F1
12F1
12%¢
12F9
12F¢
1313
1319

1319
131F
132F
13386
1345
1345
1345
1344
1352
1353

7412
7406
7425
19

5
7499
7471
741
743

0 303l e ale e slone e e gt e ek ofe e ool sl e e el o sleale o e sk o s ofeale o sl o el e e ok e ksl s e s e ek

c ONE MILLIOJDN BITS ROUTINES :

(0 3k e He skl s oot e et s et el oo ek s el et e e skl ot et e sl el ok
(et s et s e e oo o s ek s A e oot e oo ol s ok s s ek s o sl sl e el sk

SUBROUTIAE UPDATE@BLOCKE{(NEW,IRTYPE,NRTOT,STMP,
& . IGSECFLG,NBSECTOT)

([ e sk o e o st e e ol o e e sie slesle s o o she g aKofe e ie s sk sk ol o o s o e e sk sl e e sfe e el e el sk

c (POINTERS TO ACCUMS FOR OMNE OF ERRORRTYPES ARE PASSED)
c (TAKES THREE CALLS T3 UPDATE ACCUMS FOR ALL THREE)
C RETURN IF NEW COUNTS = ZERO 1!
C ELSE ALW¥AYS

C IF RUNNING

C SFRVICF TOTAL COUNTS ACCUMULATOR AND SET SECFLAG = TRUE

INTEGER*1 NEW(5), I@TYPs, NESECTOT(5)
INTEGER®*1 N@TIT(5), IGSECFLG ,STMP(5)
INTEGER*1 LIMRFLAG

c IF(SCTR.NE.C) GO TD 332
INLINE /2AH,ADDRESS (STMP),7EH,0A7H,BC2H,ADDRESS(33¢)/

€ /% COMPARE NEW COUNTS TO ONE
CALL ACCUMRGE@LIM? (NEV,1,LIMRFLAG)
IF (.NOT.LIMBFLAG) RETURN

€ /* RETURN IT NEW = o

332 IF (PUNGSTOP .EJ. 2~ RETURN
CALL ADDBACCUM(NEW,NGTOT)
IF{.NOT.ASYNC) GO TO 3353
CALL ADDRACCUM(NEW,NQRSECTOT)

C /% GOT AT LEAST ONE ERROR THIS SEC

331 IGSECFLG = .TRUE.
NE#GERRORCMASK=NEW2RERRORGMASK.OR.ICTYPE
RETURN
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1353
1354
1363
1363
1363
1363
1369
136C
1371
137E
138D
1396
1399

RETURN
335 CALL ADD@ CCUM(NEW,STMP)
C SCTR=SCTR+1+INTRCTR
C IF(SCTR.LT.45) RETURN
c SCTR=¢
INLINE /2AH ,ADDRESS (STMFP),3AH,ADDRESS (INTRCTR)/
INLINE /5€K,3CH,77H/
INLINE /2FEH,45,2DSH,364,8/
IF(SFLAG.EQ.2) SFLAG=2
CALL MOVERACCUM(STVP,NBSECTOT)
CALL ZERORACCUM(ST4P)
GO0 T0 321
END

PROGRAM STORAGE: €1€8

VARIABLE STORAGE: €815

SYMROL TABLE

1345
1354
1319
3D55
3N56
3Dae
3D54
3D5E
2D6g
3D62

1389
1398

1395
1389
1386

1399
1368
1329
13886

1399
138F
13AA4
13292
13C4
13C4
13CA
13CH
1315
13D3
13EF
13EF
13F5
13FF

331

3353

338
LIMRFLAG
N@SECTOT
I@SECFLG
STvP
NGRTOJT
IGTYPE
NEW

(C Fste e e e e ool sl e e sfe e s e el s e sfe it sfeoke sfeste ool dfeale e s e e e e i ole sl e e

SUBROUTINE SERVICERBLOCKEACCUMS

vk e 5 e 5 AR Ne e ae e Ao N e el e Kook Aok A R g o AR s we e e e ok ek e e eokeslosle e e e

C UPDATE THE TOTAL ERRORS AND ERPOR SEC FLAG IF RUNNING &

C UPDATE THE EXROR-RATE-1@2-ERRORS ACCUMS FOR EACHE ERRORQTYPE

C IF ERROR-RATE-1#2-ERRORS IS SELECTED AS MEASUREMENT MODE,

¢ PUT TEE RATF OF ERAORQTYPE SELECTED IN THE ERKORQ@DISPLAY

CALL UPDATEGBLOCK (BITBERRORS,
1, TOTALGBITRERRORS,
BERRSECGTEMP,BERGSECUFLAG,
THIS@SECR3I TGERRORS )

e

CALL UPDATEGBLOCK (PARITYQEKRORS,
2,
TOTALBPARITYRERRORS,
PARGSECGTEYP,PARGSECOFLAG,
THIS@SECBPARITYRERRORS)

Vel gl el

CALL UPDATEGKLOCKX (BIPOLAR@VIOLATIONS,4,
TOTAL@BIPOLARQVIOLATIONS,
EPRSECRTEMP ,BP3SECUFLAL,

e ld)
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1435 & THISGSECGBIPOLARGVIOLATIONS )
1414

1414 IF (RUNGSTOP .EQ. 2) €2 TO 6

1422 2 CALL ADDEACCUM(ONE, TOTAL@BITS)

1431 TOTALETHISESECOND=TOTALRTHIS@ESECOND+1
1439 IF(INTRCTR.EQ.3) GD TO 5

1441 INTRCTR=INTRCTR~1

1449 g0 ™o 2

144C 5 IF(.NOT.ASYNC) TOTALRTHIS@ESECOND=435
1459 6 INTGCTR=0

145K RETURN

145F END

PROGRAM STORAGE: ©158
VARTARLE STORAGE: 2802

SYMBOL TABLE
144C 5
1422 2

1458 6

JAGE (Ao K ot e it se ok et ok ek o ol o le il s o e e 5 el o 5 ke S ol SR o8

145F SUBROUTINE SERVICEQRTENR7@8RACCUM
1457
145F ( feskedese st desiesh sk e s sies ook sk ok e e oo o ek e o et o e e e e et e ol

145F C ERRORZMODE SELECTED IS 12%7 JOR 10%8
145F C ADD TO THE 1@%*%7 (*%*3) ACCUMULATOR OF THE ERROR2TYPE SELECTED

145F 50 10 (362,351,373,362), ERRORGTYPE

1468 372 RETURN

14€C 362 CALL ADDRACCUM (BITRERRORS,ERRORSGTENQ@7ES)
14738 GJ TO0 363

147E

147F 361 CALL ADDRACCUM (PARITY2ERRORS,ERRORSGTENGYES)
148D GO TO 383

1492

1492 3€2 CALL ADD@RACCUM (BIPOLARRVIQOLATIONS ,ERRORSGTENZ?GS)
149F

149E 363 TENG7QEQACTR=TENRT7R3RCTR-1-INTGCTR

1442 IF(TZNG?7EBACTR.GT.2) RETURN

14381

14F1 C ENOUGH BITS TO COMRUTE A RATE

14B1 CALL MOVE@RACCUM (ERRORSGTING7(S8,RESULT)
14PF

143BF IF (ERROR@MUDE .EQ., 1@H ) GO TO 366

14CE ¢ /* FERROR RATE / 12%%7

14C€ CALL MOVE@ACCUM (IR2TEN,RESULTEDENUM)

14D5 GO TO Z6R

14D8 C /% ERROR RATE / 184%%8

14DE 366 CALL MOVEGACCUM (I2HUNDRED,RESULTRDENOM)
14%7

14E7 36¢€ RESULTEREADY = 6

14FC CALL RESETQ728



UTI FORT//8¢ COMPILER 3,.3A1 PAGE 2072

14EF C CALL INSTANTANEOQUS2TOQGPERIPH?
14%F RETURN
1473 END

PROGRAM STORAGE: 2153
VARIARLE STORAGE: @02

SYMBOL TABLE
14F7 368
14DR 366
149E 363
1492 3€2
1463 372
147F 3€1
146C 362

14F72
14FF ¢ dkemdedroriosioloo ko siok s s s feate oo e sk stesie e e steteate deofeste s oo sode e s e el sl i e

14¥%p SUBROQUTIN® MOVERCTRETEMPRTOGACCUM (FPRDLS)
14F2
QaTe (st et et et doeal ok el ok i e sl sl e Ao s el e ook R Nk A o

14F2 ¢ MOVE CTRRTEMP CONTENTS TD I*5 ACCUM

14F¢ IANTEGER*] FP2DES(5)
1479
14F¢ C /* FIRST ZERO THE ENTIRE ARRAY
14F@ CALL ZEROGACCUM (FPRDES)
14F¢

14¥G € /* THFEN PUT CTRETEMP IN LOWEST 2 BYTES

14F9 € LELD CTRQETEMP

14F9 ¢ XCHG LHLD FPDES

14F9 € INX E MOV M,L

14F9 ¢ INF H MOV M,H

14FC INLINE / 2AHE, ADDRESS(CTRGTEMP)/

14FC INLINE / OEBH, 2AH, ADDRESS(FP@RDES) /
1562 INLINE / 23E, 73H, 23H, 72E /

1504

1504 RETURN

15¢5 END

PROGRAM STORAGE: ¢@21
VARIARLE STORAGE: €224

SYMBOL TABLE
ZD51 FPGRDES

1REG [k d A e s s 3 dRe e 0 500 ool §eok sk e o 3 500 e R e a0 A R N BT R AR B R AN A

15¢5 SUPROUTINE GETRERRORRCOUNTS
15¢5
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1E@E (ks aleside s e e el okale B ok eyt e e e ool sk el Bl el e ek e e Aol sk el o e
15¢5 ¢ PUT NE& COUNTS OF EACH TYPE IN 5 BYTE ARRAY

15¢5 C TEE NEW COUMNTS ARE THE DIFFERENCE BETWEEN TEIS CTR READING AND THE LAST
15¢5 ¢ BER@CTR HAS 12 BITS, PARICTR HAS 3 BITS, BPRCTR HAS 12 BITS

1525 C AS NEEDED, DUMMY THE COUNTS INSTEAD (BIT: 52,222 PARITY: 185 )

1585 Cuveesecesannososesorassssssassosacssnssscssascsoscsccsasas

1585 ¢ BIT ERRORS

15p5 383 IF(PRBS®RLOSS) GO T2 384

158¢ PRBSROBTAINED = ,TRUE.

1511 IF ({CTRRTEMP= (BER@CTR — LST@BERGCTR)) .LT.2)
1521 & C RETEMP = CTRQRTEMP + 1230H

1534 CALL MOVERCTRRTEMP2TORACCUM(BITRERRORS)

153D 30 TO 3€5

1540

154% ¢ DUMMY BIT ERRORS

15472 384 CALL MOVERACCUM(DUMMYGBITRERRORS,BITRERRORS)
154F

104TF Cuvvvnanonoteasessosossseaessassanssassssessassasesanssaannens
154F ¢ PARITY ERRORS

154F 385 IF(UNFRAMED) GO TO 387

1556 IF(FRAMERLOSS) GO TO 392

15570 FRAMEQOBTAINED = .TRUE,

1562 387 IF ( (CTRQ@TEMP =(PARBCTR - LSTGPARGCTR)) .LT. @)
1572 & CTRETEMP = CTRRTEMP + 100H

1585 CALL MOVEQRCTRETEMPRTOIRACCUM( PARITYGERRORS)

158F 30 TO 38€

1591

1591 ¢ DUMMY PARITY ERRDRS

1591 393 CALL MOVEGACCUM}DUMMYRPARITYRERRORS,PARITYRERRORS)
1542

1OAD Citeiecnnnnsennsoscanonssosanoasnecssssoesasasnsessasansans
154¢ € BIPOLAR VIOLATIONS

15A2 386 IF ( (CTRETEMP =(BPQCTR - LST@RPRCTR) ).LT. 2 )
1582 & CTRRTEMP = CTRGTEMP + 1@@2XH

15C3 CALL MOVEQCTRETEMP2TORACCUM(BIPOLARRGVIOLATIONS)
15¢¢C

156¢ RETURN

150D END

PROGRAM STORAGE: 0203
VARIARLE STORAGE: ¢¢22

SIMEOL TABLE
1547 38€
1521 392
1562 387
154F 385
1547 384
1585 383

15CD
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15CD

15CD
15CD
15CDh

15CD

15Ch
15CD
15¢D
15CD

15CD

15CH
15CD
1574

15D4

15D4
15D4
15DC
15DC
15DC
15DF

15DF
13DF

15DF
15DF
15DF
15DF
15DF
15F4
15%7
15EA
1574
15EF
15EF
15TF
15%5
15FF
1621
1681
162

PAGE 2474

3 e e s Xe e e e e e ofe ek e s s e e e He e oo Aeale sk ok skale sl e e e e sin e e e s o sl i e R ek ok

BROUTINANE

TENGERBITS

(¢ Aot sestesuakat ks el ol scaie el skl s o s e s sl e e o ke ool i ke ko

COUNTER VALUES

ONE MILLION BITS INTERRUPT ROUTINE

RECEIVED

MUST HAVE BEEN INSERTED INTO COMMON VARIABLES:

BPRCTR, BERQRCTR, PARQGCTR

C IF TESTING FRONT PANEL DON’T CHANGE IT

C IF SIGNAL LOSS, THIS INTERRUPT ONLY OCCURRS BECAUSE JOF NOISE,

IF ( SIGNALRLOSS) 30T0 383

NG

C IF FIRST COUNTER READING -— NO COUNTS —— SAVE READING
IF( .NOT.SIGNAL2DBTAINED) GO TO 387

SU
c
c
c
c
c
¢ COUNTI
381

C SEE HOW MANY COUNTS FOR EACE ERROR TYPE:

CALL GETQERROR2COUNTS

C NOW UPDATE INTERMNAL ACCUMULATORS W#ITH NEW ERRORS:

C UPDATE BLOCKS OF ACCUMS FOR EACH ERROR TYPE:

[+ Ne Rl

fop]

> LDA ER

387

C ALWAYS
289

UPDATE THE 1@%%7 OR 12%%3 ACCUM IF THAT MODE 1S SELECTED

IF((ERRORGMODE .EQ. 8) .OR. (ERRORGMODE .EQ. 12H)})

RORGMODE,

ANI

184,

& CALL SERVICEQRTENR72BGACCUM

CNZ SERVICE

INLINE / 34K, ADDRESS(ERRCRGMOTE),2EEH, 18KH/
INLINE / @C4H, ADDRESS{SERVICEGTENG?RSRACCUM) /
CALL SERVICE2BLOCKRACCUMS

SIGNALGOBTAINED =

SAVE THIS READING

LSTRZEPCGCTR
LSTRPARGCTR
LSTREPRCTR

RETURA
END

. TRUE.
FOR NeXT TIME

BERGCTR
PARQCTR
BPGCTR

CALLED BY ASSEMBLER INTERRUPT HANDLER AFTER ONE MILLION BITS ARE

ISNORE IT
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PROGRAM STORAGE: 2053
VARIABLE STORAGE: 00e@

SYMROL TABLE
15FA 387
15D4 381
15EF 389

1602 (e sk feiesie e djesicsi xee s e ook slesfe oje o At e eaie e e sjeole e e e e e s e o e e 3 e e oje e e e Seoje e e e e Hes sk o

162 SUBROUTINE BURSTEDATA

1602
1602 Hesesseaiee dee s e 3 e et ole e e oo ool ok 3 e e el o e e s e e s ol o e oo e e e el ek e e e ok sl e e o

1602 INTEGER*1 I

1622

1622 IF(RUNRSTOP.EQ.2) RETURN

1628

1608 I=BURSTECOUNT -1

1612 IF(BURST@LENGTH.EQ.8) GO TO 2@
1618

1618 IF(BURST@LENGTH,GT,12) GO TO 18
1621 5 CALL ADDRACCUM(ONE,BURSTR1@19)
163¢ GO TO 4¢

1333 10 IF(RURSTCLENGTH.GT.S5) GO TO 28
163C CALL ADDE@ACCUM(ONE,BURSTG11(639)
16438 GJ TO 40

164% 2@ CALL ADDGACCUM(ONE, BURSTRGTG128)
185D 40 IF(I.EG.0) RETURN

1663 I=I-1

166R 30 TO 5

166E END

PROGRAM STORAGE: €128
YARIABLE STORAGE: £@8€1

SYMBOL TABLE
165D 4

1621 5

1633 1¢

164F 22

3052 1

166E



G. FORMATTING ROUTINES
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166E C }}}}}}1}13333333333133133Y FomMaT.FON {{{{{{{{{{{{{{{{{{{{

16EE ek senensi ksl i s ool s ae dek desk sk S sl el e skl sl e ol s e dfe e inoi o 3 sl s i e o e e sfe e afe e e 3 i o ok o she sl e dealeleole ok

166E SUBROUTINE PSERY

%Sgg G esieole e deate st o e e etk ol b e ol ok e st 3 el s ot e e e i ol e o ol e e ek s ol st ke s sk sl e ek ok
166E C IF NOT PRINTERGTHERE SEE IF PRINTER’S BEEN TURNED ON,

166E C ELSE SEI IF A CHAR TO SEND

166E INLINE / @C3H, 33H, @/

1671 END

PROZRAM STORAGE: @22€3
VARIABLE STORAGE: 20¢82
SYMBROL TABLE

1671 (0 Fesokssefededesodole e se e it ool Mol ek aenc e e ol o e e e o 35 e koot e ke Ao el st s oot sk e skl

1671 SUBROUTINE PRINT

1671

1871 € escacseslso st doslesdesle sl siesle sz sfesioate e sosle afesiesie se e ste s ook o o o 3 s 38 e e 3 e e e o o e o e e 36 e 3 ol ke e ol e sl ol el ok
1671 C ROUTINE PLACES BUFFERRINSERTGPTR IN RING BUFFER SLJIT AND THEN

1671 C ADJUSTS THE BUFFER PARAMETER ELOCK.

1671 C LFLD ADD(BUFFER@INSERTEPTR) INX H XCHG LELD ADD(RBUFFERQINGP)
1671 ¢ MOV M,E INX H MOV M,D INX H SHLD ADD{RBUFFERGINGP) PUSH H
1671 ¢ LXI H,ADD{NO@POSITIONSGP) DCR M LELD ADD(BUFFER@STRT@P)

1671 ¢ MOV B,H MOV C,L 1LDA ADD(BUFFERGTOTAL@P) EKLC MOV E,A

1671 C MVI D,# DAD D MOV &,L POP E CMP L RNZ MOV H,B

1671 ¢ MOV L,C  SHLD ADD(RBUFFERQIN@P) RET

1671 INLINE /2AK,ATDRESS (BUFFERRINSERT@PTR),23H,2EBH/

1676 INLINE /2AH,ADDRESS (RRUFFERGINGP),?3H,23H,72H,23H/

1677 INLINE /22K ,ADDRESS (REUFFERQINGP) ,2E5H/

1681 INLINE /21H,ADDRESS (NORPOSITIONS@P),35H/

1685 INLINE /2AK,ADDRESS (RBUFFERQSTRT@P ) ,44E ,4DH/

1684 INLINE /3AH ,ADDRESS (2UFFER@TOTAL®P),274,5FH, 16H,2/

1691 INLINE /1GF,?DK,?ELH,?BDH,RC2H,4DDRESS (4) ,6¢H, ESE/

1694 INLINE /22H ,ADDRESS (REUFFERGINGP)/

169D 4 CALL PSERV

16492 LOGGMADE@INGLASTRHIUR = .TRUE.

1645 RETURN

164€ END

PROGRAM STORAGE: €53
VARIARLE STORAGE: €222

SYMBOL TABLE
169D 24

16A8 C a6 s 3ls 3 e 3 A B e ol e o ol e 3 R e Al AR Rl s e e ale e e o 3 e e 3 e e e e e ade e afe e 6 e e e e e o e s 306 e e e g e e e e o ol e A

16A6 SUBROUTINE GRSERVICE(MASX)
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1648
16AG seewolestesiookatesietesk skl seste e sk neos ote i sk et skate e st ot ol st st s ol el s e e o e e e e e o el e A te e

1646 C ,CONTROL IS TRANSFERED 7O THE ASSEMBY LEVEL DRIVER FOR THE GPIR

1646 C MASK DEFINITIONS:

16A€ C STATUS CHANGE: 4¢@H
166 C COMMAND ERROR: 6€H
1€6A6 € MEASURE COYMPLETE: 8
1646 € TX REQUESTED INFO: @
1646 INTEGER*1 MASK

16A6

16a¢ € JUMP THROUGH JUMP TABLE ENTRY

16A6 C LDA MASK, JMP 2227E

16A6 INLINE / 3AH, ADDRESS(MASK), @C3H,27H,8 /
16AC RETURN

16AD END

PROGRAM STORAGE: 2287
VARIARLE STORAGE: @@ez

SYMROL TABLE
3D4E MASK

16AD ( wskstesiedesiose ool g e sk sieie esie sl Aesfe ek sjesie e ojooje sk e sfe e ot s e o ale e ofe sz ode e seafe s sl ol o e e ok s e e sl siele sl oo e ke ok

16AD SUBROUTINE QUERAUTO
16AD

LEATY (o Reateska e e sk gt Rewe e aeskate e sl 3o oo Mot s e sk oo R 0 o o6 o AR ok

16AD C ROUTINE PLACES BUFFERRINSERTQGPTR IN RING BUFFER SLOT AND THEN
16AD C ADJUSTS TEE BUFFER PARAVMETER BLOCK.

16AD C LELD ADD(RUFFERGINSERP@GPTR) INX H XCHG LHLD ADD(RRUFFERGINGA)
16AD C MOV M,E INI B MOV M,D INX H SHLD ADD(RBUFFERGINGA) PUSH H
164D C LXI H,ADD(NOQPOSITIONS@A) DCR M LHLD ADD(BUFFERESTRTGA)

16AD C MOV B,F MOV C,L LDA ADD(BUFFERETOTALEZA) RLC MOV E,A

164D C MVI D, DAD D MOV A,L POPH CMP L RNZ MOV H,B

1€A™ C MOV L,C  SELD ADD(RBUFFERQINGA) RET

164D INLINE /2AH,ADDRESS (FUFFERGINSERT@PTR),23H,2EEH/

1612 INLINE /2AH,BDDRESS (RBUFFERGINGA),73H,23H,72K,23E/

1629 INLINE /224 ,ADDRESS (REUFFERCINGA) ,QEBH/

1ERD INLINE /21E ,ADDRESS (NORPOSITIONS@A),05H/

15¢1 INLINF /2AH ,ADDRESS (RBUFFEROSTRTQA),44H,4DH/

1606 INLINE /3AE,ADDRESS (BUFFER®TOTALRA),27K,5FH,16H,8/

160D INLINE /194 ,7DH,221E,08DH,8C2:,ADDRESS(4),62H,69H/

16D6 INLINE /221 ,ADDRESS (REUFFERG@INCA)/

1600

1610 4 CALL G@RSERVICE(B)

1571 RETURN

1872 EMD
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PROGRAM

STORAGE: 2053

VARIABLE STORAGE: 0203

SYMBOL TABLE

1609
16E2

1672
16E?2
1682
1682
16%2
16E2
16%2

16E2
16%2
16E2

16E2
1EFS
1E%D
16F1
1672

4
c

c

[ Re Nl

PROGRAM

e e sic sle e e e sl Awafe i s e e e e sl o e e sfeafe e sl 4 e o ik sl afe o ofeale s o sl oo e e o sl sl e ool sl o ol sk sl ofe ek ol g ksl esleak

SUBROUTINE ADDRTORBUFFER(CHAR)

o oo ¢ sie oo ol e sfeole s e e 3 e e afeale St e ot 2k ol sk wc e e el dle e e Aol e o ol e ek o el e s A g e Ao szl sie slesde ol e e sle sl ol Bledle e okl

INTEGER*1 CHAR

ARRAY(FOR ATRINDEX) = CHAR
FORMAT@INDEX = FORMATRINDEX + 1

1XI H,FORMATR@INDEX MOV E,M INR M MV¥I D,2
LHELD BUFFERGINSERT3PTR DAD D
LDA CHAR MOV M,A

INLINE / 21H, ADDRESS(FORMAT@INDEX), 5EH, 34H, 16H, 8/
INLINE / 2aH, ADDRESS(BUFFERGINSERTGPTR), 13H/

INLINE / 3AF, ADDRESS(CHAR), 77H/

>ETURN

END

STORAGE: #2186

VARIABLE STORAGE: 0294

SYMBIT TARLE
3n4p CFAR

1B8F2 ¢ dkddesidedisosk e o sk s o e s sioals kot ek de se ool 3R sjee e sfe sk sleoleale sl oo et sje e siesfeole sleslesfesfe e e ek

16F2
16F2
1EF2
16F2
16F2
16F2
16F2
1729
17¢¢
178K
1714
1714
171k
17280
1722
1729
1728
172E
172E
1738
1738

cz2

SUBROUTINE FORMATRTIME(REG ,NUM,5EPARATOR,PREFIX)

shoole e st 82 e s e st s e sl s o e el sk sl sl e oo o e ot o e s e ok e ks R ae e o i e s e o ek e s sk ket

INTEGER*2 REG (4)
INTEGER*1 TEMP,NUM,SEPARATOR,NIB,PREFIX
%% FIRMATRINDEX IS USED AS INDEX FOR THIS ROUTINE
IF (PREFIX .NE. 2) CALL ADDRTOQRBVFFER(PREFIX)
#% INITIALIZE NIEELE S4ITCH SINCE PACKED BCD
NIR = @
IF (NUM.EQ.4) NIB =1

% GET BCD
TEME = REG(NOM)

LDA NI3, CPI 1,
INLINE / 3AF, ADDRESS(NIB), 2FEH, 1 /

LDA TEMP, JZ 2, RAR, RAR, RAR, RAR

INLINE / 3AH, ADDRESS(TEMP), @CAH, ADDRESS(R), 1FH,1FH,1FH,1FH/

ANI 2FH, CPI @Fid, JNZ 7, XPA A
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1738 2 INLINE / @E6E, £FH, @FEH, OFH, OC2H, ADDRESS(7), BAFH /
1740

1743 C7 ADI 30H, STA TEMP

1742 7 INLINE/ @C5H, 3@H, 32H, ADDRESS{TEMP)/

1745

1745 CALL ADDQTIRBUFFER(TEMP)

1754 . NIB = ( NIR + 1) .AND. 1

175E _ IFP (NIB.EQ.1) GO T2 1

1766 C ** DETERMINE WHETHER TD INSERT SEPARATOR, GO ON OR DONE
1766 G0 T0 (5,3,3,4), NUM

1772 3 IF(SEPARATOR.NE.2) CALL ADD@TORBUFFER (SEPARATOIR)
1789 4 NUM = NOM - 1

1701 30 T0 1

1794 5 RETURM

1795 END

PROGRAM STORAGE: 9171
VARIARLYE STORAGE: @218

SYMBNL TABLE
1789
1772
1794
1747
1738
1714
3D3A NIB

3D3B TEMP

3D3C PREFIX
3D4® SEPARATOR
3D44 NUM

3n4af REG

LR AVIES IS R IV

17095 [ sesettokseok okl e ot ol e sl ol sk st ksl i el el oK e e st ae e s b e s e s e ek e ol sk sl e el sk st sl sl s

1795 SUBROUTINE CLOSURE

1795 ,
17895 C 347 3¢ 316 8 35 32 e 2o e ez A Sk AR it R N Rk e Bed e e 3 X7 3T A %7 3 §e e e ole e sl ool e sl e ik e sk sie e e she afe e ik e sie sk ale oie e ofe e e e e i
1795 CALL ADDRTOQBUFFER(@DF)

179n CALL ADDQETORBUFFER{ZAH)

1745 RETURN

17A6 EAD

PROGRAM STORAGE: 29217

VARIABLE STORAGE: 082032

SYMEOL TABLE

V7RG € dexessisdonat il o o s s 30k oo s e sk e e e of o O 3 e sl o ol e e ol e 3 e e o3 Ol e o e e e el

1746 SUBROUTINE ENDQMES SAGE(MSK)
1746
1706  sesokdedodoldok iRtk s 3 o e sk el s el sl e ol e el sl sl b e e o e sfe kol e s e seole e ok e e
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1746 INTEGER*1 MSK

1746

1746 IF ( MSK .3E. 4) CALL ADDRTOGBUFFER(Z3H)

1726 IF (& MSK L.AND. 2; NE. zg CALL CLOSURE

17Cp IF (( MSK ,AND, 1) .NE. 2) CALL ADDRTOGEUFFER(G)
17D2 RETURN

1703 END

PROGRAM STORAGE: 2¢45
VARIARPLE STORAGE: @e@2

SYMROL TABLE
338 MSK

17D3 (Hedesidesiose 3o s e e e 36 o e steole sk o e e e e e e e s e e e e ol sl o e sl o e ool e e v s e o feskesfe e e

1703 SUBROUTINE MOVEGASCIIRTIME

izgg (0 3k e izl e e 3 o e e e i e el e e sl e alele e e e e i e i e s e e e e sl e e e S s ek e e el sl ok
17D3 INTRGER*1 I

17D3 1=7

1708 12 IF((RUSCF RMAT.NE.1).0R.(ASCIIGTIMER(I).NE.22H))

17TE & CALL ADDQTORBUFFER(ASCIIGTIMER(I))

18@¢° I=I-1

1817 IF(I.NE.2) GO TO 13

1618 RETURN

1819 END

PROGRAM STORAGE: €7@
VARIAPLE STORAGE: ggel
SYMBJOL TABLE

1708 1¢
3D37 1

181G [ %% deaieneng e nesie Kook 3l fons Ao sl sl Aol 50 3k e e el 3 30 e s sl e e sl ke Siadenye s e A0 Xl SR e e e Ay e esles

1819 SUBROUTINE FUFFEPRREALOTIME(PREFIX ,END3MASK,SEP1)
181¢

1R12 C o 3l o st ste sl e vie e e sl ol o i ade sl o i e s oo ok okl 3ol o o ole sl o ik o e R IR O T RN Be e e e o e X 3¢ e e Ml o sleale e A e e Beale
1819 INTEGER*1 ©PREFIX, ENDQMASK,SEP1

119 CALL FORMATGBTIME(DATE,2,¢,PREFIX)

1838 CALL FORMATQRTIME(CLOCK,3, :" ,” )

1852 CALL ADDGTOGRYFFER(SEP1)

185F CALL MOVERASCIIRTIME

1862 CALL ENDEMESSASE{END@MASE)

1871 PETURM

1272 END

PROGRAM STOHAGE: 2089

VARIARLE STORAGE: @212
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SYMBOL TABLE
3D22 SFEP1
3D2F ENDEMASK
3D33 PREFIX

LET2 G Heedeoiede ek el oo e e el ool e e e ot e ool e s sl ot e e s o S s i e s e e o e o o oo ke e ok s el e

1872 SUBROUTINE BUFFERQGELAPSEDQRTIME( ENDGMASK)
1872
1872 € %dedsiedsdsioolsk 5o ok o ssie sioote s el sle ol swale siesie sk e Arole = e 5k o 30 50 3 eans ol 3o 4 e X e o e e ol e e a0 o Ak e e e ok

1872 INTEGER*1 END@MASK

1872 CALL FORMATGTIME}ELAPSEDOTIME,4,}:! ,I1L!7
1884 CALL END@MESSASE(END@MASK)

1299 RETUPN

1804 END -

PROZRAM STORAGE: @240
VARIARLE STORAGE: 2¢e4

SYMROL TABLE
3027 ENDEMASK

TRGA ([ esedsiakkon el e e st st seole ot oo ol il afeoe s fe i steafse i e e e ol e st el e e sl e o e el st st el sl ol s e

1804 INTEGER*1 FUNCTION PRINTROK

iggi c R R 32 NTHE R R A 3 e e e A e e e R A e %2 3z aels Ao Ak 4% e % X e s 38 s T e S o e e e afe Ao ok e e e ol sk e o ol sl e it sk ofe ek e et
1894 PRINTROX=.FALSE,

180F IF(.NOT.PRINTFR2RTHERE) RETUFRN

1846 IF(PRUF1(1).NE.1) RETURN

1837 IF(REALGTIMERP(1).NE.1) RETURN

1879 IF(NOQRPOSITIONS®P.LT.3) RETURN

1872 PRIKTROK=.TRUE,

18c7 PETURN

1802 END

PROGRAM STORAGE: 247
VARIARLE STORAGE: @gel

SYMROL TARLE

18C9 ¢ 3¢ 3 o 5o 340 ok i oje e e dleRE AR N RN RO HOH RRNE 420 0N R e 33 3 N 3ok 37 46 S N 30 Ak N e A afe e o o e e st ekt e ol sl ol e sl el s

1ec0Q INTEGER®*1 FUNCTION TORAUTOROK

18c0o

100O [ skl defosiosk ol sl sokkak ol gkt e skl sl dele de sl sleale e sleseol sk destesicalsofe 3 30k i e e ool slesio s e siesion
18¢¢ TORAUTOROK=.FALSE,

18CE IF{ NOT.(RS@222RTIERE.JR.EUSBREMOTERENARLE) ) RETURN

1818 IF(2BUF1(1).NE.1) RETURN

1EE5 IF(BEAL@TIME@A(I).VE.l} RETURN

18TF IF(NORPOSITIONS?A.LT.3) RETURN

18F8 TORAUTOR)K=.TRUZ,

18F8 RETYRA
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18FA END

PROGRAM STORAGE: €£4S
VARIABLE STORAGE: €221
SYMBOL TABLE

18FA C

18FA SUBRQUTINE DATERTIERSB232

18FA

18FA C ¢ 2R 346 2 e e e Aol 3 e 35k B A% Sl e 2y Ak 3 AR e e e A A A o 40 AR A 308 e o o K K R 3 4 i e R0 0 30 3l R RN i e 3 e ook o ok ot ok ol e e
18FA FORMATRINDEX = 1

18FF INLINE /21H ,ADDRESS (REALGTIMEGA)/

1922 INLINE /238 ,7EH,3FEH,1,@C¢H,23H/

1928 INLINE /22H,ADDRESS (BUFFERRINSERTRPTR)/
19@3R CALL CLOSURE

19¢E CALL BUFFERGREALRTIME(2,3,” 7)

1922 CALL QUEQRAUTI

1023 RETURN

1924 END

PROGRAM STORAGE: ¢4z

VARIABLE STORAGE: 22¢92
SYMBOL TAEBLE

1024 (0 Hedenc ek sk ses dsie siese sl oo o e ofeaje oot ale i e e ek e ol o 6 e 0 R o e e o ol et e ol sl e il sl e AR o e i e s ek g el

1824 SUBROUTINE PRINTRDATE

1924

1024 (s yaaoss e desiests ol s o detesfe dede ool il Aok e e ot o e s sk ofe sl sfe e s s e ol s ok e e sk e sk o ot sl
1924 FORMATGINDEX = 1

192% INLIME /21H,ADDRESS (REALGTIMEQRP)/

1926 INLINE /23H,7?EH,9FEH,1,08C0H,ZBH/

1932 INLINE /22K ,ADDRESS (BUFFER@INSERTGPTR )}/
1935 CALL CLOSURE

1038 CALL BUFFERQREALQTIME(¢,3,” )

1944 CALL PRINT

1947 RETURN

194F END

PROGRAM STORAGE: ¢@42
VARIARLE STORAGE: @222
SYMROL TABLE

1948 C

104F SUBROUTINE SENDAMESSAGERA(MES)
194F
L OAE (G ee ok skomaide st s et o e e o e o A ok il o e it oA ¢ e AR e e e e R S S B R
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194E
194F
194EF
1954
1954
195D
195E

INTEGER 1 MES}1157

IF(NOGPOSITIONSGA.LT.2) RETURN

INLINE /2A¥ ,ADDRESS(MES),224,ADDRESS(PBUFFERRINSERTQRPTR)/
CALL QUEGAUTO

RETURA

END

PROGRAM STORAGE: €€156

VARIABLE STORAGE: @@€2

SYMBOL TABLE

3D23
195

195E
195E

1953E

195
195E
155k
1964
1964
196D
1567

MES
o Aeotesteskseate el e e s e sl o e et ok ek ek el et s e el e e ool ol AR Al N o e ok e
SUBROUTINE SENDEMESSAGERP(MES)

(e e e le s e e s o sl o s sfeole e ok ol Sl sk el e el S e e e ok i e e ol e e e e ek ek ool o R ke o
INTEGER*¥1 MES(115)

IF(NORPOSITIONS@P.LT,.2) RETURN

INLINE /2AH,ADDRESS (MES),22H,ADDRESS(BUFFERIINSERTQRPTR) /
CALL PRIAT

RETURN

END

PROGRAM STORAGE: 2216

VARIABLE STORAGE: geg2

STMEOL TABLE

3p21
196E

196K
196E
12€E
196T
106E
1673
1973
197¢%
1983
1989
198C
1965
1995
1894
19A1
19A7
10AD

MES

£ desiedieslel ool e o ok ek o e e e s ale e ok e R e st 30 e e e e o ool e o e e ok e ol e e ool ok e e e e ok o ol e o e e s o e sleste e

SUBROUTINE LO3EMES (MES)

£ e teoie e ool ol e o kst e ot s sl ek sl ot el e e e s e e e S R o S M Aol i e ol e ol teste e les
INTEGER*1 MES(115)
BUSGFORMAT=C

IF (MESSAGEQGNUMBER.EQ.8) GO 70 2
IF (.NOT. PRINTERGTEERE ) GO TO 2
IF(PRCOUNTER.NE.@) RETURN

CALL PRINT2DATE

CALL SEND@EMESSAGEGP (MES)

p IF (MACHINEQGFORMAT ) RETURN
1F(RSE2Z2QRTHERE) GO T0 4
1F(.NOT.BUSGREMOTERENARLE) RETURN

4 IF( AGCOUNTER.NE.Z) RETURN
CALL DATEQGTORRS2232
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19R%
1985
19BA

CALL SENDGMESSAGEQA (MES)
RETURN
END

PROGRAM STORAGE: @g¢78

VARTABLE STORAGE: 20022

SYMBOL TABLE

19A7
1695
3D1F

19BA

19BA
1984
19BA
19BA
19¢2
19CR
19¢¢C
1en4
13D
1885
19EC
19F%5
19F8
19FF
1402
1A25
1A2F
1A0F

4
2
MES

Q0 eawai sesesie et e oo s sl e kol ol e ol ol sl e et el ol e e sl o X ks ool e i ek sl el ek e o s o
SUBROUTINE JQUTPUTRTRAFFICQRLIGHTGSTATE

[ sk oo e sesle sl afe el e e e ofe s e o e el sieale sfe e ek ook ok ol s ok e e ko ok ok e sl e e i e ofe sl o ok s ape sl e e 3R e o e o e e e
IF ( .NOT. SIGNALRLOSS )} GO TO 2
CALL LOG@MES(MES@SL)

RETURN

2 IF ( .NOT. FRAMEGLJISS ) GO T0 3
C2LL LOG@MES(MES@FL)

3 IF ( .NOT. PRRSRLOSS ) GO TO 4

IF ( BLUGCONDITION ) GO TO 5
CALL LOGRMES(MESGPL)
RETURN
5 CALL LOG@MES(MES®BS)
RETURN
4 IF(FRAMEQLOSS) RETOURN
CALL LOGQRMES (MES2NL)
RETURN
END

PROGRAM STORAGE: 2@85

VARIARLFE STORAGE: @¢e@d

STMROL TAELE

19FE
1A02
19DD
18¢¢C

1A07F

1A2F
1AQF
1A9F

1A2F
1AZF
1AEF
1A@F
1ACF
1A26
1A26

NOh o

[ Heele s o 3 56 BN R 3t R e e %0 a0 e e e Rk ol SR ARG R A RO AR A0 M0 RN R ARIR A RN AL ALK

SUBROUTINE FORMATR1CGLOZ (ASCII)

c 23 s 2ie e e e e ole 3k o s ol afe e sheok ek o et ok o el ol s e s afe sl ole e e o sdeade oo sde ek sk ol e e e e O R OR

C R0UTINE USE GLCBAL FORMATERINDEX FOR INDEX OF ARRAY
INTEGER*1 ASCII(7)

IF (FORMATRSEPARATOIR.NE.D)
& CALL ADDRTIQGBUFFER(}ORMATESEPARATUR)

IF ( (BUSGFURMAT.NE.1)) GO TO @
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1AZE
1A3B
1AZE
1445
1A57
1A85
1466
1A68
1466
1473
1481
1A82
1A82
1A8F
149D
1ASE
1ASE
1AGE
1AAC
1ABC
1ACA
1ADE
1ADS

IF ( ASCII(1) NE. 7 °) GO T0 4
C /% MEASURE IN INTEZER FORMAT(® XXX “) FOR GPIB MUST NOT HAVE BLANKS
CALL ADDRTO@BUFFER(ASCII(2))
CALL ADDRTORBUFFER(ASCII(3))
CALL ADDRTORBUFFER(ASCII(4))
RETURN

C /* PRINTER/RS-232C CHECK FOR OVERFLO4, UNDERFLOW
@ IF (ASCII(7).NE."W") GO TO 3

CALL STRINGRTO2BUFFER(MESROV, €)

RETURN

3 IF (ASCII(7).NE.7U") GO TO 4
CrLL STRINGRTURBUFFER(MESQUN, €)
PETURN

C /* GOOD PRINTER/RS-232C AND GPIB E-FORMAT:
4 CALL STRINGRTORRUFFER(ASCII, 4)
IF ((RUS@RFORMAT.EQ.1)) CALL ADDGTOGBUFFER(’E’)
CALL ADDRTO@BUFFER(ASCII(5))
CALL ADDRTOGBUFFER{ASCII(8))
RETURN
END

PROGRAM STORAGE: €202

VARIARLE STORAGE: ©@g4

SYMBOL TABLE

1482
1AQF
1A66
3D1B

1ADS

1ADS
1AD9
1AD9

1AD9
1ATQ
1AE2
14E32
1AKS
1AF4
1AE®?
1ATA
1AEF
1AF7
1AFA
1BacC
1B14
1B2C
1834
1B37
1B3&

ASCII

[ Besiesiesiealk e e siesie ofe e e ol e Ao el sialk e o 3 See e e e e S 2 e e e e ol e e e 2ie e e e sje it e e s eofe ale e ale e e e s e ok

SUBROUTIAE TIME@RBESINS@RIUTPUT

(0 wwe de oo Rl ol X X e e e iR v X o e R e Re il Nt e o ke g e o ol e o e e afa sl e e ke s e ol o s ie e e e e el i

IF(MACHINEGFORMAT) GO TO 32
CALL DATEIRTORRSE232
RETURN
32 INLINE /214 ,ADDRESS(REALRTIMERA)/
INLINE /22H ,ADDRESS (EUFFERGINSERT@PTR)/
FORMATRINDEX=1
IF(TXGTIME.EQ.2) GD TO 31
CALL CLOSURE
CALL RUFFERGREALETIME(‘®’,2,7,")
CALL BUFFERQRELAPSEDRTIME(2)
CALL FORMAT@TIME(TIMER,4, :",’G")
31 CALL ENDQEMESSAGE(3)
CALL QUERAUTO
RETURN
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1B38 END

PROGRAM STORAGE: 2£95
VARIABLE STORAGE: 2200

SYMROL TABLE
1B2C 31
1AE4 30

1B3R  Xeawdencaesodkai X deae Rk 3 He AR A e et X Xe e e o ae e Rl e 2 e e ReR e e X o o e ke o e e R ksl g AR 3K

1B36 SUBROUTINE FORMATG3@IFRTYPE(TYPE,SEC,TOT,CUM )

1338

1338 C e e e vjesie e e Ve e sl 3o e e e e oo desieale afe A vk el el e e v e e e afe ool ot K sl ol i vl el e ol ol B e BT R AR AR a e e ok e
1B38 INTEGER*1 TYPE,SEC{?),TOT(7),CUM(7)

1B38 INTEGER*1 BLUE, NXTRLETTER

1B38

1838 ¢ FIRST IS |3} OR |P| OR {V] FOR BIT, PARITY OR BIPOLAR VIOLATION MEASUREME
TS

1R38 NXTGLETTER = TYPE

1B3E £ *¥ INSERT LETTER INTO BUFFER

1R3E INLINE / CDH, ADDRESS(399) /

1B41

1B41 BLUE = (TYPE.EQ. B”).AND.BLURGCONDITION
1B52

1B52 IF ((BUSQFORMAT.NE.1}) GO TO 20
1B58 C /* GPIB MZASURES PRECEEDED BY STRINZ OF 3 INDICATORS
1R58 C /* FAULT INDICATOR --

1B58 C INDICTES STATUS EFFECTS THIS MEASURE I.E FRAMELOSS FOR PARITY
1858 NXTQLETTER = “&° :

1B5M IF (FAULTRFLAG) NXTQLETTER = ‘F~
1R66 IF (BLUE) NXTRLETTER = “Z2°

1B72 IF (SIGMALELOSS) NXTRLETTER = “F°
1B7E IF(RURSTAFLAS ) NXT2LETTER="B"’

1884 C ** INSERT LETTE INTO BUFFER

1R8A INLINE / @CDH, ADDRESS(999) /

188D

1B8D NXTGLETTER = “&°

1B92 IF (TOT(7).EQ. °W") NXTRLETTER = "4’
1PA4 IF{RURS™AFLAZ ) NXT2LETTER="U"

1BB# ¢ %% INSERT LETTER INTD BUFFER

1RRZ INLINE / ©CDH, ADDRESS(399) /

1BB3

1RR3 NXT@LETTER ="a"

1B8BR IF (CUM{7).EQ.°U") NITRLETTER="U"
1RCA IF(RURSTGFLAG) NXT3LETTER="R’

1BDF C %% INSERT LETTER INTO BUFFER

iBD6 INLINE / 9CDH, ADDRESS(339) /

y§:le!

1BDQ ¢ /# PRINTER OR RS-232C FIRMAT

1BDY 2¢ FORMA™@SEPARATOR = SEPARATOR1

1BDF CALL FORMATG1QLOGC}SEC ~

1B8%8 FORMAT@GSEPARATOR = SEPARATORZ

1BEE CALL FORMATEIEGLOG(TIT )

1BF7? CALL FORMATG1RLOG(CUM )

1C02 CALL CLOSURE

1083 RETURN
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1cp4

1C@4 C /¥ PROCEDURE TO CALL FOR INSERT OF CHARACTER
1¢04 999 CALL ADDRTOGBUFFER{NXTRLETTER)

1C13 RETURN

1C14 END

PROGRAM STORAGE: @22¢
VARIABLE STORAGE: 2918

SYMBOL TABLE
1BDO 2B

1C@4 999

3D09 NXTRLETTER
3D2A BLUE

3D@R CUM

3D@F TOT

3013 SEC

3D17 TYPE

1C14



H. MEASUREMENT AND STATUS LIGHTS
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1014 C }}}33333333333333333Y FILE:  TRAFLETN {{{{{{{{{{{{{{{{{{{{

1C14

1014
1C1a

1C14

1C14
1C14
1C14
1C14
1C17
1C1A
1C14
1C26
1C2F
1¢32
1€32
1C37
1043
1C4C
1C4F
1C4F
1C5B
1C64
1Ce7
1C67
1C73
1¢7¢C
1C7C
1¢7¢C
1Cez
1Ce3
1083
1CGF
1¢c9o8
183
1C9B
1CA7
1CR?
1CB3
1CB3
1CBF
1C38
1CCB
1CCB
1CD5
1CnE
1CDE
1CEE
1CE7

G Fadekode e sfololesie sesie ek sie e o e oo ol e el e seofe e e 3¢ el e s el s e ale e ot s e s slesie s e sieole e

[}

[ N Rel

1

o 52j¢

45

192

PROGRAM

L2

b2

SUBROUTINE NOTE@RSTATRCEANGES

S5t s e e st e o el e o ke e o e o s e s e sl el ool A ook s e ok st ek e e ot e ol oo e e S e

PREVENT A FLICKERING STATUS CONDITION FROM GENERATING

SO MANY LO3S

LDA LOSSGREPORTRCTR CPI 150 RC

INLINE / 3AH, ADDRESS}LOSSRREPORTRCTR™ /
INLINE / @FEH, 150, @DOH /

IF ((,NOT,SIZNALRLOSS) .OR. LAST@SIGNALR®LOSS) 6O TO 2
CALL LOGRMES{MESRSL)
GO TO 45

IF (SIGNALBLOSS) RETURN

IF (( .NOT.FRAMERLOSS) .OR. LASTQGFRAMEQRLOSS) GO TO 3
CALL LOGQEMES (MESQ@FL)

50 TO 45

IF ((.NOT.DLUQCONDITION) .OR. LASTRBLURGCOND) GO TO 4
CALL LOGRMES (MESQ@BS)
50 TO 45

IF ((.NOT.PRBSQ@LOSS) .OR. LAST@PRBS@LOSS) GO TO 5
CALL LOG@MES(MESRPL)

BUMP THZ LOSSGREPORT2CTR LXI H, CTR INR M

INLINE /218, ADDRESS(LOSSGREPORTGCTR), 34K /
GO TO 120

IF (PRBS®LOSS .OR. (.NOT.LASTRPRBES@LOSS)) G&GJ TO 6
CALL LOZQGMES(MESQPK)
GO TO 1e®@

IF (BLURCONDITION .OR. (.NOT., LASTGELUGCOND)) GO TO 7
CALL LOGQRMES(MESENE)
GO TO 192

IF (FRAMERLOSS .OR. (.NOT. LASTRFRAMERLOSS)) GO TO 8
CALL LOGGMES(MES@FK)
GO TO 160

IF (SIGNA RLOSS .OR. (.NOT.LAST@SIGNALRLOSS) ) RETURN
CALL LOG@MES(MES®GS)

CALL GQRSERVICE(4ZH)
RETURN
END

STORAGE: g211

VARIABLE STORAGE: 0002
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SYMBOL TABLE

1CCB
1CB3
1C9B
1CDE
183
1087
1C4F
1c7eC
132

1CE7

1CE7
1CE7?
1CE7
1CE7
1CE7
1CE7?

1CE?
1C®7?
1CE7?
1CE7?
1CE7
1CE7

1CE7
1CE?

1CE7

1CE%
1CE?
1CE7
1CEF
1CcFe
1CFB
1D@z
1003
1D@3
inga
1pee
1D@F
1D1F
1DP1E
1D2D
1032
1D42
1p4g
10359
in6e
1D72
in7e
1972
1n74

8
4

6
B2

1
3
4
3
45
2

0 e Nesde e oo 30 e oe e e e e oo e e e o o oo ook ede e o A ook e e o o o 3 A R RS e e e ol ek 3

SUBROUTINE SET®TRAFFICRLIGHTS

O seskeioo dedeseslaioaie el ook siestesee ko e s e sk s et e i ool o e sl e okt ool o e
C THIS ROUTIMES USES FLAGS AND MASKS FOR DISCRETE LED’S TO

C SET THE STATE OF THE FRONT PANEL DISCRETE LED'S
c TRAFFIC LIGHTS USED BY JEFF'S FRONT PANEL DISPLAY ROUTINE
c %% TRAFFIC LIGHTS
c BIT 2 AUTOCONTROL
C RIT 1 SIGNAL LOSS
c BIT 2 FRAME LOSS
c BIT 3 PRBS LOSS
c BIT 4 GATING
INTEGER*1 TEMP,RNTEMP,BLGFLAG
C */ COMBINE AUTO LIGHTS, PRBS3LOSS, FRAMELOSS, & SIGNALELOSS

C */ FIRST DECREMENT THE BLINK@CTR AND CHANGE STATE OF BLINK IF

c CTR = 2
IF ( BLINKEGCTR NE. 2 ) GO TO 322
BLINKER = _MT. BLINKER
ELINKGCTR = 88
303 BLINKGCTR = BLINKEGCTR - 1
C USE FLAGS TO SET THE TRAFFICGLIGHTS CONFIGURATION IN TEMP

TEMP = @
C ¥% AUTO CONTROL LIGHT
IF ((RSQE232QCTHERE.AND.RSGLOCAL@LOCKOUT) .OR.
BUSGREMOTERENABLE ) TEMP =
C **¥ OTHERS:
BL@FLAG = BLINKER .AND. (RUNGSTOP.EQ.2)

TEMP + 1

IF ( SIGNALGLOSS .JOR. ( RLINK@SIZNALRLOSS .AND. BLGFLAG))

& TEMP = TEMP + 2

IF¥ { FRAME@LDSS .OR. ( BLINKGFRAMEGLOSS .AND. BLEGFLLZ))

o TEMP = TEMP + 4
IF ( PRBSGLOSS .OR. (PLINKGPRBSQGLOSS .AND. BLRFLAG))
& TEMP = TEMP + 8

0 %/ DETERMINE IF ZATING LIGHT SHOULD BE ON:
325 IF {( SIGNAL@LOSS) .OR. (.NOT. SIGNALROBTAINED))
& GO T0 323



UTI FORT//82 COMPILER 3.3a1 PAGE 2090

1D7¢ IF (GATINGRWINKGCTR .EQ. @) GO TO 322

1084 € /% COUNT DOWN WINK LIGHT--INDICATES A NEW NUMBER PUT IM ERRORGDISPLAY
1Dg4 GATINGRYWINKQ@CTR = GATINGGWINKQCTR -~ 1

1p8¢C GO TO 383

1D8F ¢ /* ELSE TURN ON GATING LIGHT

1D8F 3082 TEMP = TEMP + 12H

1D97

1D97 ¢ */ FIGURE OUT WHAT THE RUN/STOP LIGHT CONFIGURATION SHOULD BE
1D97 383 RNTEMP = RUN@STOP

19D C /¥ RUN OR STOP #ILL BLINK IF ANY BLINKING FLAGS SET

1D9D IF }} BLINK@SIGNAL2LJSS ,OR. BLINKGFRAMERLOSS .OR.

108D & BLINX@EPRBSALOSS) .AND. BLINKER )} RNTEMP = 9

1DB2

1DB2 304 IF ((TEMP.EQ.TRAFFICGLIGATS) .AND.

1DB9 & (RNTEMP.EQ.RUN@RSTOPRLIGET)) RETURN

ipC9 RUNGSTOPRLIGHT = RNTEMP

1DCD TRAFFICQRLIGHTS = TEMP

1DD2 UPDATEQFRONT2PANEL = ,TRUE.

1DD6 RETURN

1oD7 END

PROGRAM STORAGE: 9242
VARIABLE STORAGE: 2@e3

SYMBOL TABLE
1DB2 3¢4
1D8F 332
1p97 323
1Dp73 325
1CFB 322
3D@6 BLOFLAG
3ne7 RNTEMP

3Da8 TEMP

1pDh7

1DD77 O Heedeskk ookl ok deaisat e s sfeole R e et ool st ek il oo ol s ol b ke sl st el o e el et e ook 6
1DD7 SUBROUTIAE SELECTRMESSAGERTEXT

1DD7

ITD7 € ¥edeskokokoso % oo e ot o sele 5o e R e 3k s AR A ke e 3 ol R ol Ol SR R R 3R
1DD7? ¢ %% MESSAGEGNUMEERS: 1 - COMMAND ERROR

1pD7 C 2 -~ POWER-UP ¥/ REALTIME
1DD7? C 3 - START TEST W/ REALTIME
10D7 C 4 - LOG REAL TIME ONLY
1DD7 ¢ 5 = SEND TIMES REQUEST
10D7? C & - SEND FLAG REQUEST
1pp7? C 7 - BER HEADER

1pn7 INTEGER*1 MASK1,MASKZ

1DD7?

1nD7 MASK1 = MESSAGEANUMLDER

1DDD MESSAGEGNUMRER=2

1D=E2 50 10 (1, 11, 21, 31, 41, 5%, 52), MASK1

1DEE RETURN

B O T S T T
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1DEF C COMMAND ERRO

1DEF 1 IF (MACHINEQFORMAT ) GO TO 2
1DF6 CALL SENDGMESSAGEGA}IMESGCE™
1DFF RETURN

1E@® ¢ ** SET COMMAND ERROR BIT IN SERIAL POLL REGISTER
1E@2 C ** AND REQUEST SERVICE OVER GPIB IF THERE

1EG@ 2 IF(.NOT ,BUSGREMOTERENABELE) RETURN

1EGE CALL GESERVICE(E2H)

1EQE RETURN

I BT € veveeeunoaonnssonusasennsnsasssssonnsssossossossssosssnsnsanas
1EGF ¢ ** POWER-UP

1EgF 11 CALL LOGRMES({MESEPW)

1E18 RETURN

1E1Q € tiiviiennueonaosnsnasnsenosssossasssesassasesstaasssscacsantsans
1F192 ¢ *%* START TEST
1B19 ¢ ** IF INSTARTANEOUS, SET FOR BER FEADER

1E19 21 IF ( ERRORP@GMODE.GT.4) MESSAGEGNUMBER = 7
1F1¢ 21 IF (TESTQTYPE.NE.2) GO TO 23

1E21 ¢ *¥%% ZLAPSED TEST

1%21 CALL LOGRMES(MESQL)

1E24 60 TO 25

1E2D 23 IF (TESTRTYPE.NE.4) GO TO 24

1E35 ¢ *%% SINGLY TIMER TEST

1E35 CALL LOG@MES{MES@S)

1E3E GO TO 25

1F41 C *%% REPEAT TIMER TEST

1E41 24 CALL LOG@MES(MES@R)

1E42 25 CALL LOG@MES (MESQT)

1E53 RETURN

1ESE £ i ieuvuonnonosooenannsasonesnnsasssessnsssntonsnssassonsanannonas
1E54 C ** REAL TIME LOG ON HOUR WHEN NO LOGS THIS HOUR
1E54 31 IF (PRINTERQRTEZRE) CALL PRINTRDATE

1E53B RETURN

1E5C C ettt e s et eesteasae e eeeasasecneareetcser ettt tset enannans
1B5¢ ¢ *% REQUEST TIMES

1E5C 41 IF (TOGAUTOQOK) GO TO 42

1E63 MESSAGEGNUMBER = 5

1568 C **% IF BUFFER In USE ALREADY TRY AGAIN NEXT TIME
1E68 RETURN

1T€0 42 CALL SELECTQRAUTORBUF

1EEC MASK1=" “

1F71 MASK2=7

1E74 RUSQ@FORMAT =0

1E7S IF ( .NOT.MACHINERFIRMAT) GO TO 43

1E81 ¢ ** FUS OUTPUT:

1E81 MASK1=","

1E86 MASK2=5

1E89 BUS@FORMAT=1

1ESE

1E8E ¢ **R§-232 CSUTPUT:

1E8BE 43 CALL CLOSURE

1ES1

1E91 44 CALL BUFFERGREAL@TIME(’R”,2,MASK1)

1EAA CALL BUFFERRELAPSEDUTIME(2)

1ER2 CALL FORMATQTIME(TIMER,4, : ", ’37)

1ECA CALL CLOSURE

17CD CALL ENDGMESSAGE(MASKZ)

1EDC CALL QUEQE4UTO
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1EDF
1EE2
1FEE2
1EE?
1EES
1EES
1FRED
1EEE
1EEE
1EEE
1ERE
1EEE
1EEE

RETURN
B tetietetaeressasaasasvcenssessnsonnoasoasossaostnstatscssncssnas
C #*#* FLAG REQUEST -- RS-232 ONLY
51 MESSAGERNUMBER=B
52 CALL OUTPUTRTRAFFICOLIGHT@RSTATE

MESSAGERNUMBER=0

RETURN
Ceeennennrseroetoaeteessesnoatcassasesssocsssnanstssensvseasannnne
C
C ** BER HEADER
cs1 CALL LOGEMES(MESG@BR)
¢ RETURN

END

PROGRAM STORAGE: 8293

VAFIARLE STORAGE: @002

SYMROL TABLE

1E91
1E8E
1E€EQ
1E41
1E4A
1E2D
1E@3
1EES
1EED
1E5C
1E54
1E19
1E0F
1DEF
3De4
3DA5

1EEE

44

43

42

24

25

23

2

52

51

41

31

21

11

1
MASKZ2
MASK1
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}3}3}}3}3}33Y131331313313RY PinE: MEAS.FTN {{{{{{{{{{{{{{{{{{{{{{{{{{

1EEE ¢ escsiosksknde s o on §e o oo S el ek sl el Se S s e 3 ok o S e e s o ale s e seais s o Rk eale s e e dede e

1EEE

(o]

1EEE SURROUTINE BCDNUMRTOGASCII{ASCII)

1EEE

1EEE C e e e 3 e e sie e e e ol sde 2 3 e sl e e e sl e vk slesieale ealk sk she sk o 3 Az 3k e S0 sic sfe ke sle e e sl ol sk ol e e e e SOl SR SRR R
1EEE ¢ CONVERT BCD NUMBER TO ASCII(& CHARACTERS), 7TH BYTE OF ASCII
1FEE € IS USED FOR AN INDICATOR OF 300D, OVERFLOW OR UNDERFLOW
1EEE C BCDNUM: OMES (4) ,TENTHS{3) ,HUNDREDTHS (2),EXPONENT (1)
1EEE INTEGER™1 ASCII(7),I,X,CT

1EEE C BCDNUM IS A GLOBAL

1EEE C ** CLEAR FLAG

1EEE ASCII(?) = "¢~

1EF7 ASCII(1)=ASCII(5)=ASCII(6)=" ~

1F15 IF ( BCDNUM(1) .NE, @FH) GO T0 3

1F1E C %% NUMBER IN I FORMAT:

1F1E X = 4

1F23 D0 2 I=2,4

1¥26 ASCII(I) = BCDNUM(X) + 30H

1F3F 2 X=X -1

1751 RETURN

1¥52

1F52 C *% E-F)RMAT

1F52 € NOW THEREE DIZITS, AT LEAST 1 HAS A D.P.(MSB=1)
1F52 C MORF THAN 1 D.P. INDICATES OVERFLO# OR UNDERFLOW
1F52 3 =4

1F57 I1=1

1F5A CT=¢

1F5E 5 ASCII(I) = (BCDNUM(X) .AND, @FH) + 3QH
1F79 I=I+1 _

1F81 IF { BCDNUM(X) .G%. 2) ¢) T0 &

1752 CT = CT + 1

1Fo8 IF (CT .GT. 1) GO TO €

1FA1 C *% ONLY PUT ONE “,” IN !

1FAl ASCII(I) = ~.~

1FAD I=I+1

1FB5 6 X=X-1

1FRD IF ( X .GT. 1) GO T0 5

1FCE

1FC6 C CHECK EXPONENT(BCDNUM(1)) + OR - BY MS3B
1¥C6 IF(BCDNUM(1),EQ.1FH) RETURN

1FCD ASCIIES) = (BCDNUM(1) .AND. &FH) + 3@E
1FDF ASCII(5) = “+°

1FE" IF (CT .GT. 1) ASCII(7)="W~

1FFA C FLAG OVERFLOW="W®, UKDERFLOW="U"

1FFA IF ( BCDNUM(1).GE.2) RETURN

2601 ASCII(5) = "=~

2084 IF ( CT .GT. 1) ASCII(7)="U"

231¢C RETURN

201D END

PROGRAM STORAGE: 233
VARIABRLE STORAGE: @027
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SYMBOL TABLE

1FB5
1¥5E
1F3F
1¥52
3CFD
3CFE

3CFF
300

221D

201D
201D
21D

221D

221D
201D
2¢17n
2¢1D
203D
203E

PROGRAM

6

5
2
3
C
X
I
A

SCII

(0 5% S ol o 5% e e e e ol s sk e e e ek e o s ok o o ek sy e s ok Aeie e oot sfe e st e ol o e o s sl el ok ook

SUBROUTINE GO3FLOATETEMP (FP@DES)

(0 st ey e ale e dbeofe ek e e e e e o ape e et ofe e o ok e i ale e e age e e e afeofe o ale oo ofe e e e ek

C

FLOAT FLOATQTEMP INTQ FPDES

INTEZER*1 FPRDES {5)
CALL FLTPTEPACK
& (REFORE3FLIATGTEMP ,FLOAT, BEFORERFLOATRTEMP, FPRDES)
RETURN
END

STORAGE: p@33

VARIARLE STORAGE: 2204

STYMBOL TABLE
3CF9 FPRDES

DRRE [ Mool ool skt dede e ok ke s ofe koo ol i e o ot o e i o o e s e e e o el e et ok

222K
203F
293E

2Z3L
203E

223F
2B3E
203E

223K
2723EF

202K
232E
2043
224
224%
2248
2048
224B

o Xi]

SUBROUTINE FLOATGACCTM (ACCUM)

she e s e e sk te e e o s e e o e sde skt s el ok e e sk eole s s o sbeale e e et ok sl e sl skt akeole s st o el B e oK

FLOAT I*5 ACCUM FLOATING POINT NUM RETURNS IN FIRST 3
BYTES OF ACCUM

INTEGER*1 &CCUM(5), TMP1(5), TMPZ(5)
LSB=(1), MSB=(5)

CAN ONLY FLOAT 15 BITS AT A TIME THEREFORE SOME MANIPULATION
IS REQUIRED TO BREAX THE ACCUM INTD 15 BIT CHUMKS

INITIALIZE TEMPORARY T3 ZERO
T™P1(1) =4CH
TMP1(2) = TMP1(3) = @

BITS 2 TO 14

*RE  BYTES 1 5 2 %%
LFLD ACCUM INX K MOV E,M INX & MOV A,M PUSH H ANI 7FE
MOV D,A ORA E JZ 992
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204B

2¢4E
2¢52
2855
2254
285F
205E
2067
2067
2867
2¢67
2087
2P€E7
2867
2867
20867

2867
206A
2P0EF
2875
22747
227D
2p8¢7
288y
2789
2082

2289
2892
2292
20AA
204A
20AR
20848
2044
20A4
2CAA
2284
20A4

20AA
20AD
20B2
2038
2@BE
2302
2803
22C€
2¢CH
23CF
2BCF
22CF
2ene8
22De
2eFr¢
20F3D

c

C BITS 1
c

C PIP H
C MOV 4,
C MOV E
c

C GO: M
c SHLD

o002

9p1
C TMP2 *

BITS 3

POP H
MOV
ORA A
925
Ga7:

oNoloNeReNeNeRe]

9¢5

906
oev

¢ ADJUST

913

XCHG SHLD FLOATRTEMP

INLINE / 2AH, ADDRESS(ACCUM), 23H,5EH, 23H, 7EH/
INLINE / @B5H, OE6H,7FH/

INLINE / 57H, ©B3H, OCAH, ADDRESS(938) /

INLINE / QEBK,22H, ADDRESS(FLOATEGTEMP) /

CALL GORFLOAT@TEMP(TMP1)

5 T0 29
#%% BYTES 2, 3 S 4

M INX H $BYTE 2 IN &
+M INX H MOV D,M PUSH E yBITE 3 IN L, BYTE 4 IN H
XCEG DAD H ORA A JP GO INX H sySHIFT H PR, ADD MSB OF A
OV A,H ANI 7FH MOV H,A ORA L JZ 985
FLOATQRTEMP

INLINE /g2E1H, 7EH, 23K /
INLINE / 5EH, 23HE, 56H, ©E5Hd, @EBH /
INLINE / 9H, 2B7H, @F2H, ADDRESS( 981), 23H /
INLINE / 7CH, @®E6H, 7FH, 67H, 235H /
INLINE / OCAE, ADDRESS(98¢5) /
INLINE / 22H, ADDRESS(FLOATGTEMP) /
CALL GOGFLOATQRTEMP( TMP2)
2%%16 -~ DIRECTLY ADJUST TEE FLT.PT. EXPONENT
TMP2(1) = TMP2(1) + 15

CALL FLTPTGPACK{(TMP1, +°,TMP2,TMP1)

¢ -39
#%% BYTES 4 & 5
MOV A,M INX B iBYTE 4 IN A
L, ™VI H,0 DAD H DAD H ;BYTE 5 IN L
JP 9@e INX H INX H ;SHIFT K PR 2, ADD MSB 0Of A

RAL ORA A JP 907 INX H
MOV A,H ORA L JZ 912

SHLD FLOATQTEMP

INLINE / BE1¥, 7EH, 23H /

INLINE / 6EH, 26H,2, 29H,29H/

INLINE / @B7H,2F2H, ADDRESS(9@6), 23H, 23K /
INLINE / 17H, 2B7H, ©@F2H, ADDRESS(987), 23H/
INLINE / 7CH, OB5H /

INLINE / 3CAY, ADDRESS(S18)/

INLINE / 22H, ADDRESS(FLOATRTEMP) /

CALL GORFLOATRTEYP(TMP2)

EXPONENT: TMP2 * 2%%3¢
TMP2(1) = TMP2(1) + 32

CALL FLTPTRPACK(TMP1, "+ ,TMP2,TMP1)
ACCUM(1) = TMP1(1)
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20FE
218¢C
2114
211B

ACCUM (2) = TMP1(2)
ACCUM(3) = TMP1 (3)
RETURN

END

PROGRAM STORAGE: g221

VARIABLE STORAGE: 0814

SYMBOL TABLE

2CF0
22BE
2088
2084
2275
2267
3CEB
3CFo
3CF5

211E

211R
2118
211B
2118
211B

2113

211B
2124
2131
213D
213D
213D
213D
213D
2157
2157
2157

2157
2157
2137
216¢
2162
2162
2164
2164
216C
216C
2160
2171
2171
2171
2172

910
9g7
906
Se5
921
Sez
T™P2
TMP1
ACCUM

% e ol e e ok o e ol ol e sk el o o ol e ook ok o o e el e o o ek a3 e o e K K o o o

SUBROUTINE INTEGER@BCD (RTMP,RDTMP,RESULTRTASK)

G o Hedsstean sk et sttt le ol it el o Aol ok e ARl st ok e sl o o o el s el e RS R R B A
INTEGER¥1 RTMP(5),RDTMP(5),RESULTQTASK

C #%% COANVERT 5 BYTE FIXED ACCUM TO FLOATING POINT SO IT CAN BE SCALED

1€25 CALL FLOATQACCUM (RTMP)
IF ((RESULTQTASK .NE, 6).AND.(RESULT@TASK.AE.-2)) GO TO 193¢
C IF RPESULTQRTASK IS 6 THEN,
€ RESULT NEEDS TO BE DIVIDED —— IT’S A RATE ( RESULT WILL
C STILL MEED TO BE DIVIDED BY 1 MILLION —-
c BUOT THAT’S DONE BY DIRECTLY ADJUSTING THE EXPOMENT
C ON TEE DISPLAY)
CALL FLTPTQ@PACK( RTMP, “/°, RDTMP, RTMP)

C »=x&ux%x  CALL COMERSION ROUTINE THRU JUMP TABLE
c CHANGFE FLOATING POINT TO BCE A/ EXPONENT

c PUT RTMP INTO B & D PAIR OF REGISTERS
¢ LXI H, RTMP INX H MOV B,M INX E MOV E,Mm INX MOV D,M
18322 INLINE / 2AH, ADDRESS(RTMP), 23H, 45H, 23H, 5EH, 23K, 56F /

C PUT RASE ZERO OF POWR12 TABLE IN ¥ & L REG
INLINE / 21H, ADDRESS{FPTENGNEG1d), 23H /

IF(RZSULTETASK.EQ.-2) GO TO 1031
C PUT LOWER NIBBLE CF RESULT TASK IN A FOR CALL--EIDDEM DIVIDE BY
c 1g**¢ IF 6, ZELSE @

INLINE / 3AU, ADDRESS{RESULTRTASK), @EFfH, 2FH /

C RESTART 7 THRU LOCATION 3@H IN TEE JUMP TABLE
INLINE / F7H/
RETURM
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2173

2173 1831 INLINE /3AH,ADDRESS (RESULT@TASK) ,0F7H/
2177

2177 RETURN

2178 END

PROGRAM STORAGE: 8293
VARIABLE STORAGE: @212

SYMROL TABLE
2173 1831

2157 1832

211B 1@25

3CDF RESULTETASK
3CE3 RDTMP

3CE7 RTMP

2178 (Bt 5o feow e s e ool 3o ek Kool Ao o e g dene e e 3 e e e Xl S e e ol ek

2178 SUBROUTINE INTEGERRTORASCII{ACCUM?)
2178
2176 (et e dkokeok sk sofale st ook Xe s o st oo el ke o ool oot et ol o e ke e e e e e o sl el e o ok R

2178 INTEGER¥1 ACCUM7(7)

2178 CALL INTEGER®BCD(ACCUM7,0KE,2)
218¢C CALL BCDNUMGTO@GASCII(ACCUM?)
2195 RETURN

2194 END

PROGRAM STORAGE: 0Q306
VARIABLE STORAGE: 09204

SYMBOL TABLE
3CDB ACCUMT?

2106 (s desieai doe ool e s sesle e e e s o sl sfeste sk sfe e sk o o e e o e e o o e 20 o fesfe de s s e e e e dfeoleale e sie

219€ SUBROUTINE SCALEGINTEGERGASCII(SRC7,DENOM,SCALE)
2196

2198 C S5 3 3R R R 0 30 3 e S Sl el Beoje weole aft 3 3l 6T HEaie 36 33 3 38 e e 3t ik vk ot o e 3t ol 3 e e afe it ole ot ade e ke e e e e e ol ok
2196 INTEGER*1 SRC7(7),DENOM(5),SCALE

21¢6

2196 CALL INTEGERRBCD(SRC?,DENOM,SCALE)

2171 CALL BCDNUMETIRASCII({SRC?)

21R% RETURM

21B3B END

PROSRAM STORAGE: Q©37
VARIABLEY STORAGE: f@1z
SYMROL TAZLE

3CCF SCALE
3CD3 DENOM
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3CD7
21BB

21383
21BR
21B3
21F3B

2133
2182
21BB
21BB
21BB
21C2
2103
21¢c3
21¢C3
21C3
21C3
21CA
21pe
21D%7
21DE
21E5

21%5H
21E5
21TF
21F4
21FA
Z1FD
22¢2
2204
229F
2215
2218
2218
2218
221F
2223
2228
222C
222F
222F
222F
2230
2238
222¢
2237
2237
2232
223

2234
2241
224FR
2249

SRC?

O ddesmoal N s e e oo e e e ok o s st ol e sk el ol 3R e e e ofe i e e e ik e 3 oo s ok e e e s feole e e e e e e e sde s ek

SUBROUTIMNE FORMATRTOTALELOG
& (BMES1,BMES2,BMES 3, DENOM)

O %o aeslone el e i de ok deole ok e e el sl ot ol e ol Nl e syt st e v o e e e e e s ool o ol e e S el sk o ke o

INTEGER*1 BMES1(7),BMES2(7),BMES3(7)
INTEGER*1 DENOM(7)

C ADJUST POINTERS FOR PRINTER
IF(BUSRFO MAT.NE.82H) GO TO 1

LHLD BMES1 LXI D,-336 DAD D SHLD BMES1

LHLD BMES2 DAD D SELD BMES2

LELD BMES3 DAD D SHLD BMES3

LHLD DENOM LXI D,-12 DAD D SHLD DENOM

INLINE /2AE,ADDRESS (BMES1),11H,@B@H,@FEH,19H/
INLINE /224 ,ADDRESS (BMES1),2AH,ADDRESS(BMES2)/
INLINE /19H,22H,ADDRESS (BMES2),2AH ,ADDRESS (BMES3)/
INLINE /194 ,22H,ADDRESS(BMES3),2AH ,ADDRESS(DENOM)/
INLINE /11F,FEH,@FFH,13H,220 ,ADDRESS (DENOM )/

[ War e R

C INCLUDE BIT MEASUREMENTS

1 IF ((1.,AND.MASK).EQ.2) GO TO 2
LETTER="B"
FAULTRFLAG=PRRS2LO5S
INLINE /2CDE,ADDRESS(40)

2 INLINE /@CDH,ADDRESS(32)
IF ((2.AND.MASK)}.EQ.2) &
LETTER="P"
FAULT@FLAG =FRAMERLOSS
INLINE /2CDH,ADDRESS(42)/

/
/
0 TO 4

¢  IKCLUDE BIPOLAR VIDLATION MEASUREMENTS
4 INLINS /2CDH,ADDRESS(33)/
IF ((4.AND.MASK).E2.2) RETURMN
LETTER="V’
FAULTOFLAG=.FALSE.
INLINE /BCDH,ADDRESS(42)/

C *¥ END THE BLOCK
RETURN

€  TFRIS ADJUSTS THEE ADDRESS DEPENDING ON ERROR TYPE

£30 LHLD EMES1 LXI D,-36 DAD D  Si{LD BMES1

c LELD BMES2 DAD D SKLD BMES1

c LELD BMES3 DAD D SHLD RMES3

32 INLINE /2A9 ,ADDRESS (BMES1),11H,@C8F,8FFE,19H,225/
INLINE /ADDRESS (BMES1)/
INLINE /2AH,ADDRESS (EMES2),15H,22d ,ADDRESS(BMES2)/
IMNLINE /2AE,ADDRESS (BMES3),13H,22K ,ADDRESS(BMESS)/
RETURY

46 CALL INTEGERGTORASCII(BMES1)
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2252
22538
226F
226¢
2291
2291

CALL INTEGERRTORASCII(BMES2)
CALL SCALFRINTEGER3ASCII(BMES3,DENOM,8)

CALL FORMAT@3@OF2TYPE(LETTER,BMES1,BMES2,BMES3)
RETURN

END

PROGRAM STORAGE: @214

VARTABLE STORAGE: 2216

SYMBROL TABLE

2218
223¢@
2249
21FD
21E5
3CBF
3CC3
3CC7
3CCE

2291
2291

2291
2291
2291

2291
2291
2291
229F
229F
22AC
22Ch
22EE
23@F
231P
2328
2334
2343
234C
2355
2358
2361
2384
2364
2377
2380
2398
23AD
23B7
23B5
23C2
23D4

2 ASCII(

4

38

40

2

1
DENOM
RMES3
BMES2
BMES1

( siee e 3 die e 3 A e e e 3 20 e o o e ke e we e e e e e e e e e e e dge 3 e 3 o B e N AR e A Ol AR R R R

SUBROUTINE CONVERT3ERESECCEXF(ASCII)

3% she ke 2l ol e e e el o s oo e e ofe s e sdeole e o sbesie sheafe seale sbe e o ez e e e ode 3¢ o A Wk e ek afe e e e e v o A ok 3
INTEGER*1 TEMP(E),NUM,ASCII(?),I,J
TEMP(4)=TEMP(5)=TEMP(6)=20H
IF (ASCII Q

IF ((ASCI

IF ((aScCI

F ((ASCI

IF (ASCI

IF (aScl

ASCII(3

ASCII(

ASCII(

(

ASCII
GO TO

U7) GO TU 20
“Y.AND.(ASCII(2).E0Q0.727)) GO TO 2@
) AN, (ASCII(4).EQ. . 7)) GO TO 48
’ (6).6T.747)) GO TO 20

’

. Y JAND.(ASCII
7Y G T3
; ) G TO 2

L)

’
1
,
,

(e R L R
et b D" e
A«‘Jt?jm

NN N b b

e 0N s

NN N e U
e =

LT | I I e

)
2)
5)
6)
3

5)
g)

nou
LN
LRN

= +

ASCII(

3 IF(ASCII(4).E3.”
TEMP§3;=3AH—ASCI
TEMF(2)=38H-ASCI

o TEMP(1)=39H-ASCI
G0 T0 12

12 TEMP(3)="2"
IF(ASCII{(3).EQ. 2") GO TO 11
TEMP(2)=ZAH-ASCII(3)+°2"

GO TO 9

—
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23D7 11 TEMP}2 7 =i0|

230C TEMP(1)=3AK-ASCII{(1)+'@"
23EC

23RC 12 NUM=0

23F1 IF((ASCII(5).EQ. +").AND.(ASCII(E).EQ."17)) GD TO
2412 NUM=ASCII(6)+1-32H

2421

2421 15 J=I=1

2429 ASCII(3)="."

2432 16 IF(NUM.EQ.8) &2 TO 17

243A IF(I.BQ.3) I=4

2447 ASCII(I)="9"

2453 I=T+1

245R NUM=NUM-1

2463 GO T0 186

246€

2466 17 IF(1.E0.3) I=4

2473 ASCII(I)=TEMP(J)

2484 J=J+1

2402 IF(1.EQ.7) GO TD 18

2407 I1=1+1

2442 G0 TO 17

2475

24A5 18 IF(TEMP(J).LT.5) RETURN
24B2 19 ASCII(I)=ASCII(I)+1

24CC IF(ASCII(I) . NE.3AH) RETURN
24DA ASCII(I)="2"

24F6 1=1-1

24FE GD TO 19

24F1

24F1 20 ASCII(7)=0

24FA ASCII(1)="1"

25093 ASCII(2;=ASCII(3)='Q'

2517 ASCII(4)="."

2520 ASCII(5)=ASCII(B)=" "~

2534 RETURN

2535 42 ASCII(1)=ASCII(5)=ASCII(B)=" "
2553 ASCII(2)=ASCII(3)=A5CII{4)="0"
2571 RETURN

2572 END

PROGRAM STORAGE: @737
VARIABLE STORAGE: ¢@13

SIMBOL TAEBLE
24B2 190
2445 1¢®
2466 17
2432 186
2421 15
23D7 11
23EC 12
2398 9
2387 1@
2352 2
23€A 3

15



UTI FORT//8@ COMPILER 3.3A1 PAGE @121

2535
24F1
3CB2
3CB3
3CB4
3CB5
3CBB

2572

2572
2572
2572
2572

2572
2572
2572
2572
2572

2572
257B

2586
2587
2587
2587
258%F
2591
2504
2594
2594
239R
259F
2341
2541
25A8
2548

25AR
25AB
2543
25R3
25B3
2583
25233
23B3
25P4
25C0¢
25C7
25CE
25CE
250¢
25E1
25%1

25ED

40

20

Jd

I

NUM
TEMP
ASCII

0 %3 e e e e o o e e sl R aledje e sese Ao e s e o e e e e e Ak e e o 6 e Xe e e e e e e e e ko e e e e e e e e

SUBROUTINE FORMAT@THRESH@PAIR
& (MES ,PMES1,PMES2,DENOM)

(0, e 3 e i e e e ae e K a3 e A0 N e e et o e e e 3 de e e e ok e e e e e e ke e e ofe o e o e o e e el o ok

INTEGER*1 MES(3),PMES1(7),PMES2(7)

INTEGEE*1 DENOM(5)
C FIRST MUST ADJUST PMES1 AND PMES2 TO APPROP. THRESHOLDS
c THRESHOLD ZERC IS PASSED IN PMES1 AND THRESHOLD 1@E-7
c IS PASSED IN PMES2

IF(LOGRCOUNTER.GT.5) GO TO 408
50 70 (129,1,152,22¢,152,158,154,182),TEMP1

15¢ RETURN

c LHLD PMESZ LXI D,14 DAD D SHLD PMES2

122 INLINE /2AF ,ADDRESS (PMES2),11H,14,8,13H/
INLINE /22H ,ADDRESS (PMES2)/
GO TO 1

c LFLD PMES2 LXI D,7 DAD D SHLD PM=zS2

2f2 INLINE /2AH,ADDRESS(PMES2),11H,7,9,19H/
INLINE /22E,ADDRESS (PMES2)/
GO0 To 1

c LHELD PMES1 LXI D,-14 DAD D SHLD PMES1

400 INLINE /2AH,ADDRESS (PMES1),11H,@0F2K,8FFKE,19K/
INLINE /22H ,ADDRESS (PMES1)/

MUST ADJUST PMES1,PMES2,DENOM IF SERVICING PRINTER
IF(ZUSQGFORMAT.NE.82H) GO TO 2

LHLD PMES1 IXI D,-336 DAD D SHLD PMES1

LHLD PMES2 DAD D SHLD PMES2 LHLD DENOM

LXI D,-1¢d8 DAD D SHLD DENJM

INLINE /2AH ,ADDRESS (PMES1),11H,CB@E,CFEY,10FK/
INLINE /228 ,ADDRESS (PMES1),2A4H,ADDRESS(PMESZ2)/
INLINE /1S¥,22H,ADDPRESS(PMES2),2AH,ADDRESS(DENOM)/
INLINE /11H,2FSH,@FFH,194,22H,ADDRESS (DENIM)/

2 CALL STRINGRTOBBUFFER(MES,3)
SEPARATOR1=" ~

60 10 (5,25,45),5ELECT
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25EN 5 IF ((MASK.AND.2).E3.2) GO TO 1@
25F7 LETTER="P"

25FC INLINE /2CDH,ADDRESS(782)/

25FF SEPARATOR1=B4H

26p4 19 IMLINE /@CDH,ADDRESS(62)/

2687 IF((MASK.AND.1).EQ.2) GJ TO 28
2611 LETTER="B"

2616 INLINE /@CDH,ADDRESS(78)/

2619 SEPARATOR1=84H

261F 28 INLINE /@CDH,ADDRESS(65)/

2621 IF((MASK.AND.4).EQ.@) GO TO 22
2628 LETTER="V"

2630 INLINE /2CDE,ADDRESS(72)/

2633

2633 22 CALL ADDQRTOGBUFFER(®)

263R

2638 RETURN

263C

263C 25 IT((MASK.AND.2).EQ.8) GO TO 28
2646 LETTER="P"

2643 INLINE /@CDKE,ADDRESS(82)/

264F SEPARATOR1=84H

2653

2653 28 INLINE /2CDH,ADDRESS(68)/

2656 IF({MASK.AND.2).EQ.8) GO TO 33
2660 LETTER="B"

2665 INLINE /@CDH,ADDRESS(BE)/

2668 SEPARATOR1=84H

266D

266D 33 INLINE /@CDH,ADDRESS(65)/

2677 IF((MASK.AND.4).EQ.2) GO T0 35
2674 LETTER="V"

267F INLINE /@CDH,ADDRESS(802)/

2682 35 CALL ADDGTOGRUFFER(®)

2684

2684 RETURN

268B 45 IF((MASK.ANT.2).EQ.@) GO TO 48
2695 LEPTER="P"

2694 INLINE /#CDE,ADDRESS(9@)/

269D SEPARATOR1=84H

26A2

2642 48 INLINE /2CDE,ADDRESS(6@)/

2645 IF((MASK.AND.1),EQ.8) 6D TO 53
26AF LETTER="B"

26R4 INLINE /CCDH,ADDRESS(D92)/

2637 SEPARATOR1=84H1

268C

26BC 53 INLINE /@CDH,ADDRESS(65)/

26BF IF((MASK.,AND,4).EQ.€) GO TO 55
26C9 LETTER="V"

26CT INLINE /¢CDH,ADDRESS(32)/

26D1 55 CALL ADDGTOGRUFFER(2)

2619

26092 C FIRST TO ADJUST FROM PARITY TO BIT ACCUMULATORS
26D9 Ce#z LELD PMES1 LXI p,56 DAD D SHLD PMES1

26D9 C LHLD PMESZ2 DAD D SHLD PvESZ

26D9 64 INLIKE /ZAH,ADDRESS (PMES1),11E,5€,8,1EH,22H/
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26F1
2613
26EA
2608
26EB
26TB
26ER
268
26F3
26F5
26FC
26FD
26FD
26FD
2706
278F
2712
2713
272F
2749
274C
274D
2756
275F
2762
2763
2763
2772
2781
2786
Z78F
2794
275D
27AQ
27A1
27A1

c

INLINE /ADDRESS(PMES1)/
INLINE /2AH,ADDRESS (PMES2),13H,22H ,ADDRESS(PMES2)/
RETURN

ADJUST FROM BIT TO BPV

¢ce5 LHLD PMES1 1XI D,-112 DAD D SHLD PMES1

c
€5

c
79

ae

o0

95

PROGRAM

LHLD PMES2 DAD D SHLD PMESZ
INLINE /2AH,ADDRESS (PMES1),11H,20H,¢FFH,108E,22H/
INLINE /ADDRESS(PMES1)/
INLINE /2AL,ADDRESS (PMES2),13H,22H ,ADDRESS(PMES2)/
RETURN

INTESERQ@TORASCII
CALL INTEGERGTORASCII(PMES1)
CALL INTEGERQTORASCII(PMESZ)
INLINE /@CDH,ADDRESS(95)/
RETURN
CALL SCALERINTEGER2ASCII{(PMES1,DENOM,SCALE)
CALL SCALERINTEGER2ASCII(PMESZ,DENUM,SCALE)
INLINE /@2CDH,ADDRESS(395)/
RETURN
CALL CONVERTRGERQGSECREFF(PMES1)
CALL CONVERTGER@GSECQEFF(PMESZ)
INLINE /@CDE,ADDRESS(95)/
RETURN

CALL ADDQRTOGBUFFER(SEPARATOR1)
CALL ADDQ@TO@BUFFER(LETTER)
FORMATQSEPARATOR=22H

CALL FORMAT@®1QRLOS (PMES1)
FORMAT@SEPARATOR=82H

CALL FORMATG®IQRLOG (PMES2)

CALL CLOSURE

RETURN

END

STORAGE: @5E1

VARTABLE STORAGE: gel4

SYMPOL TAEBLE

2763
26D1
26BC
274D
2642
2682
266D
2713
26853
2633
26ER
2617
2609
26FD
26¢4

25
55
53
90
48
35
33
£0
28
22
€5
22
€@
79
16
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268B 45
263C 25
25ED 5
25CF 2
2594 207
2586 152
25AB 1
2587 100
25A1 407
3CA4 DENOM
3Ca8 PMES2
3CAC PMES1
SCB@ MES

27A1 (% esk e dede s e e e e e Ak e e Fede e e oo e e o sle s e e g e e e e e sie e slesfeaie e esiesie Nexe esieoke

27A1 SUBROUTINE FORMAT@ERRQGSEC

ggﬁi (0 ek e e e e o e o e e o sl eal e el s e ol e R e ok e e o e s o ke ot e e el e s ek
2741 SELECT=1

27A6 SCALE=0

27409

2749 IF (BJSEFORMAT.EQ.82H) GO TO 62
2731 MASK=BLOCKBMASKRA

27B6 CALL SELECTRAUTOGBUF

27B9 INLINE /#CDH,ADDRESS(12)/

27BC CALL QUERAUTO

27RF RETURN

27C¢e

27C2 1@ CALL FORMATGTHRESH2RPAIR (ESMES,
27C6 & P@EMEASE2A ,PEMEASE2AWT?,

27D1 5 DENOMRMEASCGA )

27DA

27DA RETURN

27DB

27DB C FOR PRINTER

27DB 68 MASK=BLOCK3MASKGP

27E1 CALL SELECTIFRTEEUF

27E4 INLINE /2CDE,ADDRESS(1@)/

27E7 CALL PRINT

27EA RETURN

27ER

27ER END

PROGRAM STORAGE: €274
VARIABLE STORAGE: €202
SYMROL TABLE

27Cr 1@
27DP 62

DPER CRA AR e st s R R oo e e A s N AR KR e AN R A R R B e e
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27E3 SUBROUTINE FORMATQAVGRRER
27EB
SPER ()l dtcoiest oo st s stk e sk Ak e te e Arle e e s ol ate ool sk ks et e e st ol e o R R K

27EB SELECT=2

27F2 SCALE=S

27F3 IF (BUS@FORMAT.EQ.8¢H) GO TO 68
27FB MASE=BLOCK@MASK34A

28e¢ CALL SELECTRAUTOGBUF

2823 INLINE /BCDH,ADDRESS(12)/

2826 CALL QUEQRAUTO

2809 RETURN

2804

2804 10 CALL FORMATRTHRESH2PAIR (BERMES,
281¢ & FRMEASR3A,PRMEASR3ART?,

281¢C S DENOMGMEASGA )

2825

2825 RETURN

282F¢

282¢€ ¢ FOR PRINTER

2826 6¢ CALL SELECTQRPRTRBUF

2829 MASE=RLOCKRMASKGAP

282F INLINE /2CDE,ADDRESS(18)/
2832 CALL FRINT

2835 RETURN

283¢€

283¢ END

PROGRAM STORAGE: 2075
VARIARLE STORAGE: 2220
SYMBOL TABLE

282A 10

282¢ 60

SEDE R 0% R 3 32 B30 ol ek et sk KR Ao e s ol ol ok R RO HE 3 RO 5200 3 0 ol o e RO B 3R

2836 SURROUTINE FORMATGERRGSECZEFF

2836 _ _

2836 C o o A e S L L LT
283¢ SELECT=3

2837 SCALE=C

263F

283k IF ((FUSGFORMAT ,AND.EQH).NE.B) GO TO 62
2848 MASK=PLOCK®MASKRA

2840 CALL SELECTRAUTORBUF

2857 INLINE /@CDE,ADDRESS(12)/

2853 CALL QUERAUTO

2856 RETURN

2857
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2857 12 CALL FORMATQTIRESH2PAIR (EFFMES,

285D & PREMEAS(@4A,PRMEASQ4AQT7, .
2868 & DENOMEMEAS@A) !
2871 1
2871 RETURN :
2872 :
2872 ¢ FOR PRINTER J
2872 62 CALL SELECTRPRTQRBUF

2875 MASK=BLOCKGMASKQRP

2878 INLINE /6CDH,ADDRESS(12)/

287F CALL PRINT

2881 RETURN

2882

2882 END

PROGRAM STORAGE: @@ve
VARIABLE STORAGE: @¢0o¢
STMBOL TARBLE

2857 1¢
2872 62

e e e et e el o e el ek o e e ol e o e e R A e e o e s s e ok e e e e
2882 C

2882 SUBROUTINE FOEMATRPGERQ@SEC ‘
28582 :
2082 Heskuokoldod ool sl ol slesle ool e ool s st ol e R i s 30N oK 3632k 3 e sl e e e o o e ok i
2882 SELECT=2

2887 SCALE=-2

2884

2884 IF (BUSGFORMAT.EQ.82K) GO TO 52

2862 CALL SELECT@AUTOGBUF

2895 MASK=BLOCK@MASKRA

259R INLIKE /@CDH,ADDRESS(12)/

289E CALL QUEGAUTD

2841 RETURM

28A2

2842 10 CALL FORMATQTHRESH3PAIR (PESMES,

2848 &  PGMEASQ@4A ,PEGMEASQG4ART?,

28B3 & DENOMEMELSQSECa4)

26BC

28BC RETURN

283D

28RD C  FOR PRIATER

288D 62 CALL SELECT@PRT2BUF

2807 MASK=BLOC K@GMASKRP

2806 INLINE /@CDH,ADDRESS(12)/

268c0 CALL PRINT

28CC FETURN

280D
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28CD END

PROGRAM STORAGE: ©€75
VARIARLE STORAGE: @002

SYMBOL TABLE
2EA2 10
28BD 6@

280D (kv skediods deslk e st de e el 3 e s o) A Aeie e sie e e e e e e de s X ol ot a6 e e o e e X e o 4 o 3 e e e

28CD SUBROUTINE FORMATRTOTRERR
28CD
DR (R oot ok et e e s ool ek e e e ol kool o e o st 48 e kg e e skl ek ok g e ks e ook

28CD SELECT=1

2802 SCALE=0Q

28D5 IF (BUSGFORMAT.EQ.8@H) GO TO 6@
28DD CALL SELECTQAUTO@BUF

28E2 MASK=BLOCKGMASKGA

28F€ INLINE /gCDE,ADDRESS(1@)/

2BED CALL QUEGAUTD

28EC RETURN

28ED

28ED 1@ CALL FORMAT@TERESH3PAIR (ERMES,
28F3 & PBGMEAS(®1A,PGMEASQRIACTY,

28FE & DENOMQEMEASGA )

2807

2907 RETURN

29008

20¢8 € FOR PRINTER

2008 62 CALL SELECT@PRTQGRUF

252R

2997 MASK=BLOCKGMASK@P

2011 INLINE /@CDE,ADDRESS(10)/
2914 CALL PRINT

2017 RETURN

2918 END

PROGRAM STORAGE: €¢75
VARIARLE STORAGE: 2008
SYMROL TAELE

28ED 12

2998 6¢

2G5 (ot ot e e e e oo sk e e sk ol et e e e el i el s o sl 3 e 3 ot s el ek sk et s et

2¢c18 SUBROUTINE  SEND@EMES(MES)
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gg%g (¢ e 40l A e e e o o e e sl e e e Kok e sk e e o ofe e Resle ok e e 3o ok Reale s ek ookl ek s s e ot e oo
2918 INTEGER*1 MES(182)

2018

2018 IF(BUS@FORMAT .EQ.83H) G9 TO 5

202¢ CALL SEND®MESSAGERA (MES)

2929 RETURN

2622 5 CALL SEND@MESSAGEQRP (MES)

2933 RETURN

2034 END

PROGRAM STORAGE: @228
VARIARLE STORAGE: @fez2
SYMBOL TABLE

2924 5

3CA2 MES

DOE4 (R A e oo of ol e o sk el o o el e et e oo e ok e e o o ke e e Ao ke e ek

2934 SUBROUTINE FORMATGEURST

2034

D04 (ol saieaatenk Xesk ool seofe i eateoi ekl weste e s e e et e s ok ol e ok e e ook Aok R
2034 INTEGER*1 MASK1

2934 MASK1=5

2039

2939 IF(PUSRFORMAT.EQ.1) GO TO 2¢

2841 MASK1="7

2943 CALL SEND@MES (BURSTRKEAD)

294C SEPARATOR1=@

2851 SEPARATOR2=" ~

2954 IF(BUS@EFORMAT,EQ.83E) GO T0O 40
285C 22 CALL SELECTQAUTORBUF

265F BURST@FLAG=.TRUE.

2864 CALL INTEGERGTORASCII(BST1GTMPRA)
286C CALL INTEGERQ@TO@ASCII(BST2RTMPRA)
2875 CALL INTE ERGTOGASCII(RSTIRTMPGA)
287E CALL FORMAT@3R0F@TYPE(BURSTGLETTER,BST1R@TMPRA,
2984 & BST2RTMPRA,BST3RTMPRA)

200D BURSTRFLAG=,FALSE,

2042 CALL ENDQMESSAGE(MASK1)

2GB1 CALL QUEQAUTO

29B4 RETURN

2985 4¢ CALL SELECTQRPRTRRBUF

29B8 BURSTueFLAG=,TRUE.

26BN CALL INTE RLR2RTORASCII{(BSTI1Q@TMPGP)
28C5 CALL INTEGERARTORASCII(BSTR2GTVPEP)
28CE CALL INTEGLRRTORASZII(BST3RTMPGEP)
2907 CALL FORMAT@3RJIFETYPE(BUPSTRLETTER,BST1QRTMP2P,
28373 & BST2QRTMPEP ,BST3IRTMPEP)

29F6 BURSTEFLAG= ,FALSE.

28FR CALL END@MESSAGE(MASK1)

2A0A CALL PRINT

240D RETURN

2AQF END
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PROGRAM STORAGE: @218
VARIABLE STORAGE: £€81

SYMBOL TABLE
29R5 402

295C 2¢

3CA1 MASK1

DAGE (sl s e ook ok o e o Ao ek e Nee e e s ke i 33k ok sl e ok el e R o e e e e e R 3

ZAQFE SUBROUTINE FORMAT@TOTALGLOGRALL

2AQE
Z2AQE (e sk sk nok ol desk ok de g ek skde sk e Aot Rt R B Ak e s ok e ol ks Rk e e g

2A2E IF (LOGRCOUNTER.NE.2) GO TO 3¢
2416

2A16 ¢o 70 (5,15,3,12,3,3,3,5),TZ¥P1
2422 3 RETURN

2423 5 CALL SEND@EMES (T@RHEAD)

242C 30 T0 25

242F 10 CALL SEND@EMES {(TERKEAD)

2438 GO TO 25

2A3B 15 CALL SEND@EMES {T?QRHEAD)

2A44

2A44 25 LOGRCOUNTER=1

2449

2449 39 50 T0 (4@,5¢,60,70,80,48,508,6¢,72,60,112),LIGRCOUNTER
2455

2455 482 CALL FORMATGIOTRERR

2458 LOGRCOURTER=LIGRCOUNTER+1

2A67 RETURN

2461

2A61 58 CALL FORM TGERRQSEC

2A64 LOGRCOUNTER=LOZ@COUNTER+1

2A6C RETURN

246D

2A6D €@ CALL FORMATGPCERRSEC

2472 LOGGCOUNTER=LOGRCOUNTER+1

2478 RETURN

2479

2079 78 CALL FORMATQGERRASECQEFF

2A7C LOGRCOUNTER=LOGRCOUNTER+1

2A84 RETURN

2A85

2485 8@ CALL FORMATQAVIRBER

2A88

2A88 LOGRCOUNTER=LOGRCOUNTER+1

2A87 IF({TEMP1 ,NE.1).0OR. (LOGRCOUNTER.GT.6)) GO T2 108
2AAR CALL SENDEMES (T6RT7@HEAD)

2AR1 RETURN

2ABZ 122 LOGGECOUNTER=11
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2AB7
2ABB
2AR8
2ABB
2ACO
2AC1

RETURN

118 CALL FORMATQ@BURST
LOGRCOUNTER=@
RETURN
END

PROGRAM STORAGE: 2217

VARIABLE STORAGE: @202

SYMBOL TABLE

2AB2
2AB8
2A85
2A78
2A6D
2A61
2A55
2A44
2AZF
2AZ22
2A3B
2A23
2A49

2AC1

2AC1
2AC1
2AC1
2AC1
2ACE
2ACQ
2AD1
2AD7
2ADD
1@D4
2A%C
Z2AF4
2AF7
2AF7

2BB3
2BZ4
2B@T
2B172
2B2@
2B29
2B2A
2B2A
2B33
2836
2B46
2B4F
2B5¢
2852

l¢e
11¢
80
7@
60
5@
40
25
12
3
15
5
53]
(0 e o ol s s e e ae s e o o e s e e sl oo e ol o e ol o e e e e ok e oo sk sk e sl ok sk s e i s e e e e

SUBROUTINE SELECTRPARTIALGPRINT

(© sk e e o e e el o o e s s i e el e 3ot Aok st ke ok o5 e s e e sl ook ek otk e ook ok 4 sk st o sttt ek
SEPARATOR1=0
SEPARATORZ2=" *
IF(BUSRGFORMAT .EQ.82H) G2 TO 70
TEMP1=TQRTEMP2A
MASK=BLOCKGMASECA
IF(.NOT.MACHINERFORMAT) GO TO 15
RDOBQBSNQACRDOGQERSNQ1ILA+E
IF(ARCOUNTER,.GT.1) €0 TO 22
15 CALL TIMEGREZINSGOUTFUT

22 G0 T0 (32,40,25,28,25,25,25,560),TEMP1

25 RETURM
3¢ CALL SENDGMES (T@3HEADGMAC)
INLINE/CCDH,ADDRESS (8¢)/
CALL FORMAT@TOTALGLOG(BGMEASG2A,BRMEAS@LA,BIMEASE34A,
& DENOMERMEASQA)
RETURN

49 CALL SENDGMES ( T?@HEADEMAC)

INLINE /@CDH,ADDRESS(8zZ)/

CALL FORMATGTOTALALOG (Z@MEASEZAJT?,BA@MEASG1AQT?, BEMEASERAGT?,
NENOMEMEASGA )

PETURN

[=a]

32 CALL SENDGMES (TSQHEADGMAC)
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2B59 INLINE /2CDH,ADDRESS(80)/

2B5C CALL FORMATG@TOTALRLOG(BEMEASGRARTS ,BGMEASGL1AGTE,BGMEASRIARTS,
2B6C & DENOMRMEASRA)

2875 RETURN

2B76

2B76 60 CALL SEND@MES (T3RHEADEMAC)

2B7F INLINE /eCDH,ADDRESS(80)/

2882 CALL FORMATRTJITAL@LOG(B@MEASR1AQRT3,BEMEASE2ARTS, BRMEASR3ARTS,
2B92 & DENOMEMEASRA)

2B9B

2BOB RETURN

2B0C

2BSC 72 TEMP1=TQRTEMPQRP

2Ba2 MaSK=BLOCKGMASKRP

2BA8 CALL PRINTQGDATE

2BAB GO TO 20

ZRAE

2BAE 80 IF{BUS@FORMAT .NE,1) CALL SENDGMES(TZ@SRHEAD)
2BBF CALL SELECTRAUTORBUF

2BC2 IF(BUSGFORMAT,EQ.82H) CALL SELECT@PRTGBUF
2RCA IF(BUSQ@FORMAT .EQ.1) CALL CLOSURE

2BD2 RETURN

2BD3 END

PROGRAM GSTORAGE: @29@
VARIAPRLE STORAGE: 0ee%

SYMBOL TABLE
2BAE AP
2876 6¢
2B52 5@
2BE3 25
2B2A 40
2Bg4 39
24F7 22
24F4 15
2BROC 72

DRDE (e dea ol st s kst ool e ot 3tk Ak oo s s s ke o e e e e i ol ool e 3 ol o s RO e R

2BD3 SUBROUTINE FORMATGTOTALRLOGUMAC
2BD3

DRDF (ks sl skt s sk e seate sl oo e e e e sk sl g e e sl st sfesioa el e e s s e e e S R 3R B o o el
2BD3 IF(AGCOUNTER.NE,2) GO TO 18

2BDB AGCOUNTER=1

2BE?

2BEZ 18 GO0 T0 (15,2¢,25,30,42),ARCOUNTER
2BEC

2BEC 15 TRTEMPAA=1

2BF1 GO TO 35

2BF4 272 TETEMPEA=8

2BFQ GO TO 35

2BFC 25 TRTEMPRA=4

2C21 GO TO 35
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2024 30 TETEMPBA=2

2009

2089 35 CALL SELECTQRPARTIALGPRINT
2C6C CALL ADDRTOQRBUFFER(@)
2C14 CALL QUERAUTO

2017 AGCOUNTER=AQRCOUNTER+1
2C1F RETURN

2027 40 CALL FORMATGEBURST
2023 AGCOUNTER=D

228 RETURN

2c29 END

PROGRAM STORAGE: @896
VARIABLE STORAGE: 2067

SYMBOL TABLE
2C@9 35
2027 4¢
2C@4 36
2BFC 25
2BF4 20
2BEC 15
2BER? 106

DODO (% Hesiak dede e e e el e o ek f ool e el e e e o o e X HE e o o e o e e S e SRR

2c29 SUBROUTINE MEASUREMENTQRCOMPLETE?

2C29

2020 (s ol ol deokner d ok 5k S e e sk oo g st el s o ool e B e sie e e i e e 30 e o N Ao X e
2028 INTEGER*¥1 MASK1

2029

2C29 C *¥ BLOCK OF DATA??

2C29 IF { .NOT.BLOCKRTEMPS@GFULLGA) GO TO 18

2031 IF((.NOT.BUS@REMOTFRENABLE) .AND,( .NOT .RS@2322THERE))} &0 TO 178
20472 IF( .NOT.TOBAUTOIR0K) GO TO 18

2048 BUSGFORMAT=¢

204D IF(MACHINEGFORMAT )BUS@FORMAT=1

2C5¢ IF(ARCOUNTER.NE.Z) GO TO 17¢

205F € 4ivnvvnnnosesssnnssanssonssansavenssnssvsossenansonnas

2C5E ¢ SEE IF OK TO SEND TO AUTO DEVICE

2C3E TETEMPEA=THRESHOLD

2CE4 CALL FLOATRACCUM(DENOMBMEASQA)

2C6D CALL FLOATQRACCUM{DENOMIMEASQASECRA)

2C78

2076 € tuecennennsensososseossnntsesssootssannsnsasnnenssosassosn

2C76 C BLOCK OF TOTALS TO RSQR232 JR GPIB 7?7

2076 17 IF (MACHINERGFORMAT) BLOCKGMASK@A=7
2082 QRCOMMANDRA=DRCOMMANDRA+16

2084 IF (QACOMMANDGA.LE.16)} GO TO 179
2093 IF{QRCOMMAND@A.NE.17) GO TO 178%
2098 CALL TIMEGBESINSGCUTPUT

2ceC CALL FORMAT@BURST

2C9F GO TO 179
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2CA2 1702

2CA7
2CAF
2CRF
2C0D1
2¢Dhg
2CDE
2CE1
2CEe
2CEQ
2CF1
2CF9
2CFE
2D26
2Do6
2D@R
2p13
2D16
2D1B
2D24
2D33
2D38
2D39
2D3F
20486
2D4E
2D54
2D57
2D5D
2D62
2D63
2DBR
2072
2D7F
2D7F
2D7F
2D7F
2D85
2D8D
2D93
2n98
2DAR
Z2DAD
2DB5
ZDBB
2DC4
2DCD
2DD5
2DDD
2DEC
2DF1
2DFB
2DFE
2E26
2EZQ
2E11
2El4
2E17

173

171

176

177
178
179

&

BLOCKRMASKRA="7

IF ({(BRLUGCONDITION.OR.{.NOT.PRBSCOBTAINED)).AND,
(. NOT . MACFINERFORMAT)) ELOCKGMASKQ@A=6

IF (ORCOMMANDRA.EQ.24) BLOCK@MASKRGA=ERRORGTYPE.AND.BLOCKGMASKQ®A
IF (BLOCKRGMASKRA.NE.®) GO TO 171
MESSAGEGNUMBER=6

CALL OUTPUTRTRAFFICGRLIGHTRSTATE
MESSAGEGNUMBER=2

GO TO 179

IF(BLOCKGMASKGA.EQ.€) GO TD 179

IF ( UNLOG3EDRERRORSETOQRAUTO .EQ. 8) GO TO 179
UNLOGGEDRERRORSQRTORAUTY = @

IF (TXEMODE.EQ.2) GO TD 179

UNLOGGED@ERRORS@TORAUTY = 2
IF(PRINTRCONTROL.E?.1) GO TO 176

CALL SELECTRPARTIALGPRINT

MASK1=7

IF(MACHEINE@FORMAT) MASK1=5

CALL ENDRMESSASE(MASK1)

CALL QUE@AUTO

G0 TO 179

TEMP1=T@RTEMPQRA

IF(MACHINEGFORMAT) 6O TO 177
IF(ARCOUNTER.EQ.2) CALL DATEGTO@RS@E232
LOGRCOUNTER=AGCOUNTER

CALL FORMATQRTOTALRLOGRALL
ARGCOUNTER=LOGRCOUNTER

GO TO 178

CALL FORMATRTOTALRLOGGMAC
IF(AGCOUNTER,.NE.B) G2 TO 18
BLOCKGTEMPSQRFULL@A=,FALSE.
IF((Q@COMMANDRA.AND,16) .NE.2) QQRCOMMANDRA=0

C ieie ittt itstetteetsteaesarsasentoasssastassascsansnas

C BLOCK OF TOTALS TO PRINTER 77

18

195

195

IF( .NOT.BLOCKQRTEMPSRFULLGP) RETURN
IF( .NOT.PRINTERRTEKERE) GO TO 20
IF{ .NOT.PRIKTR0K) RETURN
RUSGFORMAT=82H

IF({PRCOUNTER.NE.2) GO TO 195
IF(C@COMMANDGP NE.2) ELOCK@MASKEP=7
IF(BLOCKRMASK@P.EQ.@) GO TO 2@
TRTEMP@GP=THRESHJLD

CALL FLOATRACCUM(DENOMGMEASCP)
CALL FLOATGACCUM{DENOMEMEASGSECGP)
ORCOMMAND@P=0RCOMMANDQRP+1€

IF ( QRCOMMANDRP.E3.18) GO TO 189
IF (COUNTERCGLISMIN.NE.Z) GO TO 29
IF ( UNLOGGEDRERPORSGTI@RPRINT.EQ.8) GO TO 22
UNLOGGEDRERRORSQ@TORPRINT = 2

IF (. NOT.PRINTERGTHERE ) GO TO 22
IF{PRINTRCONTROL,E3.1) GO TO 19¢
CALL SELECTGPARTIALRPRINT

CALL ADDRTOGBUFFER(Z)

CALL PRINT

GO TO 20

TEMP1=TQRTEMPRP
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2E1D IF(PQRCOUNTER,EQ.2) CALL PRINT@DATE
2E25 LOGRCOUNTER=PRCOUNTER

2E2B CALL FORMAT@RTOTALGLOGQRALL

2E2F PRCOUNTER=LOG@COUNTER

2E34 IF(PRCOUNTER.NE.2) RETURN

2E3A

2E3A 20 BLOCKQTEMPSQFULL@P = ,FALSE.

2E3F IF ((Q@COMMANDRP.AND.16).KE.2) Q@COMMAND@P=2
2E4E RETURN

2E4F C

2E4F END

PROGRAM STORAGE: 9550

VARIABLE STORAGE: @201

SYMBOL TABLE

2DF1
2E17
2E34
2D63
2p6a
2D06
2CA2
2CE?
2C7€
2D39
2D6B
2D7F
3CAD

2E4F

2E4F
2E4F
2E4F

2E4F
2E4F
2E4F
2E4F
2E4F
2E4F
2ES7
2E57
2E57
2E58
2E58
2EE7
2E6R
2F€ED
2EBE

2E6E
2EBE
2EGE

19
196
2¢
178
177
171
1729
173
17
176
179
1R
MASK1

(et e s i e i e s et st el st e sk ek el s e e sl e ke s e e sl el e ak skl skl
SUBROUTINE CONVERTGRESULTQINTORERRORGDISPLAY

6 A e e B e e e e e A0 o 2 o e 3ol 0 a0 N e SRt o AR K R 0 e R R A AT A O R R Bl S g

¢ ®%* RESULT TASK CAN EQUAL 2, 6, 18H, OR 2F¢CH

¢ *%% ( WITH ADDITIONAL MASK OF 20K, SEE IF RESULT GOES TO PERIPE)
INTEGER*1 PRFLAG

C 9F2H IN RESULT®TASK MEANS BLANY DISPLAY

IF (RESULTQRTASX ,NE. @F2H) GO TO 1725
C DISABLE INTERRUPPS BRIEFLY TJ CHANGE COMMON FOR DISPLAY UPDATE
INLINE /@F3H/

C BLANK THE ERROR@DISPLAY

CALL #OVTZ4(BRLANKS, ERRORGDISPLAY)

INLINE /@FBH/

UPDATE@FRONTGPANEL = ,TRUE,

RETURN
C1225 P@EFLAG = .FALSE.
c IF (( RESULTRTASK .AND. 2¢K) .NE. @) PGFLAG = .TRUE.
C RESULT@TASK = RESULTRTASK .AND, 1FH
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2E6E 1025 IF ((RESULTQTASK .EQ.6).0R.(RESULTGTASK.EQ.-2))

2E7C & CALL FLOATGACCUM(RDTMP)

2g§g CALL INTEGER@BCD(RIMP,RDTMP,RESULTRTASK)

2

2EAB IF }.NOT.} PRBSRLOSS .AAND. BLUGCONDITION .AND.
2EAB & ( .NOT .SIGNALRLDSS)

2FAF & JAND. (ERRDR@TYPE.EQ.1))) GO TO 1827
2ECE

2ECE INLINE /@F3H/

2EC7 ¢ %% IF BLU LINE IS ON AND BIT ERRORS SELECTED AND NOT PRES
2EC7 C PUT bla into the =2rrorGRDISPLAY

2EC7 CALL MOVE4(BLURCONFIG, ERRORGDISPLAY)

2ED6 INLINE /@FBE/

2ED7 C GO TO 1228

2ED7 50 T0 1031

2EDA

2EDA C *¥ QTHERWISE
2Enp 1¢27 INLINE / BF3E/

2EDB CALL MOVE4(BCDNUM,ERRORGDISPLAY)
2EE9 INLINE /QFBE /
2EEA

2EEA C SET CTR TO #IMK THE GATING LIGHT
2EEA 1831 IF (GATINGQRWINKGCTR .EQ. 2) GO TO 1229

2EF2 GATINGEWINKQRCTR = 2

2EF7 GO TO 1034

2EFA 1029 GATINGGWINKRCTR = 492

2EFF

2FFTF 1034 UPDATERFRONTRFANEL = ,TRUE.
2FC4 RETURN

2FP5 END

PROGRAM STORAGE: 9182
VARIABLE STORAGE: @¢01

SYMBOL TABLE
2EFF 1234
2EFA 1923
2EEA 1€31
2EDA 1@27
2EEE 1025
3COF PGFLAG

DEGDS (e ctookok o gl e 4ok e se ook 3ot deok ok e ook o ke oo s o MR 3 ol 0 e o e K

2F@5 SUBROUTINE PERFORMBANYQRCLOCKGREAD3RORJUSETS(CTASK,NENRDISPLAY)
2F25

DRRD (sl Rk Aok e etk ot e Ao 3 A Hoole e e s AR el s s e e ol el e s o

2F05 INTEGER*1 CTASK, NEWCDISPLAY

2F@5

2FB5 50 TO ( 893,822,883 ,804,525), CTASK

2F11 RETURNM

2F12 802 INLINE /2CDH,15H, 2/

2F15 ¢ CALL SETETIVMEROFGDAY
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2F15
2F14
2F1B
2F1R
2F1E
2F1E
2F1E
2F1E
2F25
2F2€6
2F26
2F28
2F28
2F2E
2F2F
2F2F
2F32
2F32
2F37
2F38

SAVEQRTIMEQRDISPLAY = .FALSE,

RETURN
803 INLINE /@CDH,18H,8/
¢ CALL SETGMOGDAY
C /% TIMEEDISPLAY WILL STILL BE PROTECTED #HEN AN INVALID
c /* ENTRY IN TIME TO SET
IF (SAVERTIME@DISPLAY) CALL TIME@GDISPLAY®ERROR
RETURN
804 INLINE /BCDH, JFH,2/
¢ CALL READTIMEQROFRDAY.
NE#GDISPLAY = ,TRUE,
RETURN
885 INLINE /@CDH, 12H,2/
C CALL REEADMOGDAY
NEWGDISPLAY = ,TRUE,
8e6 RETURN
END

PROGRAM STORAGE: @06l

VARIARLE STORAGE: €@&6

SYMBOL TARLE

2F2F
2F26
2F1B
2F12
2F37
3C99
3COB

2F38

2F38
2Fzg
2F38

2F38
2F38
2F3C
2F3C
2F42
2F42
2F42
2F52
2F62
2F72
2F73
2F72

8e5

eg4

823

8e2

gee6
NEWBDISPLAY
CTASK

(G e e ste sl e st ool e et e s e e s sl skt e sk sl et A s et e sl st e e st lolsk ok
SUBROUTINE UPDATERSYSTEMESTATUS

(0 e e ek e e e s sk ol sie e et A s oot e R el et s e el o ek el e

C #%% CALL STREAD TJ SET SIGNAL LOSS,FRAME LOSS,PRES LOSS,ZLUE CONDITION
INLINE / 2CDE, 21H, ¢, BF3H/

IF ( RUNESTOP ,EJ. 2 ) RETURN

£ %%%¥ IF RUNNING THEN LOOK FOR STATUS LOSSES
IF ( SIGNALRLOSS ,AND, SIGMNALQEOBTAINSD) BLIMKQ@SIGNAL@LCRS=,TRUF.
IF ( FRAMERLOSS .AND. FRAME@OBTAINED) BLINKQFRAMERLOSS=.TRUE,
IF ( PRBSQGLOSS .AND. PRBSQOBTAINED) BLINKYPRBSGLOSS=.TRUE.
RETURM

END

PROGRAM STORAGE: 2033

VARIARLE STORAGE: e¢oe
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SYMBOL TARBLE

DFTE (kR e e e Rl e ol e e el o Re o el o el ol 6o o B S e A e

§F33 SUBROUTINE SENDEGPINERGDOAN
F73

2F73 e we e sie e e e e e e s e e e oo e e el ale s 2 e e e s sfe sl e X e sl e o ik N sie e e sl s iR i TR g ok
2F73 CALL SELECTRAUTORRBUF

2F76 RUSGFORMAT=0

2F7B IF( NOT,MACEINEGFORMAT) GO TO 4
2F83 BUSGFORMAT=1

2F85 CALL CLOSURE

2F88 CALL BUFFERGREALRTIME(’R’,3,",")
2FOA CALL OUEGAUTO

2F9D CALL SENDQMESSAGEGRA (MES@GPDRM)
2FA6 GO0 TO 6

2FAQ 4 INLINE /2CDH,ADDRE3S(7)/

2FAC CALL QUERAUTO

2FAF CALL SENDBMESSASEGA}MES@PD™
2FBE € CALL SELECTBPRTRRUF

2FBF RUS@FORMAT =80H

2FC@ INLINE /2CDE,ADDRESS(7)/

2FC3 CALL PRINT

2FCE CALL SENDGBMESSAGEQP (MESEPD)
2FCF PETURN

2FD2

2FD3 7 CALL CLOSURE

2FD3 CALL BUFFERGREALRTIME(4,3,” )
2FE5 RETURN

2FFE END

PROGRAM STORAGE: 2115
VARIARLE STORAGE: @R2%
SYMROL TABLE

2FD® 7

2FE8 €

2FAG 4

2FEE (e e sesic deske ek se i siesle el deie e siesle dee shsfesovie s slesle el e s sde e e st e el ek esie e e

2FEE SUBRCUTINE SAVE@STATUS

2FE6

DFTE (¥t %ewe et %o R woofe o e ek 3okt e e e 3 e ook e sk 3o e ol S e o S oo e ek sk
2FE6 LASTGSIGNALGLOSS = SIGNALGLOSS

2FEC LASTEPRKBS LOSS = PRBSQELOSS

2FF2 LASTRFRAMLALOSS = FRAMEQGLQSS

2FF8 LAST@EBLURCOAND = BLUGBCONDITIOM

2FFE RETURN

2FFF END

PROGRAM STORAGE: @225



I. MAIN LINE
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VARIABLE STORAGE: 282

SYMBROL TABLE

2FFF

2FFF
7009

7083
7002
7003

70802
7202
70902
7000
7004
7007
7@2F
720F

7T88F
7214
7914
7217
7¢17
7214
7Te1A
731F
7822
7622
7023

7023
7323
7823
7023
7823

7023
7228
7z28°
782P
7Q2R
702R
7028
7231
7236
7238
7041
7241
7744

COMPILER(2)=7222H

INTEGER*1 CTEMP, FRONTPANELGCHANGEDQBYGMAIN, STARTGUP
c STISTEM OPERATION BREGINS

C **%% DISABLE INTERRUPTS TJ INITIALIZE ALL THE VARIABLES FOR
C SYSTEM OPERATION
C %%% DEVICE CLEAR RESTARTS HERE, THEREFORE REASSIGN STACK POINTER
1835 INLINE / F¥3H, 31H, 42H , 3CH /
CALL INITIALR®SYSTEM@STATE
IF(.NOT.FIRSTRFLAG) CALL SENDGPOWERGDOWN

C *#%% INITIALIZE THE FIRST STATE OF THE SYSTEM

1826 START@UP = .TRUE,
C %% READ MONTH DAY
INLINE / @CDH,12H,2 /
¢ #*%% CALL READ THE TIME OF DAY ROUTINE
INLINE / @CDE, 2FH, 2 /
%%% POWER-UP MESSAGE TO PRINTER OR R5-232
MESSAGE@GNUMBER = 2
CALL SELECTGMESSAGERTEXT
¢ #*¥% ENABLE INTERRUPTS AND G2 11!l
INLINE / F¥BH /

(@]

ra e szl 2 e 6 e e R s el e ok e e e ek sl i e o s e e e s e sfealesje ofeaie e sfeole e ek A e siasle slesle ek sfesk skole sk

MAaIN LOOP

OOOOO0

ste el e fese e s e 3 e e s ok 3 ik s e s sl el e ook e el o e s o e s el o ot s o e e skt ko U3 G e ok 3

8¢1 FRONTPANELQ@CHANGEDRBYGMAIN = .FALSE,
CALL UPDATEGSYSTEM2STATUS

£ *¥%% DISABLE INTERRUPTS TD MANIPULATE RESULT@TASK FLAG AND
c CLOCKQ®TASK FLAG--SO DON'T MISS CLOCK@TASKS OR RESULTS
CTEMP = CLOCKETASK
CLOCKGTASK = 1
RESULTRTASK = 0@
IF ( RESULTQREADY .EQ. €) GJ TO 1p12

RESULTQRTASE = RESULTQRREADY
RESULTQREADY = 2
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7047
7947
7047
7854
7862
7962
7262
7963

7863
7263
7863
7963
727E

707E
7378
7281
7381
7289
7989
728F
7293
7998
7296
T20E
729E
7POL
Te9E
739K
7241
7248

70A6
7286
73R
7@B5
72R5
79B5
79B5
78B5
79B5

79B5
TARA
ABLF

72BA
TBA
7ORA
728D
7@BD
72CC
7aCe
7204

C MOVE RESULT AND RESULTRDENOM TO RTEMP & RDTEMP

C MOVERACCUM CAN ONLY BE CALLED HERE BECAUSE INTERRUPTS ARE DISABLED!!!!!
CALL MOVE@ACCUM&RESULT,RTMP)
CALL MOVE®ACCUM(RESULT@DXENCM,RDTMP)

C *%% RE ENABLE INTERRUPTS
1012 INLINE /@FBH/

stk skl e e s seieoe sl ol el oo e e okt s s e ook o o s e s e oo e s st e o e s ok s g xe s o e e ks ok
c CLOCEK TASK

CALL PERFORMGANYGCLOCKGREADSGORGSETS
& (CTEMP, FRONTPAMELQRCHANGED@BYGMAIN)

C *% NO STATUS LIGHT UPDATE DURING LIGET TEST
CALL SETCTRAFFICILIGHTS

IF (.NOT.START@QUP) GO TO 1815
C %% JUTPUT INITIAL STATUS

STARTGUP = .FALSE,

MESSAGEGNUMBER=7

CALL SAVERSTATUS

1215 IF¥ (RESULT@TASK .EJ. @) GOTO 1228

O o o s ot shoskai e e i sl oo oot st ot R o a8 i e s o a8 e e 3 i 0 0 e e e e e e e e 0 e i ook e e
c RESULT T AS K
C e RTM?P READY TO CONVERT TO BCD AND PUT IN ERRDREDISPLAY
CALL CONVERTRRESULTGINTOGERRORGDISPLAY
FRONTPANELRCHANGED2BYGMAIN = ,TPRUE.

1223 IF (.NOT. (SIGNAL2LOSS ,AND.
& (UPDATE@RFRONTQRPANEL .OR. FRONTPANELRCHANGED@BYGMAIN)))
& GO TO 1232

e e st sile s e st s s sRale sk ook o e ool sfe e s ot oo o e s i s 2l et e e Y RO 3SR 4 e e 3 o e oo g e sl s
FRONT PANEL UPDATE
/* SINCE NO MILLION 2IT INTERRUPS DURING SIGNAL LOSS AND SINCE
FROMT PANEL UPDATE QCCURS DURING INTERRUPT, BETTER UPDATE
PANEL DIRECTLY, MAY BE A JHILE BE¥FORE ONE SEC TIC

(o Ne o Re Re

INLIKE / @F3K,2CDE,1EL,2,¢FBE /
C /* INTERRUPTS MUST BE DISARLED DURING rRONT PANEL UPDATE-~CALL THRT JMP

sk el s e s sl e e e s e ARaNe e e o Sk spe e e ol 358 sl ol aje sl e ol e e djesiasle ik e wa ol e e R o e ale e e el e sl ek sl g sl sl el
c SERVICE PERIPHEERALS
1232 CALL PSERV
IF (MOT.( PRINTER2THERE ,0R, RS@232RTHERE
5 .OR, BUSGREMOTEGENABLE)) GO T0 8¢1

IF ( MESSAZERNUMBER .EQ.Z) 30 TGO 1031
IP ( CLOCK@TASK.NE.1) GO TO 1831
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73DC
7@DF
70E2
70E2
72ES
70ES
70EC
70F4
T0F7
TEFA
70FA
70FD
7100

7123
7100
71¢0
7102

7122
7o08
2296
2209
@ago
2e0C
BzoC
0%
G22F
QaoF
220F
@2zar
R2BF
2aarF
G20F
gaer
Q2eF
2224
@227
eo27
pazw
228
232D
@a2D
232D
ga3e
p2308
go307

1931

1832

<2

(]

vk NeoleoleioNeole Nel (@]

00

e e 3 e % 3 e ek e desie sk sk e e e o o K3k 36 2 oo ke e e e s ae 4o e obe e e e e e e e e e e 3 e e e e o ok sk s sk ek ek

CALL SELECT@MESSAGEGTEXT
GO TO 1p32

CALL MEASUREMENTQRCOMPLETE?

IF ( STARTRUP) GO TO 1232

IF { RUNGSTOP .EQ. 2) GO TO 1832
CALL NOTEQRSTATRCHANGES

CALL SAVEQRSTATUS

CALL PSERY
GO To 8@1

JUMP TABLTE

sedless

ek

e 32306 3 e e e s e 3% sjeaie ¢ 3 esle sesde o ok e 3¢ seale e ol sle sl o e i e e e e e it s s e o o sl stk sde e e e s s sfe ol ofesfe e e ek e it sfe e e ksfesle sk

JUMP TABLE ENTRIES FOR FORTRAN ROUTINES

JMP
JMP

JMP
JMP
JMP
J9P
JMP
JMP
JMP
JMP

JMP
JMP

J9P

JMP
JMP
JMP

COMPILER(2) = 22264

INLINE/@C3H ,ADDRESS (ONCERPERQRSEC)/

ONCEQPERQRSEC 6
INLINE/BC3H ,ADDRESS (TENRS@BITS) /
TENGS@BITS 3
INLINE/GC3H ,ADDRESS (BRANCH@INRINPUT)/
BRANCHRONRINPUT @CE
READRGTIMEQROF®DAY OFd
READGMORDAY 12K
SETRTIMEQOF@EDAY 154
SETEMORDAY 18K
LEDTEST 1B4
DISPLA 1EH
STREAD 214
CLEAR DEVICE STATE 24H

COMPILER(2) = 244

INLINE/@C3H ,ADDRESS (1835)/
GSERV 27h
BURSTGEDATA

COMPILER(2)=244

INLINE /@C3K,ADDRESS(BURST@RDATA)/
RXQRPARSE

COMPILER(2) = 2DH

INLINS/@C3H ,ADDRESS (RXQPARSE) /

FPBCD SCH yRESTART 7
PSERV 330
INTERRUPT 38H
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@GDI@ G ek N e e vl ok e e e Nede B ok v de e e e sk s e ok Nele e e e e ek ok al o ok ofe e ol o ol o o e e e e e e o 3 e el ol

2332 C COMPITLER ADD ONS
@332 COMPILER(2) = 71@1H

71@1

7101 END

PROGRAM STORAGE: 2274
VARIABLE STORAGE: 2803

TOTAL PROGREAM STORAGE: @12737
TOTAL VARIABLE STORAGE: 2537

SYMBOL TABLE

T¢FA 1€32

7@E2 1831

7¢BA 108390

7TOAE 1022

7826 1215

7262 1013

7223 801

T0IF 19226

7902 1025

396 STARTRUP

3CO97 FRONTPANTLECHANGEDREYGYAIN
3C9& CTEMP

2FE5 SAVERSTATUS

2F7% STNDRPONERGDOWN

2F38 UPDATERSYSTEMBSTATUS
2F65 PERFORMGANYGCLOCKGREADSIOR2ISETS
2E4F CONVERTERESULTRIMNTORERROREDISPLAY
2029 MEASUREMENTQCOMPLETE?
2BD3 FORMATETOTALRLOGEMAC
2AC1 SELECTRPARTIALGPRINT
2A¢FE FORMATRTOTALGLOGGRALL
2934 FORMATQREURST

2918 SENDEMES

28CD FORMATEGTOTQERR

2882 FORMATGPCERQSEC

2826 FORMATGERREGSECGEFF
27%B FORMAT@AVG@RER

2741 FORMATEERRGSEC

2572 FORMATETHRESHGPAIR
2291 CONVERTQER@SECGEFF
21BE FORMATETOTALGRLOG

2196 SCALEGINTEGERGASCII
2178 INTEGER@PTORESCII

2113 INTEGERGECD

223F FLOATRACCUM
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201D GOQRFLOATQTEMP

1EEE BCDNUMQETOQASCII

1DD7 SELECT@MESSAGERGTEXT
1CE?7 SET@TRAFFIC@LIGHTS
1C14 NOTEQGSTATQCHANGES
1B38 FORMATR3QGOFRTYPE

14D9 TIMEGREGINS@OUTPUT
1A¢F FORMATEL1QLOG

19BA OUTFUTEIRAFFICCLIGHTRSTATE
196E LOGRMES

195E SENDGMESSAGEQP

194E SEND@EMESSAGEQA

1924 PRINTQDATE

1874 DATERTORRS@232

18C9 TOGAUTOROK

1894 PRINTROK

1872 BUFFERQGELAPSEDQRTIME
1819 BUFFERGREALGTIME

17D3 MOVEGASCIIQTIME

1746 ENDRMESSAGE

1795 CLOSURE

16F2 FORMATRTIME

16E2 ADD@TOGBUFFER

16AT™ QUERAUTO

1646 GASERVICE

1671 PRINT

166E PSERV

1682 BURSTEDATA

15CD TENRGGBITS

1585 GETRERROR@COUNTS

14F2 MOVEQRCTRETEMPQRTORACCUM
145F SERVICERTENG? @SEACCUM
1399 SERVICEGRLOCKQACCUMS
12F1 UPDATEGBLOCK

18F7 ONCEQRPERESEC

12D> SET@HORN

1838 ELAPSEDRTESTEDATAQ@TO@PERIPH
@FE2 UPDATEGTOTALQERRORS
@F6F UPDATEQGERRORGSECONDS
?¥F54 ACCUMRGEQTHR?

@F2F UPDATEGTHISRINTRACCUMS
@ECB NUMMYQRALLQZRRORSGDURINGRSIZNALRLOSS
@EAF FERCENTQEERRORQ@SECONDS
2EA1 ERRORQSECONDS

@E1E CUMULATIVEGRATE

@E12 TOTALQRERRORS

€DE3 SETERESULT

gD85 UPDATERTEST

2024 UPDATEGTIME

¢CE] BUMPQEASCIIQRTIMER

2CC4 COUNT@DOWNQTIMER

2CSD BUMPRELAPSEDQTIME
@C24 RUMPQ@CLOCK

ZADS RXQPPARSE

@aD2 SYNTAXGEERROR

¢6B8 BRANCHROMQ@IANPUT

@622 GET@SETRTORSET

2538 CATCHQRJUNKQINRTIME
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9525 TIMERDISPLAYGERROR

@51 F COMMANDRERROR

2528 ROTATEGDIGITRINTOQRTIME
24%B ADJUSTRNEWEERROR@MASK
9404 SAVECGTOTALGBLOCKQGWRINTERVALRRATE
23CE SAVERINTERVAL@BLOCK

8372 SAVEQRTOTALRRLOCKQG#RCUMULATIVEQRRATEQRP
231 SAVFEGTOTALGBLOCKRWRCUMULATIVERRATERA
P2EA SAVEQRTOTALGRLOCK

@2DE CHECKEMILEINT

21C5 INITIALGSYSTEMQRSTATE
2189 SELECTRAUTOGBUF

@1aD SELECTRPRTRRUF

@1A7 RESETRSYNTAXQFLAGS

2197 ZEROGINTERNALGACCUMS
@187 ZERJRASCIIRTIMER

215D CLEARQTHISQRINTRACCUMS@PRT
2133 CLEARGTHISRINTRACCUMSRAUTO
@11A RESETQR7CS

@2F7 STRINGQRTOBRUFFER

@2DE TIMEQRZERO?

22D1 MOVE4

@2BR ZERIRTIMEGREG

PgAR MOVERTIMEQTORDIS

@294 PUTGRTIME

@27€ ACCUMRGEQRLIM?

#266 ZERORBACCUM

£251 ADDRACCUM

@344 MOVEQRACCUM

@22ZR MOVEAMEMORY

3DC3 UNLOGGEDGERFRORSQTORAUTO
3DC4 UNLOGGEDRERRORS@TOZPRINT
2DC5 SFLAG

3DCA LOSSEREPORTECTR

3DC7 INTRCTR

3DCE QRCOMMANDGP

3DCS QRCIMMANDEA

3DCA REALRTIMEGA

2EZE ARUF1

3E92 REALRTIMERP

3EAE PBUF1

3EFE BUFFERQINSERTQPTR

3F@2 LOGRGCOUNTER

3F@1 TEMP1

3F¢2 FAULTGFLAG

3F@3 BUSQEFORMAT

3F24 MASK

3F25 SELECT

3F06 SCALF

3F¢7 SEPARATORZ2

3F@8 SEPARATORI1

3F2S FORMATESEPARATOR

3F2A FORMATRINDEX

3FZB COUNTERE1ISEMIN

32D NUMBERQ@SEQUENTIALGLOGS
2F?E LOGRMADERIMQLASTREOQUR
3F2F LETTER

3F17 BURSTQFLAG
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3F11 LASTGRLUGCOND
3F12 LASTGPRBSELOSS
3F13 LASTRFRAMEGLOSS
3F14 LASTGSIGNALQLOJSS
3F15 NE#BERRIRGMASK
3F16 FPERRORRTOQRPERIPH
3F17 MESSAGEGNUMEBER
3F18 TETEMPGP

3F19 TETEMPCA

3Fla AGCOUNTER

3F1® PECIUNTER

3F1C BST3@TMPGP
2F23 BSTZETMPGEP
3F2A BST1@TMP@P
ZF31 BST3QTMPGA
3F38 BSTZGTMPEA
3F3F BST1G@TMPEA
3F4€ DENOM@MEASGSECQP
3F4B DENIMRMEASQP
3F57% DENOMEMEASQRSECQRA
3F55 DENJIMGMEASQGA
3F5A VEMEASG4PET?
3F61 VEMEASG4PGTH
3F68 VEGMEASQ4PERTS
3F6F VEMEASQ4P

3F7€ VEMEASQ3PQRT?
3F7D VEGMEASG3PQRTE
3F84 VEMEASGE3PGT3
3F8R VEMTASQ3P

3FS8Z2 PRMEASQ4PRTY
3F9S PEGMEASC4PRTE
3FAC PGMEASQ4PRT3
3FA7 PGMEASR4P

3FAE PGMEASQ3PRT7
3FBR5 PEMEASQ3IFRTE
3FBC PGMEASQ3PQTS
3FC3 PEMEASG3P

3FCA BGMEASQ4PRT7
3FD1 BGBMEASQ@4PQTE
3FD& BEGMEASQR4PQRT3
3FDF BGMEASG4P

3FEE BRMEASG3PRT?Y
3FED BEMEASG3PETE
3FF4 BEGMEASG3PQRT3
3FFR BOMEASQ3P

4702 VGMEASGZPQRT?
4292 VEMEASG2PRTE
421> VRMEASQ2PRT3
4217 VEMEASGZP

4¢1E VRMFEASG1PET7
425 VEMEASQGLPETS
472C VEMEASE1PGT3
4233 VEMEASE1P

4723p PEMEASQEZPET?
4041 PGMEASGZPGTE
4748 PRMEASQ2PRT3
404F PGMEASQZP

4¢56 PEMEASG1PQTY
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4@5D PRMEASR@1P2TS
4964 PGMEASQIPETS3
496R PEMEASQLP

4272 BEMEASQZPQRT?7
4279 BGMEASR2PETS
4287 BEGMEASQ2PRT3
4087 BGMEASQG2P

428F B@MEASQ1PRT?
4995 B@MEASB1PETS
429C BGMEASQ@1PQRT3
42A3 BGMEASQGLP

40AA VEMEASG4AQRTY
4231 VEMEASQ4AQTS
4PB8 VEMEASR4AQRTS
40BF VOMEASG4A

4pC6 VEGMEASQ3ART?
42CD VEMEASG3AGTS
4¢D4 VEMEASQ3AQRT3
43DB VEGMEASQE3A

4072 PRMEASR4ART?
49E9 PGMEASQ4AGTS
4077 PQMEASQG4AQRT3
4Z2F7 PEMEASG4A

4¢FE PQMEASG3ART?
4125 PEMEASQ3AGTS
41¢C PGMEASQR3AQRT3
4113 PEMEASGE3A

4114 BEGMEASQ4AQT?
4121 BEVEASQ4AQGTE
4128 BEMEAS@E4AQRT3
412F BGMEASQLA

413€ BRMEASG3AQRT?
413D BEVEASE3AQTE
4144 B@EMEASG3AQTS
4148 BEMEASR3A

4152 VEMEASE2AQRT?
4159 VEMEASQ2AQTS
416 VEMEASRZARTS
4167 VEMFASG2A

416FE VRMEASQLAQT?
4175 VGMEASQ1AQTE
417C VEMEASRLAQGT3
4183 VEMEASG1A

4184 PGMEASGZAQRT?
4191 PRMEASQRAQTS
4198 PRMEASQRZAQRTS
419F PEvMEASG2A

41A€ PEMEASQLAQTY
41AD PGMEASGLAGTE
41R4 PRMEASQLAQT3
41PB PGMEASQ1A

41C2 BEMEASR2AQRT?
41C9 BRMEASGZAQTS
41D¢ BRMEASQZ2AQRT3
41D7 BEMEASG2A

41DE BAMEASQ1AQRT?
41E5 BEMEASQ1AGTS
41EC BEMEASQRLAQRTS



UTI FORT//8@ COMPILER 3.3a1

41F3 BGMEASC1A

41FA BLOCK@MASKG@P

41FR BLOCKGMASKGA

41FC BLOCKRTEMPSGFULLEGP

41FD BLOCKGTEMPSCFULLGA

41FF ALPHA1

41FF RXEGNEEDGALPHAL

4207 MACHINERFORMAT

4201 TXGTIME

4202 TXGMODE

4223 TESTGRTYPE

42¢4 GATINGEWINKQECTR

4205 ATRLEASTCONERGTORBLINK
42¢86 BLINKER

4207 BLINKQCTR

4208 LASTRTIME@GMODE

4229 MORDISPLAYGRCTR

42¢A TENQE7VESECTR

4208 ASCII@TIMER

4212 TIMEQRTEMP

421A ELAPSEDGTIME

4222 TIMER@STARTGRTIME

422A TIMER

4232 CLOCKQ@TASK

4233 PRBSEOBTAINED

4234 RESULT@ETASK

4235 RESULTEREADY

423¢ BLINKQRSIGNALRLOSS

4237 BLINK@PRESQRLOSS

4238 BLINKQRFRAMEQLOSS

4239 FRAMEQGOETAINED

4234 SIGNALEOBTAINED

4238 RESETQRTIMERGNEXTE UN

423C RESETRPTESTRONGTICK

423D BURSTRLETTER

423X RTMP

4245 RDTMP

4247 RESULT

424F RESULTQRDENOM

4254 ERRORSQRTENETER

4259 TOTALGTHISGSECRACC

425E TOTALGTHISESECOND

425F TOTAL@SECONDS

4264 TOTALQBITS

4269 BIPILARGVIOLATIONQ@SECSQT?
426F BIPOLARRVIOLATIONRSECSQTE
4273 BIPILARQVIOLATION@SFCSQATAR
4278 BIPOLARRVIOLATIORESECS
427D TOTALGRIFOLARGVIOLATIONS2T?
4282 TOTALEGBIPCLARQGVIOLATIONSRTE
4287 TOTALRRIPOLARGVIOLATIONSRT?
428C TOTAL@BIPOLARGVIOLATIONS
4291 PARITYQRERRORESECS3T

429¢ PARITYRZRROR@SECSQTE

429F PARITYGERROREGSECSQT3

42872 PARITYQRERRORESECS

42A5 TOTALGPARITYGERRORSE@T?
4284 TOTALRPARITYREKKORSQRT6

PAGE 2126
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42AF
4ZB4
42R9
42BE
4203
42(C8
42CD
4202
42D7
42DC
42F1
42F€
42E3B
42F¢
42F5
42FF6
42F7
42F8
42F9
42FA
42FR
4500
4335
43¢
439F
4317
4311
4312
4313
4314
4315
43147
431F
4324
4329
4324
43238
432C
432D
432E
432F
4334
4338
433F%
433F
4344
4345
4344
434%
4357
4352
4354
4356
4358
4359
eea3
436F
43€C

TOTALRPARITYRERRORSG@T3
TOTAL@PARITYRERRORS
BRITRERRORGSECSQT?
BIT@ERRORRSECSGRT6
BITRERRORQSECSQET3
BITRERRORGSECS
TOTAL@BITGERRORSQT?
TOTALEBITRERRORSQRTS
TOTAL@BITEERRORSQT3
TOTAL@BITRERRORS
THISEINTERIPOLARRGVIOLATIONSCA
THIS@INTEBIPOLARQRVIOLATIONSEP
THISGSECCBIPOLARGVIOLATIONS
BIPOLARRVIOLATIONS
BPRINTQRP

BPRINTQRA
BPRSECRFLAGRT?
BPRSECRFLAGRTS
BPRSECAFLAGRT3
BPRSECGFLAG
THISEINTQPARITYRERRORSQRA
TEISGINT@CPARITY@ERRORSG@P
THISESECQRPARITYRERRORS
PARITYQ@ERRORS
PARGINTEP

PARGBINTEA
PARRSECQ@FLAGRT?
PARQGSECRFLAGQRTE
PARGSECRFLAGRT3
PARGSFCRFLAG
THISQEINTREITRERRORSEA
TEIS@INT@BITRERRORSEP
THIS@SECEBITRERROKS
BITBERRORS

BERGINTGP

BERGINT@A
BERBSECRFLAS@T?
BERQRSECQRFLAGRTS
BERRS¥CRFLAG RT3
BERESECRFLAG
BURSTRGTR16E
BURSTE11@39

BURSTE1C1Q

BPESYNCRCTR
BPRSEC@RTEVP
PARRSYNCQRCTR
PARCGSECQATEMP
BER@SYNC@RCTER
BERQSECQRTEMP

CTRETEMP

LSTEBERGCTR
LSTEPARACTR

LSTEEPRCTR
BEFOREGFLOATRTEMP
FLOAT@TEMP

FLTPTRPACK
LASTAPURSTQ@COUNT
BURSTRCOUNT

PAGE Q9127
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436D BURSTRLENGTH
436E TRANSMITRENABLE
436F TESTRCTR

4379 RSEDELAYQRCTR
4371 RSEGDELAYQRFLAG
4372 FIRSTRFLAG

4373 NVRRAMETESTZ2
4374 NVERRAMBTEST1
4375 FPBCDRASMGTEMP
437C DISPLARASMRTEMP
4384 PRNGRRUFFER
4398 RBUFFERROUTRP
438A RBUFFERQOFFGP
439C RBUFFERQRINQ@P
439F SPCRCOUNTERGEP
439F NORPOSITIONSEGP
43A2 RBUFFERGSTRTQP
43A2 BUFFEREGTOTALGP
43A3 BLDNUM

43A7 PRINTERQGTHERE
43A8 UNFRAMED

43A9 ASINC

43AA PSELICALBLOCKOUT
4348 RSQ232GTHERE
43AC ARNGRRUFFER
43C2 RBUFFERGEOUTQRA
43C2 RBUFFERGOFFCGa
43C4 RBUFFERGINGA
43C6 SPCEGCOUNTERGA
43C7 NORPOSITIONSERA
4306 RBUFFERGSTRTCA
43CA BUFFBRQETOTALGA
43CF PARALLELGFOLLBMASK
43CC BUSRREMOTERENAEBLE
43CD DATE

4305 CLOCK

43DD RXCHAR

435DE GPIBUTHERE

43DF RUNGONRTICK
43E2 RUNGSTOP

43E1 BLUGCONDITION
43%2 UPDATERFRONTRPANEL
43E3 SAVERTIMEGDISPLAY
43F4 BERQRCTR

43E6 PARGCTR

43E8 BPRCTR

43EA PRBSELOSS

43%B FRAMEELOSS

43EC SIGNALRLOSS
435D DECODEDRINPUT
43FE HORN

43%F YORNRENABLE
43F2 PRINTECONTROL
43F1 THRESHOLD

43F2 TRAFFICGLIGHTS
43F3 RUNBSTOPRLIGHT
43F4 BRRORQGTYPE

43F5 INPUTQTYPE
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43F5 TIMEG@MODE
43F7 ERRORGMONE
43F8 ERRORQGDISPLAY
43FC TIMEGDISPLAY
7D1D ERRORQGDESIGNATOR
7D21 T7@HEADGMAC
7D25 TE6QHEADGMAC
7D29 T3REEADGEMAC
7D2D TZGHEADGMAC
7D31 BURSTQRHEAD
7D58 T6ERT7RHEAD
7DSB T7RFEAD

7D?C T6QRHEAD

7n8D TRRHEAD

7DSE MESQPD(EM

7046 T@RSGHEAD
7DBA RERMES

7DBD PESMES

7DC23 ESMES

7DC3 EFFMES

7DCE ERMES

7DCS MESQPD

7DD9 MESQUN

7DDF MESQROV

7DE5 MESQCE

7DF1 MESQPW

7DFF MESQ@T

7E1A MESQR

7E2E MESGES

7E42 MESQL

TE57 MESENR

7E64 MESQNL

7E71 MESQPK

7E8? MESQFK

7E92 MESQGS

7EA1 MESQ@BS

7EB2 MESQRFL

7EC1 MESQFL

7ED1 MESQSL

7EE2 BITR@MASKS
7EEA JRAFXGSEQUENCE
7EF2 COMMAMNDQTABLE
7F32 FLIAT

7F33 FIX

7F34 TIMEQERROR
7F38 MAXQCLOCK@DISPLAY
7F2E MAXQTIMERDISPLAY
7F46 TTABLE

7F4E ETARLE

7F32 BLURCONFIG
7F56 BLANKS

7F5A T3RCOASR2
7EOF TERCONSQ2
7764 T7RCONSE2
7FE69 T3BCONSE1
7F6E TERCONS(EL
7F?3 T7QACONSQL
7F?78 ZERDQS
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7F7D IGHUNDRED

7F82 ONE

7F87 IQTEN

7F8C DUMMYQRALLRPARITYQRERRORS
7F91 DUMMYGALL@BITRERRORS
7F96 DUMMYRPARITY@®ERRORS
7F9F DUMMY@BITRERRORS
7FA? FPTENGNEG11

7FA4 FPTENGNEG10

7FAR FPTENQNEGO

7FAC FPTENQGNEGS

7FB2 FPTENGNEG?

7FB4 FPTENGNEGS

7FB8 FPTENG@NEG

7FBC FPTENQNEG4

7FCP FPTENENEGS

7FC4 FPTENGNEG2

7FC8 FPTENTH

7FCC FP1

7FDZ FP12

7FD4 FP132

7FDEB FP1222

7FDC FPTEN4

7FT¢ FPTENS

7FE4 FPTENE

7FE8 FPRTENT7

7FEC FPRTENR

7FF? FPTENQ

7FF4 FPTEN1D

7FF8 FPTEN11

7FFC FPTEN1Z2



SECTION II. DRIVER LISTINGS



A. CLOCK DRIVERS



ASMBZ.0V4 :F1:RMOD1,ASM PRINT(:LP:) PAGEWIDTH(B2) DEBUG

ISIS-1] B3LG/8PB5 MACRO ASSEMBLER, V3,9 RMOD PAGE 1
10C 0BJ LINE SOURCE STATEMENT
1 NAME RMOD
2 PUBLIC RMOD
BAFF 3 TRU EQU @FFH
QRa0 4 FAL EQU 4]
5 ;
& $NOLIST
57 SLIST
a8 3
29 ;#******#***##*##************#**********************
6@
51 3 RMOD-
62 3 THIS ROUTINE READS THE NATIONAL REAL TIME CLOCX
63 3 CHIP FOR THE DATE AND MONTH COUNT.IT TRANSFERS THIS
64 3 DATA INTD THE DISPAY RAM AND INTO A SOFT#ARE CLOCK.
65 ;3 INTERRUPTS ARE DISABLED WHILE THE NON VOLATILE RAM
66 ; IS BEING LOADED.
67
68 ;**#************************************************
59 3
72 CSEG
71 RMOD:
P220 21FC43 72 LXI H,TODRS ;ADDRESS OF DISPLAY RAM
2023 11CD43 73 LXI D,DATE ;DATE ADDRESS OF SW CLOCK
@226 DB46 74 RM31: IN DATEC s INPUT DATE COUNT
pao8 47 75 MOV B,A ;SAVE IN 3B
@239 DB54 76 IN STATBT ;WAS IT A ROLL OVER
@¢00B EE01 77 ANT 21
223D C23622 C 78 JNZ RMB1 sIF SO JUMP BACK
2e¢1@ F3 79 DI sDISABLE INTERRUPTS
#9211 78 8 MOV A,B
ge12 77 81 MOV M, A sSTORE IN DISPLAY CLOCK
P313 23 82 INX H
pz14 12 B3 STAX D sSTORE IN Sw CLOCK
@215 11CF43 R4 LXI D,MONTH ;MONTH ADDRESS OF S# CLOCK
3218 DB47 85 IN MONC s INPUT MONTHES COUNT
AGL1A 47 88 MOV B,A ;SAME AS DATE
@21B 77 B7 MOV M,A
g21C¢ 23 88 INX H
21D 12 89 STAX D
¢21F AF 99 XRA A sBLANK REST OF DISPLAY
PO1F 77 91 MOV M,A
a22@ 23 92 INX H
pe21 77 93 MJV M,A
7222 FB 94 EI ;ENABLE INTERRUPT
2023 BEFF g5 MVI A,TRU
25 B2E243 96 STA DSFLG
pg28 C9 a7 RET sRETURN
98 END

PURLIC SYvBOLS
RMOT C 2¢03

EXTEPNAL SYMBOLS



ISIS-11 828@/2085 MACRO ASSEMBLER, V3.& RMOD PAGE 2

USER SYMBOLS

CBASE 4 20842 CLOCK A 43D5 CRESET A g©52 DATE A 43CD
DATEC A Q2045 DATEL A 924F DOWC A €Q45 DOWL A 224D
DSFLG A 43E2 FAL A 2322 FLGAD A 43E3 GOCOM A 2235
BRC A P244 HRL A 924C HUTENC A 2241 HUTENL A ¢€49
INTCON A 2051 INTST A 8252 LRESET A 2253 MINC A 2243
MINL A PZ43B MONC A 2947 MONL A €@4F MONTH A 43CF
PMO1 C 20628 RMOD C 0paa SDRYIN A @256 SECC A p@42
SECL A PR4A STATBT A 2054 TESTMO A @OSF THOUC A ¢4
THOUL A 2948 TODRS A 43FC TRU A PEFF

ASSEMBLY COMPLETE,  NO ERRORS



ASMB2,.JV4 :F1:CLOCK.ASM PRINT(:LP:) PAGEJIDTH(88) DEBUG

I1S1S-11 8289/8085 MACRO ASSEMBLER, V3.9 MODULE PAGE 1
L3¢ 0BJ LINE SOURCE STATEMENT
1 $INCLUDE (:F1:CLOCK.EQU)
= 2 ;************************************************
= 33
= 4 3 EQUATES FOR THE NATIONAL MM58167
= 53 REAL TIME CLOGCK CEHIP
= g %
= 7y ek ke ok e Al A SR e R R R R o Rk ol R o e e e e R IR R o A HE KA
= 8
2049 = 9 CBASE EQU 40H ;BASE ADDRESS OF CLOCK
2040 = 1¢ THOUC EQU CBASE yTHOUSANDTHS OF SEC. CNTR.
2241 = 11 HOTENC EQU CBASE+1 HUMDRETHS & TENTHS SEC. CNTR.
pe42 = 12 SECC EQU CBASE+2 ;SECONDS COUNTER
p043 = 13 MINC EQU CBASE+3 ;MINUTES COUNTER
7P44 = 14 FRC EOU CBASE+4 ;FOURS COUNTER
p245 = 15 DOWC EQU CBASE+5 ;DAY OF WEEK COUNTER
p246 = 16 DATEC EQU CBASE+6 jDATE COUNTER
oa47 = 17 MONC EQU CBASE+7 ;MONTH COUNTER
2248 = 18 THOUL EQU CBASE+B ;THJIU. OF SEC. LATCH
9249 = 19 HUTEANL EQU CBASE+9 ;HUN. AND TENTHS OF SEC. LATCF
2o4A = 20 SECL EQU CBASE+12 jSECONDS LATCH
024B = 21 MINL EQU CBASE+11 {MINUTES LATCH
2e4c = 22 HRL EQU CBASE+12 ;;HOURS LATCH
224D = 23 DOWL EQUy CBASE+13 ;DAY QOF WEEK LATCE
2e4E = 24 DATEL EQU CBASE+14 jDATE LATCH
P24F = 25 MONL EQU CEASE+15 ;MONTH LATCH
250 = 26 INTST EQU CBASE+1€ ;;INTERRUPT STATUS
@251 = 27 INTCON EQU CPASE+17 F;INTERRUPT CONTROL
gesz = 28 CRESET ZIQU CBASE+18 ;COUNTER RESET
2353 = 29 LRESET EQU CBEASE+19 jLATCH RESET
ge54 = 3¢ STATBT EQU CBASE+2@ ;STATUS BIT
2e55 = 31 GOCOM EQU CBASE+21 ;GO COMMAND
ga56 = 32 SDBYIN EQU CBASE+22 ;STANDBY INTERRUPT
@a5F = 33 TESTMO EQU CBASE+31 ;TEST MODE
= 34 3
= 35 3
= 36 ;
= 37 ;***************************************************
= 38 ;
= 39 ; COMMON MEMORY EQUATES FOR THE FORTRAN
= 48
= 41 ;***************************************************
= 42
43E2 = 43 DSFLG EQU 43E2H sFLAG TO INDICATE DISPLAY NEEDS
= 44 yUPDATL
43FC = 45 TODRS EQU 43FCH ;DISPLAY BUFFER- WHAT IS IN FERE
= 46 yGOES JUT TO DISPLAY
430D = 47 DATE BV 43CDH iSOFTWARE CLOCKX- THE DATE
43CF = 48 MONTH EQU 43CFH iSOFTWARE CLOCK- THE MOATH
43D5 = 49 CLOCK EQU 43D5H ;SOFTWARE CLOCK- THE TIME OF DAY
43E3 = 5¢ FLGAD EQY 43E3F FLAG TO INDICATE VALID SETTING
51 END

PUBLIC SYVROLS



ISIS-11 £28p/8¢85 MACRO ASSEMBLER, V3.P MODULE PAGE 2

EXTERNAL SYMBOLS

USEP SYMBILS

CBASE A 204¢@ CLOCK A 43D5 CRESET A @852 DATK A 43CD
DATEC A 2046 DATEL A @J4E Do A @045 DOWL A @e4D
DSFLG A 43E2 FLGAD A 43%3 3COM A @e55 KRC A 2044
HRL A 204C HUTENC A 2341 HUTENL A 0#49 INTCON A 9951
INTST A @250 LRESET A 2253 MINC A 2€43 MINL A 2043
MONC A 2047 MONL A ©24F MONTH A 43CF SDEYIN A 2056
SECC A Ce4z SECL A 2247 STATBT A @R54 TESTMO & @@5F
THOUC A 0042 THOUL A 2248 TODRS A 43FC

ASSEMBLY COMPLETE, NO ERRORS



ASMB2.0V4

tF1:RTOD1.ASM

ISIS-11 R383/8085 MACRO

1oC

P3FF

go2o

2229
2233
2926
gea8
2829
2o2R
223D
2312
po11
ga12
22313
gBl4
2015
2e16
@217
ap19
Q31A
a21c
go1E
az21
Bo22
2823
pd24
2825
2026
gezv
2329
2224
po2c
e22E
0231

ORJ

21FC43
111543
DB42
47
DB54
E621
C206022
78

F3

77

23

12

13

13
DB43
47
DB54
E6p1
C22222
78

77

23

12

13

13
DB44
47
DB54
E661
C22e03
78

LINE

He (DO

PRINP(:LP:) PAGENIDTH(82) DE3UG

ASSEMBLER, V3.0

SOURCE STATEMENT

NAME
PUBLIC

TRO EQD

FAL EQU

1

$NOLIST

$LIST

RTOD
RTOD
2FFH
4]l

RTOD PAGE 1

'
3 %6 e e e e e e e e e e e s e el e e e oo s le e e e e e e e e e o eole e e e e e e e ke e R R AKX

RTOD-

BYTE.

e es wE W e W e VW we ws we

CSEG
RIOD:
LI
LXT
RT21: IN
MOV
IN
ANI
JINZ
MOV
DI
MOV
INX
STAX
INX
INX
RT@2: IN
MOV
IN
ANI
JNZ
MOV
MOV
INX
STAX
INX
INX
RT23: IN
MOV
IN
ANI
JhZ
MOV

H,TODRS
D,CLOCK
SECC
B,A
STATBT
21

RT21
K,B

THIS ROUTINE READS SECONDS,MINUTES,AND HOURS
FROM THE NATIONAL CLOCX CHIP. THE STATUS BIT IS
CEECKED EVERY READ AND IF IS TRUE, THE READS UP
TO THAT POINT ARE REPEATED, INTERRUPTS ARE DISABLED
WHILE LOADING TEE NON-VOLATILE RAM WITE THE CLOCK
INFORMATION. ALL VALUES ARE BCD, PACKED TWO PER

i o e e oo ok e e o e e ke o e e o e sl ook e ke oot e ok ek ok o sl e e 463k 3 e sl e

+TIME OF DAY REG. FOR DISPLAY
;SOFTYARE CLOCK RAM

; INPUT SECONDS COUNTER

1SAVE IN B

+SEE IF NO ROLL OVER

+I¥ THERE IS ROLL OVER,JUMP BACK

+DISABLE INTERRUPTS
;STORE IN RAM

sTWO BYTES PER FORTRAN VAR.
; INPOT MINUTES COUNTER

SAME AS SECONDS

7 INPUT HOURS COUNTER
+SAME AS SECOMDS



ISIS-11 8282/8085 MACRO ASSEMBLER, V3.0 RTOD PAGE 2

L0C OBJ LINE SOURCE STATEMENT
@932 ESF@ 185 ANI @FoH {BLANK 12°S HOURS IF CAN
PB34 C23B0G C 1e6 JNZ RTC4
@237 78 187 M3V A,B
2238 F6F0 188 ORI gFoH
PO3A 47 199 MOV Z,A
@a3B 72 112 RTQ4: MoV M,B
@33C 78 111 MOV A,B
2p3n 12 112 STAX D
P33E 22 113 INX H
@@3F 3EFF 114 MVI A,BFFH
@241 77 115 MOV M,A
ge4z 13 118 INX D
8243 13 117 INX D sSETTING 122”°S HOURS TO ZERO
pr4as 12 118 STAX D
@345 FB 118 EI s ENAZLE INTERRUPTS
@046 3EFF 128 MVI A,TRU ySET DISPLAY UPDATE FLAG
2242 32F243 121 STA DSFLG
@24B CS 122 RET sRETURN
123 END

PUBLIC SYMROLS
RTOD C 2000

EXTERNAL SYMBOLS

USER SYMBOLS

CBASE A 204D CLOCKE A 43D5 CRESET A @852 DATE A 43CD
DATEC A 2e4€ DATEL A Q24E Dowe A Be4s DOWL A 224D
DSFLG A 43E2 FAL A 2233 FLGAD A 43E3 GOCOM A 2855
FRC A Pe44 HRL A 2p4C HUTENC A @41 HUTENL & 2R4S
INTCON A @051 INTST A 02352 LRESET A B©53 MINC A D@43
MINL A E@24B MONC A 2047 MONL A ¢Q4r MONTE A 43CF
RTEZ1 C 2386 RTB2 ¢ p217 RTES ¢ 227 RTZ4 C €238
RTOD C 0292 SDBYIN A 2356 SECC A BP42 SECL A CO4A
STATBT A 2854 TESTMO A 235F TdOUC A D40 THOUL A @@48
TODRS A 43FC TRU A OOFF

ASSEMBLY COMPLETE, NO ERRORS



ASM82.0V4 :F1:STOD1.ASM

1S1S-11 e288/8285 MACRO

Loc

220e
2223
9024
2026
@227
2028
gean
@22B
paac
o3k

PURLIC SYMBOLS

STOD C 2902
EXTERNAL SYMBOLS
RTOD E pepe
USER SYMBOLS
CBASE A 0242
DATEC A 2246
NSFLG A 43E2
HRL A 224C
INTST A& 2@509
MONC A 2047
SDBYIN A 2056
ST3D C 2222
TODRS A 43¥C
ASSFMBLY

OB

21
7E
D3
23
7E
D3
23
7E
b3
c3

J

FC43

42

43

44
2000

CLOCK
DATEL
FLGAD
HEUTENC
LRESET
MONL
SECC
TESTMO

COMPLETE, NO

PRINT(:LP:) PAGEJIDTA(82) DEBUG

ASSEMBLER, V3.0

LIST

gy wp wews we we e we U me

w
-3
(o]
]
e

43D5
224F
43E3
2241
2253
224F
242
225F

e toe e b Dl e D

ERRORS

NOLIST

NAME
PUBLIC
EXTRN

STOD-

THIS ROUTINE SETS THE NATIONAL CLOCK CHIP FROM
THE DISPLAY RAM.

CSEG

LX1I
MOV
ouT
INX
MOV
ouT
INX
MOY
ourT
JMP

END

CRESET
DJIC
GJCOM
HUTENL
MINC
MONTH
SECL
Td0UC

SOURCE STATEMENT

STOD
STOD
RTOD

H,TODRS
A,M
SECC

H

AM
MINC

H

AM

HRC
RTOD

pe52
2243
2@55
2¢49
ges4s
43CF
eo4A
P40

P b b D e D o D

STOD PAGE 1

e e 3o ek oo e o 3 o o o 3 A i 46 3 43 o o o 3 9 e ok o 3 6 3o 0 4 e e e o o e ot o s et

e e e o e o o A o 4 A e o 3 e o e 3 o i 3o 3 e o S e e 8 o e e e 3k ok et o

ySET DISPAY RAM ADDRESS

+SET SECONDS

SET MINUTES

sSET HOURS
fREAD IT BACK TO SET SOFTWARE
7 CLOCK

DATE A 43CD
DIWL A 204D
HRC A 0044
INTCON A 2251
MINL A €248
RTOD E 2040
STATBT & 2854
THOUL A @948



ASMB82.0V4 :F1:SMOD1.ASM PRINT(:LP:) PAGENIDTH(E@) DEBUG

1SI1S~I1 r388/8285 MACRO ASSEMBLER, -V3.0 SMOD PAGE 1
LoC OBRJ LINE SOURCE STATEMENT
1 NAME SMOD
2 PUBLIC SMOD
3 EXTRN RMOD
4 5
5 $NOLIST
56 $LIST
7 -
28 ;*****************#************************************
59 ;
69 SMOD-
61 3 THIS ROUTINE SETS THE MONTH AND DATE FRCM TFE
62 3 DISPLAY RAM.
22 ;***************u***************&*#*******************m
65
66 CSEG
67 SMOD:
PP 21FC43 68 LX1I H,TODRS ;DISPLAY RAM ADDRESS
g233 78 69 MOV A,M yGET DATE MONTH
g334 47 e MOV B,A
ga05 A7 71 ANA Iy
2326 CB 72 RZ yRETURN IF BAD
ge37 23 73 INX H ;G0 TO MONTH COUMNT
2208 7E 74 MavV A M
P29 5F 75 MoV E,A sSAVE IN REG, E
P3N A7 76 ANA A yIF ZERJY ERROR
2328 C8B 7 RZ
992C FE13 78 CPI 13H
geRE DE 79 RNC sIF OVER 12 THEN RETURN
@22F 2125983 C 8¢ LXI H,DTAB ;SET TABLE FOR DATE LIMITS
fRl12 168¢ 81 MVI D,? ySET D=0
2214 109 82 DAD D sADD MONTH COUNT TO TAZLE
2215 7E 83 MoV A,M sGET MAX DATE FOR THAT MONTH
g216 BB B4 cMP b yCOMPARE TO DATE
2217 DB 85 RC sRETURN IF OVER LIMIT
@218 78 86 MOV A,B
9219 D346 arv ouT DATEC ;OTHERWISE SET DATE
2@1B 7B R8 MOV A,E
221C D347 89 ouT MONC sAND SET MONTh
P21E AF op XRA A sRESET VALID MONTE FLAG
Z231F 32E343 91 STA FLGZAD
g2 C3000@2 E a2 JMP RMOD READ MONTH/DATE TO SET
93 ySOFTWARE CLOCK
94 DTAB:
2825 33 o} DB ] ;€ COUNT ERROR
ge26 31 g€ DB 314 sJANUARY
@227 28 97 DR 28H s FEBRUARY
pr28 31 o8 DB 314 yMARCH
2229 38 99 DR 30H yAPRIL
ge2A 31 12¢ DB 314 yMAY
Pg222 38 121 DR 3dH y JUNE
pe2Cc 31 122 DB 31H yJULY
g22D0 31 123 DR 31H yAUGUST

AP2E 3@ le4 DB 32K s SEPTEMBER



ISIS-I1 8082/8285 MACRO ASSEMBLER, V3.9 SMOD PAGE 2

L0C OBJ LIN SOURCE STATEMENT
pR2F 00 185 DB e iSINCE BCD-MAKE A-F ZERO
2030 20 1286 DB @
2231 09 107 DB %)
232 o8 128 DB 2
9233 22 129 DB @
2234 20 110 DB 4]
2235 31 111 DB S31H +OCTOBER
0336 30 112 DB 30H s NOVEMBER
pR37 31 11 DB 31H + DECEMBER
114 ;
115 3
118 END

PUBLIC SYMBOLS
SMOD C 2023

EXTERNAL SYMBOLS
RMOD E 2222

USER SYMBOLS

CBASE A 2042 CLOCK A 43D5 CRESET A @852 DATE A 43CD
DATEC A 2046 DATEL A @24E DIWC A 0¢45 DOWL A 204D
DSFLG A 43E2 DTAR C 20225 FLGAD & 43E3 GOCOM A PE55
HRC A 2044 HRL A 224C HUTENC A €241 HUTENL A 20492
INTCON 4 @251 INTST A 2259 LRESET A @#£53 MINC A €243
MINL A Z024F MONC A 2247 MINL A Qo4afl MOINTH A 43CF
RMOD E g@oz SDEYIN A £256 SECC A Be42 SECL A 0C4A
SMOD C 2202 STATBT A 2254 TESTMO A @@5F THOUC & @240
THOUL A ge48 TODRS A 43FC

ASSEMBLY COMPLETE, NO ERRORS



B. PANEL DRIVERS



ASMS3,0V4 :F1:LEDTES.ASM PRINT(:LP:) PAGEWIDTH(82) DERUG

ISIS-11 8@89/8885 MACRO ASSEMBLER, V3.0 LEPTES PAGE 1
LOC OJBJ LINE SOURCE STATEMENT
1 NAME LEDTES
2 PUBLIC LEDTES
33
436F IEDCNT EQU 436FH
eave 5 DSPLY EQU 704
2271 6 CNTRL EQU 714
n s
8 ;**#**#*****#*******##*******##*#*****************
8 3
19 5 LEDTES-
11 3§ THIS ROUTINE SETS THE DISPLAY RAM TO CAUSE
12 ; ALL LEDS T0 BE TURMED ON. IT THEN DISABLES UPDATE
1 7 OF THESE RAM LOCATIONS OF THE 8279, THE ROUTINE
14 ; SETS A COMMON RAM COUMNTER (LOADED FOR 3 SECOANDS)
15 § WHICH IS DECREMENTED IN THE ONE SECOND INTERRUPT
16 § ROUTINE. ONCE THE COUNTER REACHES ZERO IN THE ONE
17 5 SECOND INTERRUPT ROUTINE, THE DISPLAY RAM IS TFEN
18 } ALLOWED TO UPDATE PROPERLY.
1o j
2e¢ ; INTERRUPTS ARE NOT DISABLED BECAUSE IT IS ASSUMED
21 § THAT INTERRUPTS ARE ALREADY DISABLED WHEN THIS ROU~
%g 7 TINE IS USED.
’
24  §wesned de des sk ok sk oo e ae e e s s o o e e deate e 3k o e e s ool o e e e e e s o 3 R
25 j
26 CSEG
27 LEDTES:
2228 3F23 28 MVI A,3 yLOAD COMMON RAM COUNTER
PRZZ2 328F43 28 5Ta LEDCNT
#2225 2EZD - 3@ MVI C,13 sCOUNTER FOR ANUMBER OF DISPLAY
31 yRAM LOCATIONS
2227 3ES@ 32 MVI A,90ed 7SETS 8279 TO RECIEVE DISPLAY
33 sDATA
2229 D371 34 ouT CNTRL
222B 3EFF 35 MVI A,2FFd ;DATA THAT WILL TURN ON ALL LEDS
@2en D372 36 LT1: ouT DSPLY ;OUTPUT TO 827S
@22F @D 37 DCR C
7912 £22702 C 38 JINZ LT1
2313 3EF? 39 MVI A,8F7d ;S0 HORN WONT COME ON
@215 D37@ 42 ourT DSPLY
#@17 D37e 41 ouT DSPLY
2219 3EAC 42 MV A,2ACE FTEIS COMMAND INEIBITS UPDATE TO
43 yDISPLAY R&M
PP1IR D371 44 quT CNTRL
231D €@ 45 RET +RETURN
48 END

PURLIC SYMEILS
LEDTES C #22Z

EXTERNAL SYMEOLS



ISIS-11 8280/8@85 MACRO ASSEMBLER, V3.2 LEDTES PAGE 2

USER SYMBOLS
CNTRL A 8271 DSPLY A 2272 LEDCNT A 436F LEDTES C 0002

1Tl C 202D
ASSFMBLY COMPLETE, NO ERRORS ; e e



ASMB2,0V4 :F1:SWATCH1.ASM PRINT(:LP:) PAGE#IDTH(80) DEBUG

I1S1S-11 8¢8@/8285 MACRO

8279 INPUT ROUTINE

LocC

43DE
8r2e
43AA
43AB
go71
ee7p
43ED
eeac

gaae
03232
2224
2226

eB237
eazA
232238
Be2E
0211
2913
2214
poa17
@214
221w
221F
2221
222

0BJ

3E5¢2
D371
DB7@
a7

34DE43
A7
ca17e2
3ad1iee
E620
c2
C32322
SAAPR43
A7
Caz23ez
JAAA43
A7

C2

LINE

o Ok

10

ASSEMBLER, V3.0

SOURCE STATEMENT

S¥ITCH PAGE 1

STITLE (8279 INPUT ROUTINE’)

NAME
PUBLIC
REMFL  EQU
BASE EQU
RSLL EQU
RSTHER EQU
CNTRSY EQU
SWVAL  EQU
SWREG  EQU
INADD  EQU
CSEG

SWITCH

o mE WO wE WS WE WE wh W me

S#ITCH: MVI
ouT
IN
MoV

LDa
ANA
JZ
Lha
ANT
RNZ
JMP
SKP5: 1pa
ANA
JZ
LDA
ANA
RN2Z

DECOD

oo we we wmy ee

SWITCH
SWITCH

43DEH
seorH
43AAH
43ABR
P71H
@70H
@43EDH
PPECE

A,P52H
CNTRSW
SAVAL
B,A

REMFL
A

SKP5
BASE+1
224

DECOD
RSTHER
A
DECON
BSLL

A

REMOTE ENAELE FOR 58488
jBASE ADDRESS FOR 68488
$RS232 LOCAL LOCKOUT FILAG
§F5232 PRESENT FLAG

%% 3 2 3t 3o o0 e o o oo 3 oo e ofe e o o 36 oo ok o 3 36 3k 358 0 o o e 358 9 o8 e el ol K o e o e e e o ks

THIS INTERRUPT DRIVEN ROUTINE ACCESSES THE
8273, DETERMINES WHICH SWITCE wAS OPERATED,
DECIDES THE RESULT, STOKES IT, AND INITIALIZES
THE INPUT ROUTINE OF THE MAIN PROGRAM,

4 8 o o oo ot e sl el o e e e o o o e i ol o ol o ot ot e e e o sl 2 o o el el e

;LOAD 8273 CONTROL #ORD
ySEND CONTROL WORD
s INPUT ENCODED SHITCH VALUE

$SEE IF GPIZ HAS LOCAL LOCKOUT

yJUMP OVER IF NOT REN
+GET LOK BIT IN EB48¢&

+1F LLJ THEN RETURN
§JUMP OVER RS5232 TEST
s LOAD FLAG

#1F NOT THERE JUMP TO DECODE
sCHECK LJCKOUT FLAG

3RETRUN IF LOCKED OUT

e %3 0 3 e ok 39 36 e e ol e 2c N 56 3R e N3z X0 e o 4o 3 e e e e g e e e i e e s it P ok s el ol ke e

THIS ROUTINE DECODES THE SWITCH POSITON VALUE OF
THE 8279, TRANSLATES THE VALUE FOR THE MAIK FROG~
GRAM, AND STORES THIS VALUE IN A COMMON R&M LOCA-



ISIS-I1 R282/8285 MACR ASSEMRLER, V3.e SWITCF PAGE 2
8279 INPUT ROUTINE

LOC OJBJ LINE SOURCE STATEMENT
55 3 TION.THE ENCODED SWITCE POSITION IS EANTERED INTO
gg sy THE ACCUMULATOR.
58 ;*************#***************************************
€223 78 59 DECOD: MOV A,B sRESTORE INPUT BYTE
pa24 27 60 RLC sROTATE SET BIT TO PROPER
61 sPOSITION FOR INPUT ROUTINE
2225 2F €2 cMA sCOMPLEMENT THE SET BIT
ga2€ ES8C €3 ANI 808 sMASK OUT ALL OTEER BITS
Qo228 4F 54 MOV C,A $STORE SET BIT IN REG, C
2229 78 €5 MOY A,B sGET SWITCH VALUE
g22A EB1F 66 ANI 1FH yMASK DUT SET SWITCH
B22C FEZE 67 CPI QBH sCOMPARE TO B BECAUSE ALL
68 yVALUES UNDER B CORRESPOAND
€9 yEXACTLY #ITH INPUT ROUTINE
PB2E DAJED2 C 7e JC FIN $JUMP TO FINISH IF UNDER B
BB31 R7 71 ORA A sCLEAR CARRY
2232 DEPRB 72 SBI ZBH sSUBTRACT ELEVEN FROM ACCUMU~-
73 yLATOR SO THAT TAZLE ADDRESSES
74 sWILL BE COMPATIBLE
2234 2147902 C 75 LXI H,TEXT1 ;LOAD EFEGINNING TAZLE
76 JADDRESS
2237 85 a4 ADD L yADD TEXT ADDRESS TO IT
ge38 SF 78 MDYV L,A sRESTORE TEXT ADDRESS
@238 IE22 79 MVI 4,0 3CLEAR ACCUM WITHOUT
8¢ sDISTURBING FLAGS
@238 BC 81 ADC H sADD THE UPPER PORTION OF
82 yTHE TEXT ADDRESS
B33C 67 83 MOV H,& $RESTORE UPPER PORTION-TEXT
84 yADDRESS 1S NOW COMPLETE
g23D 7E 83 MOV AM $STORE TEXT VALUE IN ACCUM
223E R1 BE FIN: ORA C
BB3F 21ED43 t<ird LX1I H,SWREG ;LJAD COMMON RAM LOCATION
fz242 77 88 MOV M,A ;STORY DECODED VALUE
2243 CD2CC2 89 CALL INADD yCALL INPUT ROUTINE
g248 CS Se RET yRETURN
Q1 g Ao sk ettt sl e e ol el e o oot et e e e e e e e e e e e e o s
a2 3
93 ;3 TABLE DF CONVERSION VALUES
24 3
95 ;**************#**********************#:***************
26 3
97 TEXT1: sTABLE FJR TRANSLATING SWITCH
s sVALUES
2e20 S9 MODA EQU $ - TEXT1
2347 BAF 109 DB ¢EH tMONTH-DAY S#ITCH VALUE
eg21 ie1 TOD EQU 5 - TEXT1
2248 2F 122 DE CFH ;TIME OF DAY VALUE
P22 12 ELAPS EQU $ - TEXT1
€249 12 124 DR 12H yELAPS TIME
a3 125 SING EQU $ - TEXTI
g24A 11 186 DR 118 tSINGLE TIME VALUE
P24 127 REP EQU $ - TEXT1
224R 12 18R DR 124 sRZPEATED TIME

235 129 LOFI EQU $ - TEXTI



I1SIS-11 8282/3¢85 MACRO ASSEMBLER, V3.2 SWITCH PAGE 3
8279 INPUT ROUTINE

LoC O03J LINE SOURCE STATEMENT

0o04C 2B 110 D3 23l $ERROR INPUT TYPE LOW

eea26 111 DSX3 EQU $ - TEXT1

224D 2C 112 DB ocH 7DSX3 INPUT TYPE

2ea7 113 HORNE EQU $ - TEXT1

@24F @D 114 DB e2Dd sHORN ENABLE S#ITCH
115 END

PUBRLIC SYMBOLS
SWITCH C 2228

EXTERNAL SYMBOLS

USER SYMBOLS

BASE A BP62 CNTRSW
ELAPS 2ee2 FIN
LOHI 2285 MODA

2271 DECOD € ee23 DSX3 e2eos
A
A

RSLL A 43AA RSTHER
¢
A

A

233k HORNE A epev INADD A ggec
2232 REMFL A 43DE REP A goBe
43AB SING A PR3 SKP5 C eo17
43ED SAVAL A 2w7e TEXT1 C @e47

toe 3 e €2 D=

S¥ITCH 20083 S¥REG
TOD ges1

ASSEMRLY CIOMPLETE, NO ERRORS



ASMB82,0V4 :F1:DISPL1,ASM PRINT(:LP:) PAGEWIDTH(86) DEBUG

ISIS-11 BP8EZ/8¢85 MACRO ASSEMBLER, V3.2 DISPLA  PAGE 1
L3¢ JBJ LINE SOURCE STATEMENT
1 NAME DISPLA
2 PUBLIC DISPLA
43FF 3 TODRH  EQU P43FFH
4383 4 RMVAL  EQU 243830
4382 5 EMVALL EQU 243820
43FR 6 ERREG  EQU B43FBH
ere 7 DSPLY  EQU 7¢H
2271 8 CNTRL  EQU 71H
4352 9 RUNSTP EQU 43EpE
43F2 1@ TRFLT EQU 43F2H
43E2 1 DSFLG  EQU 43E2H
2020 12 FAL EQU BPOH
Bro4d 13 INOUT  EQU 94K
4348 14 UNFRAM EQU 43A8H
43EF 15 HORMEN EQU 43EFH
43EE 16 HORN EQU 43EEH
43F1 17 THERESHE EQU 43F1H
43FC 18 PRINTC EQU 43FQH
19
20 H 2 e e 3 3 3o 3je 2 e e e e X ez e 0k e X A 6 ofe R el ole 4 2 R e ok oo ok Kok ek e e Ak kR ok dje ol
21
22 ;  DISPLA
23 3 THIS ROUTINE EXTRACTS DATA FROM THE COMMON
24 ; RAM LOCATIONS, DECODES AND FORMATS THE DATA,
25 3 AND SENDS IT OUT TO THE 8279 DISPLAY RaM,
26 ; THE COMMON RAM LOCATIONS AND THEIR CONTENTS
27 ; ARE AS FOLLOWS:
28 ; TIME DISPLAY
29 ; 182 HRS. (BCD) - 3FFFH
3@ ; HOURS (PBCD) - 3FFEH
31 MINUTES (PRCD) - 3FFDH
32 SECONDS (PBCD) - 3FFCH
33 ; ERROR DISPLAY
34 3 ERROR ONMES (BCD) —~ 3FFBH
35 ; ERROR TENTHS {BCD) - 3FFAH
36 ; ERROR HUNDTHS.{BCD)- 3IFFSH
37 3 ERROR EXPONENT(BCD)- 3FF8H
38 ;
39 ; TRAFFIC LIGHTS ~ 3FF2H
49 ; BIT & - AUTO CONTROL
41 3 1 - SI3ZNAL LOSS
42 ; 2 - FRAME LO0SS
43 ; 3 - PRBS LOSS
44 4 - GATING
45 3 RUN/STOP - 3FF3E
46 ; BIT @ - RUN
47 ; 1 - 57T0P
48 ; ERROR TYPE - 3FFaH
4 BIT e - BIT
50 ; 1 - PARITY
51 3 2 - BIPOLAR VIOL.
52 INPUT TYPE - 3FF5H
53 ; BIT g - LOW
54 ; 1 - DSX-3



ISIS-I11 B2E3/8085 MACRO ASSEMBLER, V3.8 DISPLA PAGE 2

LOC OBJ LINE SOURCE STATEMENT
55 3 2 - HIGH
56 i TIME MODE - 3FF6H
57 BIT D - TIME 0OF DAY
58 3 1 - ELAPSED
59 3 2 - SINGLE
60 3 3 - REPEAT
61 ERROR MODE - 3FF7H
62 3 BIT @ - ERROR SEC
63 1 - TOTAL
64 3 2 - CUM,. RATE
65 3 3 - 1@%%7
66 » 4 - 1g%%g
67 3 5 - % ERROR SECONDS
68 e s e ot o o o o e e o e 08 e o 2 0 6 e e X e ol 2 e o e o o
69 ; NEW VARIABLES ADDED
78 3 e e e a5 9 o 0 e o e e e 390 ak v e o o o s e el oo
71 THRESHOLD -3FFlH
72 3 BIT 2 - & TERESHOLD
73 3 BIT 1 =~ 1@E-7 THRESHOLD
74 ; BIT 2 - 10E-6 THRESHOLD
;5 H BIT 3 - 10E-3 THRESHOLD
6 3
77 3 HORN -3FEEH
78 3 BIT ¢ - HORN ON/OFF
79 3
Be 3 HORN ENABLE -3FEFH
gz ’ BIT 2 - HORN ENABLE ON/DFF
1
B3 PRINT CONTROL -3F¥F2H
84 ; BIT ¢ - ALL
85 BIT 1 - PARTIAL
86 3
g7
88 § THE JUTPUT OF THE DISCRETE LED SIGNALS ARE
89 ; AS FOLLOWS:
ee
91 ; DISPLAY RAM ADD. OF 8279- BH
92 ; BIT @— LOA INPUT
93 ; 1- DSX-3 INPUT
g4 5 2—- HIGH INPUT
85 ; 3- AUTO CONTROL
96 i 4- TIME OF DAY
a7 3 5- ELAPSED
a8 3 6— SINGLE
99 3 7- REPEAT
162 3 DISPLAY RAM ADD. OF 8279- CH
iel 3 BIT ¢- BIPOLAR VIOLATION
182 3 1- SIGNAL LOSS
123 2- FRAME LOSS
174 3 3- PRBS SYNC LOSS
175 4- RUN
106 ; 5- STOP
127 3 €- BIT
12R 7— PARITY
129 3 DISPLAY RAM ADD, OF B279- DH



ISI1S-11 B8282/8285 MACRO ASSEMBLER, V3.8 DISPLA PAGE 3

LOC JBJ LINE SOURCE STATEMENT
119 3 BIT @~ ERROR SECONDS
111 1~ % ERROR SECONDS
112 ; 2= GATING
113 3§ 3— HORN ON/OFF
114 3 4~ @ THRESHOLD
115 3 5- 1¢E-7? TH.
116 ;3 6— 1B8E-6 TH.
117 3 ?- 18E-3 TH.
118 3
119 ; DISPLAY RAM ADD, OF 8279~ EH
129 BIT @- ALL PRINT
121 1- PARTIAL PRINT
122 2—- HORN ENARBLE ON/QFF
123 3§ 3~ SPARE
12 3 4— TOTAL ERRORS
125 3 5- AVG BER
126 6— ERROR 1QE-7
127 3 7— ERROR 1QE-8
128 3
122 3
13@  § Rt dddk o gt e g g e e de et e s e el ek
131
9232 21FF43 132 DISPLA: LXI H,TODRH ;LOAD POINTER WITE HUNDRED
133 sHOURS ADDRESS
2233 118343 134 LXI D,RMVAL ;LOAD DAE WITH TEMP. RAM
135 sFOR STORING THE UNPACKED
136 ;TIME DATA
Pe26 0624 137 MVI B,B4E sSTORE COUNT IN REG. B
P228 7E 138 1LOOP: MOV AM +MOVE DISPLAY DATA INTO
139 sACCUM,
2222 EB 140 XCHG SEXCHANGE POINTERS
@224 CD720¢ C 141 CALL RXDSP sCALL ROUTINE TO UNPACK TEE
142 s PACKED TIME DATA
¢24D EB 143 XCHG tEXCEANGE POINTERS
P22E 2B 144 DCX H sDECREMENT COMMON RAM POINTER
222F 1B 145 DCX D $ INCREMENT TEMP. RAM POINTER
221¢ 05 146 DCR B s DECREMENT COUNT
011 C22828 C 147 JNZ LOOP sREPEAT TILL FINISHED
148 ;NOW CHECX TO SEE IF CAN BLANK OUT ANY LEALING ZEROS
2214 218243 149 LXI H,RMVAL13LOAD MEMORY POINTER TO
159 sRMVAL-1 LOCATION SINCE
151 sONLY ONE NIRELE USED IN
152 tMOST SIGKIFIGCANT BYTE
@717 2E25 153 MV1 t,5 ySTIURE COUNT OF HON MANY
154 $BYTES TO CEECK
2219 7E 155 FIR: MV AM yMOVE DISPLAY CONTENT INTO
158 sACCUM,
P21A FE22 157 CPI 2oH sCOMPARE TD ZERC
ge1C C22€e2 C 158 INZ 0T4 yJUMP JUT IF MOT 2EROQ
P31F 362F 159 MVI M,BFH yIF ZERQD REPLACE A4ITH
160 sBLANK CHARACTZR
221 2% 161 DCX E yDECREMENT MEMORY POINIEF
¢z22 21 162 DCR C sDECREMENT COUNT
2223% 219982 C 163 JNZ FIR ; JUMP EACK IF COUNT NOT ZERD

pe2€ PEZ7 164 0T4: MVI C,avH 3MOVE COUNT INTO REG. C
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Loc
2228

P22A
@02C
POZF
2032
PR35
Pa37
PO3A
202D

P240
2e42

P43
P44
2045

go46
pe4o

P24n
p24cC
224D
04T

P050

7251
p252

2054

JBJ
3E9Q
D371
218243

Ch43ep
21FB43
2E04

ch4302
cheeg2d

21E243

3629
co

7E
47
ER
216202

E6oF

85
433
3E22
8C

g

78
650

27

LINE

165
166
167
188
1€9
170
171
172
173
174
1?75
176
177
178
179
180
181
182
183
184
185
186
187
188
189
198
191
102
193
194
195
19¢
197
198
199
2g0
201
2p2
283
204
285
206
207
208
209
21¢
211
212
213

214
215
216
217
218

SOURCE STATEMENT

MVI
ouT
LXI
CALL
IX1
MVI
CALL
CALL
LXI

MVI
RET

oUTPOT

[
)
.
?
.
1)
.
’
-
?
.
1
-
)
.
?
3
?
.
)
.
’
.
1)
-
1
.
1
-
’
.
y

UTPUT: MOV
M2V
XCHG
LXI

ANI
ADD
MOV

MVI
ADC

MOV

MOV
ANI

RLC

A,90H

CNTRL

H,RMVAL1

OUTPUT
K ,ERREG
C,04
0UTPUT
LED
8,DSFLG

M,FAL

A M
B,A

H,DSPTB
eFB

DISPLA PAGE 4

+ LOAD DISPLAY CONTROL DATA FOR
18279 INTQ ACCUM.

y OUTPUT TO 8279

;LOAD TEMP RAM VALUE(RMVAL1=
yRMVAL-1 SINCE HUNDRED HRS.
JCONTAINS ONLY ONE BCD NIRELE
sCALL 8273 DISPLAY OUTPUT
yROUTINE

y LOAD POINTER WITH ERROR DATA
yADDRESS

$STORE COUNT INTO REG. C
CALL OUTPUT ROUTINE

fCALL DISCRETE LED OUTPUT
FROUTINE

; LOAD POINTER WITH DISPLAY
iFLAG ATDDRESS

s LOAD FLAG WITH FALSE DATA
sRETURN

e 4t o 2 2 e 3 e 3 e o o e e e o e 9 o8 4 4 3o ae a4 e ol e 3 X e ok o e ke o e

THIS ROUTINE TAKES UNPACKED BCD WITH OR WITHOUT
DECIMAL POINT OR SIGN, DECJODES THEIR VALUE AND OUT-
PUTS THE DATA TO THE 8279 DISPLAY RAM WEICHE DRIVES
THE SEVEN-SESMENT DISPLAYS (NAMELY THE TIMF AND
ERROR DISPLAYS)

THE STARTING ADDRESS OF THE DISPLAY DATA IS LOCATED
IN E&L AND THE NUMBER OF DISPLAYS TO BE QUIPUTTED
IS ENTERED IN REZ. C

e 0o e e 3020t o e e ot e e e e o o 3 e 0 50 o o 29 o oo e e e o ol e ol e N o e e O MK o IR 0

yGET BYTE TO DISPLAY

SAVE IN REG. B

3SAVE ESL REG.

$LOAD POINTER WITH CONVERSION
yTAZLE ADDRESS

yMASE OFF DECIMAL POINT OR
7SIGN BIT AND UNNECESSARY DATA
7ADD TABLE ADDRESS TO VALUE
+RESTORE IN REC. L

iCLEAR ACCUM.

+ADD UPPER PORTION OF TARLE
yADDRESS

FRESJRE IN REG. H — NOW# HAVE
;COMPLETE ADDRESS OF TEE CONVERT

JED VALUE

;GET ORIGINAL VALUE

3MASK JUT ALL BUT D.P. OR SIGN
yBIT

;ROT&TE 4 BITS TO CORRESPONT T3
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Loc

8355
9056
2057
2n58
2259
22358
ee5C
925D
@P5E
0361

eeae
pzez
€221
2863
ez222
oee4
eR23
gecs
eP24
2066
2225
2067
@226
eeer
eear
2269
g2e8
2264
eee9
826R
7207
02360
P22B
¢ZED
eezC
gegskl
823D
RCEF
0237
eze
¥22F
2271

0BJ

87

27

27

B6

D370

EB

2B

en

243279 c
c9

62
B5
F4
€6
D6
D7
73
F7
F6
€5
35
83
E3
a7

22

LINE
219

220
221
222
223
224
225
225
227
228
228
23

231
232
233
234
235
236
237
238
239
24¢
241
242
243
244
245
246
247
248
249
250
251
25

253
254
255
256
257
258
259
260
251
262
26

264
26

2€6
267
2€8
269
279
271

we ws e W wa Ve ws we

DSPTB:
ZERD

ONE
T¥0
THREE
FOUR
FIVE
SIX
SEVEN
FEIGET
NIKE
OVAL
RVAL
BVAL
UVAL
EVAL
BLANK

.
b
-
¥

SOURCE STATEMENT

RLC
RLC
RLC
ORA
ouT
XCHG
DCX
DCRr
JNZ

DSPTB
THE FOLLOWING CODE CONTAINS TEE CONVERSION VALUES
FOR THE 8279 DISPLAY DRIVER,

EQY
DB
EQU

EQU
DB
EQY
DB

M
DSPLY

H
c
ouTPUT

$=DSPTE
gF3H
4~-DSPTB
Q68K
$-DSPTR
@R54
$-DSPTB
dF4H
$-DSPTB
2664
$=DSPTB
2DsH
$-DSPTB
2D7H
$-DSPTB
2724
$-DSPTB
2F¥7H
$~DSPTB
gFr6d
4-DSPTB
BcsH
$-DSPTB
254
$~DSPTB
2834
$~DSPTB
ZE3H
$-DSPT3B
@37H
$-DSPTE
)

DISPLA PAGE 5

$THE 8279 D.P. (OR SIGN) LOCATIO

+OR WITH THE TARLE VALUOE
1OUTPUT DATA TO B272
iRESTOPE BUFFER ADDRESS

y INCREMENT BUFFER ADDRESS
DECREMENT COUNT

+LOOP TILL THROUGE

i RETURN

RET i !
e e e a2 3 A S e e e e e i 392 3 2 o o 3 o e e e e e e e e e o e e e e afe o e o e e e e e e N 3

A e X e e Aeac e 4 R A R A 0o A o Nk 3 o jeade e e e afe e e e e 3 e ajeale o afe o e e e e ol o el e oo o

e e R &% 362 3 o e 36 g 36 o 3 2 e e i< o 3 3 He ok ol e e o e ade e e ol e e e el s ik e



ISIS-11

LOC

goav2
8273
8e74
ee75
oe76
eav?
8379
G274
8378
ge7c
28t
gevy

A2R0

e283
n2e4
8285
geee
8287

B2E9
Po8A
e2EB

goen
@ARE
PO8F
229D
279l

pecd
@294

2095

8288/80885 MACRO

OBRJ

4F

2F
gF
2F
Eeer
Yal4
2B
79
E6oF
77
He]

21F243

7E
27
27
ev
ES28

47
7E
E62E

4F
78
erF
2F
EEe 4

57
23

7E

LINE

273
274
275
276
277
278
279
280
281
282
28

284
285
286
287
288
289
29¢
291
282
29

294
295
296
297
298
299
3060
3e1
322
3e3
304
305
386
3e7
3ge
309
31

311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327

ASSEMBLER, V3.

SOURCE STATEMENT

HXDSP

HXDSP: MOV
RRC
RRC
RRC
RRC
ANI
MOV
DCX
MOV
ANI
MOV
RET

LED

we ws S Ws ma we VB WeWE we W ey W

g‘l

Ds LX1I

MOV
RLC
RLC
RLC
ANI

MJV
MOV
ANI

MOV
MJV
RRC
RRC
ANT

M3V
INX

MOV

C,A

PFH
M,A
H

A,C
)
M,A

H, TRFLT

AM

DISPLA PAGE 6

THIS ROUTINE TAKES THE PACKED DATA STORED
IN THE ACCUMULATOR, UNPACKS IT AND STORES
IT IN MEMORY .

% sl o e o ko e o 3ol e e e e ofn 39 o ik 3 e e o 3 B e e e e o e 3l ko ok o e o e ok ook

+SAVE THE ACCUM,
sROTATE T0 GET THE UPPER
; NIBBLE

yMASK OFF UPPER NIBBLE
7STORE IN MEMORY

71 INCREMENT POINTER
yRESTORE VALUE IN ACCUM.
iMASK OFF LOWER NIBBLE
iSTORE IN MEMORY

JRETURN

% 3t w0 e e e 3 3 e o o e o 3 e 36 o e s e o 3 e o o o 3 3 o o o o o e o afe o ek o e o o ke e o ok a0k

THIS ROUTINE READS THE COMMON RAM LOCATIONS
CONTAINING THE DISCRETE LED VALUES, REARRANGES
THE DATA IN ORDER TO BE COMPATIBLE WITH THE 8279
DISPLAY RAM AND THE QUTPUTS THE DATA TO THE B279,
WHICH DRIVES THEE LEDS.

THIS ROUTINE ALSO DRIVES THE ERROR OUTPUT GATE
BY DETERMINING WHICE TYPE OF ERROR IS TO BE QUT-
PUTTED AND THE INPUT TYPE RELAY (DSZ-3).

a3 33k e 3 o 3 e o e e o 2 2803 3 3 3 3 3K e 2 3 e e 3 3 3 30 3 o 3 3 3 2 o oo o o 4 e e M OR R ARR 0k

+LOAD POINTER WITH TRAFFIC
jLIGHT SIGNALS ADDRESS
MOVE INTO ACCUM,

sROTATE 3 BITS LEFT

$MASK JUT ALL BUT AUTO
yCONTR3L BIT

jSTORE IN REG. B

yGET VALUE AGAIN

yMASK OUT ALL BUT LOSS
1SIGNALS

}STORE IN REG. C

7GET VALUE AGAIN
yROTATE 2 BITS RIGHT

$MASK OUT ALL BUT GATING
;elT

ySTORE IN REG, D

;) INCREMENT POINTER TO FUN/
FSTOP REG,

'STORE VALUE IN ACCUM,



I1S1s-11 8280/8885 MACRO ASSEMBLER, V3.2 DISPLA PAGE 7

LOC OBJ LINE SOURCE STATEMENT

8296 ©7 328 RLC yROTATE 4 BITS LEFT

2297 @7 329 RLC

9298 27 33 RLC

2099 o7 33 RLC

P0O9A E630 332 ANI 30H $MASK JUT ALL INVALID DATA

oe9C Bl 333 ORA ¢ yOR WITH REG., C

929D 4F 334 MoV CyA RESTORE IN REG. C

ROYE 23 335 INX H y INCREMENT POINTER TO ERROR
336 yTYPE DATA REG.

P09F 7E 337 MOV AWM iSTORE IN ACCUM,

@248 2F 338 RRC sROTATE 2 BITS RIGHT

20A1 OF 339 RRC

P2AZ E6C1 340 ANI @C1lH FGET VALID DATA

eea4 Bl 341 ORA C fOR WITE REG. C

QBA5 4F 342 MOY C,A yRESTORE IN REG. C

B2A6 OF 343 RRC $ROTATE ANOTHER BIT RIGKT
344 yTO OUTPUT TO ERROR GATE
345 5ON FRONT PANEL

#3A7 EGE® 346 ANI PECH yMASK JUT ALL BUT QUTPUT
347 iTYPE DATA

Q@A9 5F 348 MOV E,A 3STORE TEMPORARILY IN
543 +REG E

P2AA 23 350 INX H s INCREMENT POINTER TO INPUT
35 yTYPE

@OAF 7E 352 MO¥ AM }STORE IN ACCUM,

#AAC E6ET 353 ANI @7H $GET VALID DATA

A2AE R2 354 ORA B yOR WITH REG. B

@2AF 47 355 MOV B,A +RESTORE IN REG. B

Q2RO 27 356 RLC ROTATE D5~3 INPUT BIT 3
357 yPLACES IN ORDER TO OUTPUT
358 $TU FRONT PANEL ALONG #ITH
353 y ERROR TYPE

P0Rr1 37 36 RLC

ger2 27 361 RLC

B2R3 E610 362 ANI 1eH $MASK OUT ALL OTHER BITS

e2R5 B3 363 ORA x JAPPEND TO ERROR TYPE BITS

@2B6 €5 364 PUSH B

QCR7 47 365 MOV B,A

@2R8 3ALB42 36 1DA RUNSTP IF RUNNING THEN DONT SET THE

’
367 3 ERROR JUTPUT CIRCUIT DO IO
’

368 BURST CONTROL
22BB F621 3€9 ANI P1E
23FD C2C823 c 378 JNZ NuCH
@2CZ 3AAB4D 371 LDA UNFRAM
20Cc3 E628 372 ANI 834
2@C5 B@ 373 ORA B
22C€ D394 374 ouT INOUT OUTPUT TO FRONT PANEL
g7l C1 375 NOCH: POP B
22C9 23 376 INX H s INCREMENT POINTER TO TIME
377 iMODE
PACA 7E 378 MoV AM 3STORE VALUE IN ACCUM.
¢PCB E€CF 379 ANI @FH JGET VALID DATA
#8CcD 27 380 RLC iROTATE ¢ EITS LEEFT
@3CE 27 381 RLC

gacy 27 32 RLC



1S1S~11 B8282/8085 MACRO ASSEMBLER, V3.0

LOC

@2D¢
genl

e2n2
82D3

20D4
28D5
22D6
gen7
23D9
22DA
Aans
20DC
B2DE
292DF
P2ER
@2E1
eeCE2
22E3
e2E4
@2E7
@eE9
20FA
CZEB
BEEC
223D
22EE
A2EF
eaF2
eoF4
B2F5
pere
R2F7
gars
BAF9
eera
@3FC
eerrT
22FF
A@FF
0122
2183
2125
R12€
@127
gies
f1ac
318D
212%
210F
#4111
g112
2114
2115

0BJ

a7
B?

F5
23

7E
F5
FS
E621
Rr2
57
F1
E620
ar
oF
A3
2F
B2
57
3AF143
EB2F
a7
a7
27
27
B2
57
SAEE43
E621
a7
27
e7
B2
57
¥l
E61E
a7
27
27
47
IAFCA3
E&8C3
B2
47
ZAEF43
FEDL
4
g7
B2
D372
79
D37e
7h
D37e

LINE

383
384
385
386
387
388
289
390
391
352
393
394
39

39

397
398
399
400
4e1
202
403
484
40

406
467
428
429
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
42

428
429
430
431
432
433
434
435
436
437

RE

Te

SOURCE STATEMENT

DISPLA  PAGE 8

yOR WITH REG. B

& C NJ4 COMPLETE AND READY FOR OUTPUT

RLC

ORA B
PUSH PSW
INX H

MOV AM
PUSH PSW
PUSH PSid
ANT P1H
ORA D
MoY D,A
POP PSW -
ANI 22H
RRC

RRC

RRC

RRC

ORA D
MOV D,A
LDA THRESHE
ANI OFH
RLC

RLC

RLC

RLC

ORA D

MV D.A
LDa FORN
ANI 21H
RLC

RLC

RLC

ORA D

MOV D,A
POP PS¥#
ANI 1EE
RLC

RLC

RLC

MOV B,A
1ba PRINTC
ANI 23H
ORA B
MOV B,A
LDA HORNEN
ANI 214
RLC

RLC

ORA B

ouT DSPLY
MoV A,C
ooT DSPLY
MOV A,D
oUT DSPLY

$SAVE ON STACK--LAST ONE
s INCREMENT POINTER TO
sERROR MODE DATA ADDRESS
+ STORE VALUE IN ACCUM,
$SAVE ON STACK TWICE

+GET ERROR SEC.

SRETRIEVE ERROR MODE DATA
iGET ZERROR SkC.

+MOVE INTO BIT 1 POS.

OR 4ITH OTHER
tRESTORE

+GET THRESHOLD INFORM,
+GET THE WHOLE REG.

#MOV TO TOP 4 BITS
yCOMBIME WITH OTHERS

sFETCH HORN DATA
tMASK DUT ALL ELSE

+MOVE T2 BIT POS. 3
jCOMBINE WITH OTHERS
$STORE IN D

+RETRIEVE ERROR MODE DATA
yGET REST OF ERROR INFO,

$SHIFT OVER TO RIGHT PLACE
+STORE IN B

;GET PRINT CONTROL DATA

s COMEINE AND STORE

s FETCH HORN ENAXLE DATA

;OUTPUT
;GET OTHERS



ISIS-11 82382/8685 MACRO ASSEMBLER, V3.0

LOC 0BJ
P117 F1

2118 D37@
P11A CO

PUBLIC SYMBOLS
DISPLA C eeeg

EXTERNAL SYMBOLS

USER SYMBOLS

BLANK A 223F
NSFLG A 43E2
ERREG A 43FE
FIVE A 2885
HIDSP C 2272
NINE A 20285
OUTPUT C 2243
RMVAL1 A 4382
51X A 2006
TRFLT A 43F2
ZERO A 20082

LINE

438

439

440

441
BYAL A 822C
DSPLY LA 2272
EVAL A 222E
FOUR A 2224
INOUT A 9254
NOCH C 0623C8
OVAL A G224
RUNSTP A 43E2
THREE A 2322
WO A @oBe
NO ERRDRS

ASSEMBLY COMPLETE,

SOURCE STATEMENT

POP
0UT
RET
END

CNTRL
DSPTB
FAL
HORN
LED
CONE
PRINTC
RVAL
THRESH
UNFRAM

Psu
DSP

- el N XX

A
A

LY

po71
egsz
0020
43EE
po8e
peoel
43F0
2e2B
43F1
4348

DISPLA

DISPLA
EIGHT
FIR
HORNEN
LoOP
0T4
RMVAL
SEVEN
TODRH
UVAL

PAGE

Ll i Relel Neol_ el

000
peea
8219
43EF
peLs
pgoze
4383
eoev
43FF
ZeoD



C. REMOTE COMMUNICATIONS DRIVERS



ASMBO.0V4 :F1:RINIT1.ASM PRINT(:LP:) PAGEWIDTH(B2) DEBUG

I1SIS-11 8@B2/B#B5 MACRD ASSEMBLER, V3.2 RINIT PAGE 1
LOC OJBJ LINE SOURCE STATEMENT
1 NAME RINIT
2 PUBLIC RINIT
43AB 3 RSTHER EQU 43ABH}
436E 4 TRANSM EQU 436EH
6 3 ek e ool e e e e e B o e e o e o e e X e o o ot sl e ol e ot s oo
6 J )
H RINIT
8 3 THIS ROUTINE IS USED TO INITIALIZE THE B251 AND
9 ; B253 DN THE SERIAL I/0 BOARD. DURING THE INITIALIZATIO
N
12 ; OF THE B253 ,TIMER 2 IS LOADED AND THEN READ TO SEE
11 ; IF TRE BOARD IS ACTUALLY PRESENT.
i% ;n*#*****#*#**********#*##*#**#***********#************
14
15 ;
% ;7 TARBLE OF DIVIDE-3Y~N FOR SETTING THE TIMER
7
18 CSEG
19 3
20 3
2722 4712 21 DIVN: D 12474 711¢ BPS, BEBDSVIIT=p
7232 B423 2 DV 384H 1302 BPS, BISWIT=1
9224 9221 23 Dw 132¢ y62¢ BPS, BDSWIT=2
2226 3622 24 D¥ 96H y12¢2 BPS, BDSWIT=3
P28 482 25 Dw 48E 32422 BPS, BDSWIT=4
2224 2422 26 Did 244 14802 BPS, BDSWIT=5
222C 1202 27 DW 12w y9€g2 BPS, BDSWIT=€
B22F 2532 28 D 64 719220 BPR,BDSWIT=7
29 3
z2 3 PORTS
31 3
2293 32 BDSWIT EQU 33H $BAUD SELECTOR
ae87 33 TMODE EQU B7H sMODE REGISTER ADDRESS FOR 8253
22824 34 TCONTZ2 EQU B4H sTIMER TO CONTROL THE BAUD RATE
2286 3 TCOATZ2 EQU BEH s TIMER USED TO SEE IF BOARD IS
gessa 36 TCLOCE EQU B8H sINPIT TD TIMER 2 CLOCK
37 s THERE
38 3
39 3 PAUD SWITCH MASK
223E2 4¢ BDMASK EQU 111602828
41 ;
42 3 TIMER CONTHOL MASKS
43 3
2233 44 5C2 EOU 2220229mB ;SELECT COUNTER ZERO
rABE 45 5C2 EQU 1202020¢2 ;SELECT COUNTER T#2
g237 46 RL EQU ¢31102¢2R ;READ/LOAD MODE
FFaE 47 MODE EQU geeee11¢B ;SQUARE AAVE MODE
2221 482 RCDON BQU 0400822018 ;ENABLE 5CD
Pe2T 40 BCDOFF EQU ¢eneZ2e2@B ;DISABLE BCD
5 3
51 3
52 3 FIRST SEE IF TIMER IS THERE



1SIS~11 B268/8€85 MACRO

L3C

ea2le
ge12
ez14
2216
2218
2214
2a1c
£21E

2820
P22
2024
paze

@728
PZ24A
ge2n
B22F
2n32

0833
2235

2238
2232
2a3m
BE3F
Pe4n
2241
pz42

eeas
2348
eesv
@248
2249

824C
Ce4E
2252
2251
22353
754
2255

pree
22e1

0BJ

3EB6
D387
3E55
D386
3EAA
D386
DBE8
Leer

3EE6
D387
DBRE
DB36

FERA
CA3302
3E2¢
32AB43
cS

SEFF
324243

21p2e2
DBRIZ
E6ED
a7

87

27

5F

CA4COD
23
23
1D
C34322

3E37?
D387
7E
D384
23
7E
D334

LINE

54
55
56
57
58
59
62
61
62
63
64
65
66
67
68
69
7@
71
72
73
74
75
7€
77
78
79
8
81
82
83
8
85
86
a7
a8
£9
9@
9
g2
83
94
05
96
97
ge
g9
1ed
121
10
123
124
125
126
1¢7
128

ASSEMBLER, V3.8

SOURCE STATEMENT

RINIT: MVI
ouT
MVI
ouT
MVI
aurT
IN
IN

RINIT PAGE 2

A,(SC2+RL+MODE+BCDOFF)

TMODE

A,55H

TCONT2
A,QAAH
TCONTZ2
TCLOCK
TCLOCK

yOUTPUT TIMER MODE
sLOAD TEST DATA
3 OUTPUT TO TEST TIMER

$sBUMP THE TIMER 2 CLOCK

3 NOW READ BACK DATA TO SEE IF THERE
A, (SC2+RL+MODE+BCDOFF)

MVI
ouT TMODE
IN TCONT2
IN TCOANT2
CPI BAAH
JZ HER1
MYI A,0Q
STA RSTHER
RET
1 ]
y BOARD MUST BE PRESENT
1 ]
HER1: MYI A,2FFH
. STA RSTHER
r
TSET:
1X1 H,NDIVN
IN BDSWIT
ANI BDMASK
RLC
RLC
RLC
MOV E,A
TSET1:
JZ TSET2
INX H
INX H
DCR E
JMP TSET1
TSET2:
MVI
ouT TODE
MOV A M
oUT TCONTEZ
INX 3¢
MJV A M
QUT TCONT2
P
H
y INITIALIZE USART
’
y  PORTS
H
SDATIO EQU SgH
SCNTRL EQU 81H

;SELECT TIMER TWO
yREAD LSB
sCOMPARE ONLY MSE SINCE

i LOWER ONE COULD HAVE CHANGED

#JUMP IF COMPARE
1OTHERAISE SET FLAG

s STORE FLAG

‘READ BAUD SETTING

fGET INTJ 3 LSBS

sPOSITION POINTER INTO TABLE

A,(S5C2+RL+MODE+BCDON)

iSET UP TIMER
3GET BAUD SETTING
yLSB

ySERAIAL DATA
; CONTROL PORT



1S15-11 8282/8085 MACRO

1oC
2281

22492
gace
2020
2210
g228
pgs2

2240
2022
ge1e
8224
pPe2
8221

2257
8258
D254
225C

P235E
g260

paez
0264
0B66
gage
d15):
2o6Dp
@rEE

P279
ee72

Pe74

eeve
pave

ean?

PURLIC
PINIT

0BJ

AT

D381
D381
D381

SE40
D381

267A

DE93

E6ED
C2600¢ c
PEFA

78

D381

3E3E
D381

DB83

3EFF
326E43

co

SYMBOLS
C oe1e

EXTERNAL SYMBOLS

LINE

189
110
111
112
113
114
115
116
117
118
119
129
121
122
123
124
125
126
127
128
129
139
131
132
133
124
135
136
137
138
133
142
141
142
143
144
145
146
147
148
149
159
131
15

15

154
155
156

ASSEMBLER, V3.8

RINIT PAGE 3

SOURCE STATEMENT

SSTAT EQU

MCDE

STPBIT EQU
TWSBIT EQU
EP EQU
PEN EQU
CHL? EQU
BRF EQU

COMMAND

-aen -

IR EQU
RTS EQU
ER EQU
RXE EQU
DTR EQU
TXEN EQU

?

USET:
XRA
ouT
ouUT
our

MVI
ouT

-.

MVI
IN

ANI
JNZ
MVI
MoV
ouT

MVI
ouT

IN

~-e

MVI
STh

-,

RET
END

81H sUSART STATUS IN

210002008
112002008
P21022023B
0221820038
0022108023
200e2C108

71 STOP BIT

72 STOP BITS

jEVEN PARITY

+PARITY ENABLE

i?7 BIT CHAR.

$BAUD RATE FACTOR 16X

P10200003B
221202023
220182008
222921083
20ePCe1038
202002013

yINTERNAL RESET
sREQUEST TO SEAND
$ERROR RESET
sRECLIVE ENABLE
iDATA TERMINAL READY
;TRANSMIT ENABLE

A +IN CASE, POWER UP IN
SCNTRL 3 SYANC MODE, THE USART
SCNTRL ;WOULD BE #AITING FOR
SCNTRL ; 3 ADDITIONAL CHAR.

+# SO DUMMY TEEM

A,IR 7 INTERNAL RESET
SCNTRL

2, (PEN+CHL?+EP+BRF+STPEIT)

BDSWIT $SET AUTD 118/2 STOP BIT
BEPE ;MASX DUT PROPER BITS
ONE3B

B, (PEN+CHL7+EP+TWSBIT+BRF)

4,B

SCNTRL ;SET MODE

A, (RTS+ER+RXE+DTR)

SCNTRL §SET COMMAND
SDATIO DUMMY READ
A@FFd § QX T TRANSMIT
TRANSHM



ISIS-11 82808/8085 MACRO ASSEMBLER, V3.0 RINIT PAGE 4

USER STMBOLS

RCDOFF A 3222 BCDON A 2221 BDMASK A O2E® BDSWIT A Q093
BRF A Q002 CHL? A 2228 DIVN C 0020 DTR A Q0p2
EP A 0222 ER A 2212 HER1 C 9833 IR A 0040
MODE A 2eoe ONEEB C 226D PEN A 201¢ RINIT € ge21e
RL A 2032 RSTHER A 43A3B RTS A 2020 RXE A 0004
sce A 0BDO sgz2 A 0280 SCNTRL A @@81 SDATIO A 0@8e
SSTAT A 0281 STPBIT A 2242 TCLOCK A @088 TCONT2 A @PE4
TCONTZ2 A @086 TMODE A 2287 TRANSM A 436F TSET C eess
TSET1 C 2843 TSET2 C ©24¢C TASEIT A 00CO TXEN A 902¢1
USET C o257

ASSEMRLY COMPLETE, NO ERRORS - . -



ASME2.0V4 :F1:RINTR1.ASM PRINT(:LP:) PAGEAIDTH(B2) DEBUG

I1SI1S-11 82ep/8385 MACRO ASSEMBLER, V3.0 RINTR PAGE 1
LOC OBJ LINE SOURCE STATEMENT
1 NAME RINTR
2 PUBLIC RINTR
3 EXTRN GETBYT
431D 4 BYTEIN EQU 43DDH
822D 5 RSIN EQU Q02DH
@eac 6 INADD EQU @e6CH
2211 7 XON EQU 11H
2013 8 XOFF EQU 13H
223D 9 CR EQUD @pd
4370 19 NCNTR EQU 43708
4371 11 DELAY EQU 4271H
2281 12 SCNTRL EQU B1H
436E 13 TRANSM EQU 436EH
22802 1 SDATID EQU BZHE
43ED 15 S#REG EQU 43EDH
6R23 18 ETX EQU 83K
43C0 17 ABLOCK EQU 43C@H
18 ;
19 3
22 3
21 RINTR—-
22 3 THIS IS THE INTERRUPT SERVICE ROUTINE FOR THE
23 3 R5232 OPTION. THIS ROUTINE CHECKS FOR BOTE THE
2 7y THE TXRDY AND RXRDY INTEREUPTS. THE TRANSMIT
2 3 ROUTINE USES THE SAME QUEUYE FORMAT AS THE GPIE,.
26 7 THAT IS WBY THIS BROUITNE CALLS TEE BYTOUT,¥HICH
27 3 1S ALS0 IS USED BY TdE GPIB ROUTINE.
28 3
22 ;******#********#*#**#*******************#**********
32 3
31 CSEG
32 3
33 RINTR:
pP2e@ EEQ2 34 ANI P2H s CHECE FOR RXRDY
8222 CA3202 C 35 JZ TXRD 7y JUMP TO SEE IF TXRDY EAS
36 sOCCURED
@225 DR8Z 37 IN SDATIO OTHERWISE INPUT THE DATA
38 ; NOW CHECK XON XOFF STATUS
p227 FE13 3 CPI XOFF yI5 IT XOFF
2029 C21302 C 4 JNZ SKP20 ySKIP DOWN I¥ NOT
@220 AF 41 XRA A
P22D 326E43 42 STA TRANSM 3SET FLAG NOT TO TRANSMIT
221¢ C332¢2 C 43 JMP TXRD
27213 FE11 44 SKP33: CPI XON IS IT XON
@215 C22422 C 45 JNZ SBYTE ;s JUMP DOWA IF MOT
2218 3EX7 46 MVI A,37d i ENAZLE TX
27214 381 47 QUT SCNTRL
@21 3EFF 4R MVI A,OFFd
GP1F 326E43 43 STA TRANSM 0K TO TRANSMIT
8221 £33202 C 5 JMP TXRD
enz24 3I2ND43 5 SBYTE: STa BYTEIN 3STORE AWAY
2227 A7 52 ANA A 3IF IT IS ZERO THEN IGNORE
p228 CA320¢ C 53 JZ TXRD s JUMP ON DOWN IF ZERO

20823 3E37 54 OVTHIS: MVI A,37H yENABLE TRANSMIT



ISIS-11 BPBE/BEB5 MACRO ASSEMBLER, V3. RINTR PAGE 2

10C 0BJ LINE SOURCE STATEMENT
e@2n D381 55 ouT SCNTRL
802F CD2DB2 56 CALL  RSIN  ;CALL ASCII INPUT ROUTINE
57 § TRANSMIT READY
58 ;
59 TXRD:
€232 DBS1 60 IN SCNTRL ;CEECK TXRDY
8r34 E601 61 ANI P1H CHECK TRANSMIT READY BIT
2036 CB 62 RZ fRETURN IF NOT READY
2237 BA6E43 63 LDA TRANSM 3SEE IF OF OR ANYTHING TO GO
8034 A7 6 ANA A
@238 C24388 C 55 INZ OKTX
@03E 3E36 66 MVI A,36H
9249 D381 67 ouT SCNTRL ;DISABLE INTERRDPT
£042 C9 68 RET s RETURN
0r43 327043 69 OKTX:  LDA NCNTR  jLOAD NULL COUNTER
2046 FEO1 70 CPI 1 COMPARE TO 1 TO SEE IF
? ;4E CAN SEND OUT ECHO
0948 CA6500 € 72 Jz TXRD1  ;IF SO THEN SEND OUT KEXT
7 ;BYTE -NOT TEE wBYTEINw
0048 A7 74 ANR A ;IF ZERD THEN SKIP OVER
024C CAS882 ¢ 75 Jz NOCR
P24F 3D 7 DCR A ;OTHERWISE DECREMENT TEE COUNT
7 AND SEND A NULL
2050 32743 78 STA NCNTR
2253 3E22 79 MVI A, 004
€255 D380 8 ouT SDATIO ;0UTPUT NULL
2257 C9 e1 RET RETURN
258 21DD43 82 NOCR:  LXI F.BYTEIN ;SEE IF NEED TO ECHO A CEHAR,
E@5F 7E 83 MOV A,M
ee5C A7 84 ANA A IF ZERO JUMP TO TXRDI
225D CA6582 C 8 Jz TXRD1
B8R0 D38C 8 ouT SDATIO ;OTHERWISE ECEQ
8262 AF 8 XRA A ZERO OUT "BYTEIN
r263 77 88 MOV My A
6264 C9 89 RET RETURN
99 TXRD1:
9265 21CE43 o1 LXI H,ABLOCK ;LOAD UP PARAMETER RPLOCK FOR
9 jGETBYT
g268 CDBOE2 E 9 CALL  GETBYT ;CALL POUTINE TO DECIDE
9 iWHICH CHAR TO GO OUT
95 ;
95 5 #ILL RETURN ¥ITH OUTPUT CHAR IN A, AND IF THIS IS
9 ; THE LAST CHAR, T0 GO, THEX REG. € WILL BE NOA-ZERD.
98 ; OTHER4ISE REG. C WILL BE ZERD.
9¢
¢2EB A7 1ee ANA A
¢26C CA7222 C 121 Jjz NOTX
P7EF D3BP 102 oUT SDATIO
eg71 C37302 C 18 JVP OUTPT  ;JUMP OVER
1¢4 NOTX:
g274 3E3E 185 MVI 4,35 ;DISABLE TRANSM,
6276 D321 106 QUT SCNTRL
2075 €9 167 RET

1¢8 OUTPT:
7@79 FEZD 129 CP1 CR
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Ldc 0BJ LINE SOURCE STATEMENT
227B C28D22 c 1192 JnNZ NODEL $IF NOT JUMP ON DOWMA
@07E 3E21 111 MVI A,l +SET DEFAULT VALUE FOR CR
2080 3A7143 112 LDA DELAY +SEE IF WE SEOULD DELAY LONGER
2283 A7 113 ANA .|
pzrs CAB992 c 114 Jz ovz 7JUMP OVER IF NOT
peB7? 3EQ7 115 MVI A7 $SET NUMBER JF NULLS TO 7-1=6
116 0Ov2:
@289 327943 117 STA NCNTR
208Cc CS 118 RET
208D AF 119 NODEL: XRA A SET NCNTR=0
BPRE 327043 12e STA NCNTR
2291 C9 121 RET +RETURN
122 ;
123 ;
124 EKD

PUBLIC SYMBOLS
RINTR C 2023

EXTERNAL SYMBOLS
GETBYT E 208632

USER SYMBOLS

ABLOCK A 43C? BYTEI ~ A 43DD CR A 203D DELAY A 4371
ETX A 2023 GETBYT E 2002 INADD & g2o2C NChATR A 437¢
NOCP C 2858 NODEL C 328D NJITX C 2074 0KTX C 2243
QUTPT C e@e7s ovz C 2288 OVTHIS C @eZ2B RINTR C egee
RSIN A 222D SBEYTE C 2224 SCNTHL A g&g1 SDATIJ A §P80
S¥poe C 0013 SWREG A 43ED TRANSM A 436E TXRD C ee3z2
TXRD1 C 2265 XOFF A 2213 XN A 9011

ASSEMBLY COMPLETE, NO ERRORS
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10C

43DF
828
43CC

g2z2e

2322
Pe25
0226
eaa7
@zae

9229
gAZA
223D
ORITF
2219
g211
€212
8213
po14
8216
BaL"7
€219
#31C
2e1n
g21%F
eelF
ea21
pez22
2223
2225

2227
2e24
paz2c
ee2y
8231
2234
2735
2836

0BJ

3EB88

214382

23
23
23
(a4
7E
FEAA
c2
3EFF
32DF43
2B
7E
4F
LELF
7%
79
E6LE@
FEEZ

C22482
3E42
322220
3EFEF
320043
AF

2B

77

LINE

QU I

ASSEMBLER, V3.0 GINIT PAGE 1

SOURCE STATEMENT

NAME GINIT
PUBLIC GINIT

GETHER EU 43DEH yGPIB FRESENT FLAG
BASE EQU 820¢H +BASE ADDRESS FOR £8488
REMFL EQU 43CCH sREMOTE ENALLE FLAG

§ e e e e e s e R o o e ol e A e o o o e e 3 o e X 3 o e ek ok ol Rk o

GINIT
TREIS ROUTINE IS THE INITIALIZATION PROCESS FOR THE
MOTORILA 68468 GPIA CHIP.

e e s e e ool e 20 AR 3ol 3 2 e o e ok 6% e e s o ok e e e e 3 o 9 ol oo e oo e ke o

e Wowme Wws wo weee

CSEG
¥
GINIT: MVI A,80H  RESET CHIP FIRST AND TEEM DETER
;MINE IF IT IS THERE
LXI H,BASE+3
MOV M, A
XR4 A
MOV M, 4
DCX it ;DECREMENT DOWN TO ADDRESS
$STATUS REG.
MOV M, 4 ;ZERO OUT THE REG.
STA GETIE® INITIALIZL THERE FLAG
MVI A,AAH FWRITE INTD SERIAL POLL AND
INX ;i ; INCREMENT TO SER. POLL REG.
INX it
INX i
MOV M, A
MOV AM
CPI QAAH ;SEE IF YOU READ IT BACK
RNZ sRETURM IF NOT ON LINE
MVI A,@FFH ;SET kL4&G IF ON LINE
STA GBTHER
DCX H ;GET T BASE+4 TC SET ADDRESS
MOV A,M
MOV C,A ;STORE TEMP, IN C
ANI 1FH
MOY M, A
MOV 4,C $RESTORE REG.
AN 2E2H $MASK OUT ALL BUT T.0. MODE
CPI ¢EPH ;IF TO TEEN SET EIT IA
;ADD. MODE FEG. AND SET
JREMOTE EN. FLAG TO REMOTE
INZ SKPU
MVI A,42E  SKET T.O.
STA BASE+2
MVI A,@FFH ;SET TO REM
STA REMFL
SKPU:  XRA A
DCX 8 iGET TO FASE+3
MOV M, A ;RESET AUX. COMMAAD RE3.
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LoC 0BJ LIN SOURCE STATEMENT
B@37 23 54 INX H
ee38 23 55 INX H
2839 77 56 MIV M,A }RESET SERIAL POLL REG.
2e3A 23 57 INX )34
P33R 77 58 MOV M, A sRESET PARALLEL POLL REG.
p23C 3EB84 59 MVI A,B84F FENABLE INTERRUPT CMD
@@3E 320082 6@ STA BASE
ee41 C9 61 RET 1RETURK

62 END

PUBLIC SYMBOLS
GINIT C 2282

EXTERNAL SYMBOLS

USER SYMBOLS

BASFE A B2232 GBTEER A 43DF GINIT C oee? REMFL A 43CC
SKPU C 2234

ASSEMBLY COMPLETE, NO ERRORS
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LOC JBJ

202D
eeae
8220
43ED
43DD
2e3C
43CC
4372
2023
43CE

82290
2233
gza4
@226
@229
2222
g22cC
B22F
ga1@
p212
2215
ne1e
eelR

221D

3A2282
4F
E624
C44¥F02
79
E62¢
C44202
79
E640
46802
79
Eez1
48722

3Ee4

322282

[
—
=z
=]

[ Ty Ty
NN OO TR N -

ASSEMBLER, V3.€

Yy

GPIBIN
NULL
BASE
SWREG
BYTEIN
IKADD
REMFL
FIRSFL
ETX
ABLOCK

GINTR PAGE 1

SOURCE STATEMENT

NAME
PUBLIC
EXTRN

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

SINTR
GINTR
GETBY

222DH
208

8824
43EDH
43DDH
geacy
43CCH
4372H
231

43COH

T,DCSTRT

$BASE FOR 68488

§ e e e e e M e e 0 ol et e s e e s e e ae o o s e e e e ale i o e e e e e e e o o

B W eR WE o we W W we WD WEws W we wa

’
GINTR:
Gl:

SPIB INTERRUPT SEVICE RJOUTINE

CSEG

LDA
MOV
ANI
CNZ
MOV
ANI
CNZ
MoV
ANI
ChE
MOV
ANI
CNZ

THIS ROUTINE HANDLES ALL INTERRUPTS CAUSED
BY THE 68488 CHIP. THE ROUTINE EXPECTS THE
FOLLOWING INTERRUPTS ONLY:

CMD~ COMMAND INTERRUPT FROM

BI - B
BO - B
GET- G

BASE
C,A
24H
CMD
A,C
2¢E
GET
A,C
424
OUTB
A,C
P1E
INB

i NOW MUST CLEAR AND
’

MVI

STA

A,24H

RASE

SPAS, DCAS, & RLC
YTE INPUT

YTE CUTPUT

ROUP EXECUTE TRIGGER

S e e e el e e e e e v e e e S o s 33 e 35t e e e e e o e o o sl e s o e e e e e o e 9K

sFETCH INTR., STATUS RES.
+I5 IT A COMMAAD?

#I5 IT GROUP EXECUTE TRIGGER
+I5 IT BYTE QUTPUTY

yIS IT BYTE INPUT?
REPROGRAM INTERRUPT STATUS REG.

iCLEAR INTERRUPT MASE REG.
;EXCEPT FOR COMMAND BECAUSE
yOF THE SPAS STATE IF ENAFLET
;{SPE) WILL CAUSE CONTILMTOUS
+ INTERRUPTS
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L0C O0BJ LINE SOURCE STATEMENT
2222 IAR580 55 LDA BASE+S
o023 47 56 MOV B,A
0224 E640 57 ANI 42H
P26 C23B022 c 5 JNZ o¥T
P229 340180 59 LDA BASE+1
¢P2C E604 60 ANI 24H .
P32E C23B00Q c 61 JINZ ovT sCHECK BOTH SRQS AND SPAS BEFORE
62 FCHANGE ANYTHING
2931 78 63 MOV A,B fRESTORE BYTE
0232 EB17 64 ANI 17H
9834 320580 65 STA BASE+5 ;TAKE OUT MEAS., COMPLETE
037 AY¥ 66 XRA A
2038 329680 67 STA BASE+6 ;TAKE OUT PAR. POLL
0238 O6ES 68 0OVT: MVI B,0E5H $MUST BE TRANSMITTING, SO SET
89 sBO INTERRUPT
2e3D 78 7@ END1: MOV A,B
P23E 3200802 71 STA BASE sRESTORE INTERRUPT MASK
9241 CcS 72 RET s RETURN
73 3
74
75 3
78 3
77 3 GROUP EXLCUTE TRIGGER
78
79 GET: .
pe42 3E1D 89 MVI A,10F sRELEASE DAC
044 322382 81 STa BASE+3
0247 21ED43 82 LXI H,S#REG ;STORE CODE FOR RESET KEY
PO4A 3I6PA 83 MVI M,8AR
@P4C C38C02 B4 JMP INADD tCALL BRANCH ON INP, ROUTINE
B3 3
88
87 ;
g8 COMMAND
89 ;
P04F IA2180 o2 CMD: LDA BASE+1 SFETCE COMMAND REG.
@@52 57 91 MOV D,A
9253 EF2Z2 92 ANI 224 3IS IT DEVICE CLEAR?
2055 C43200 C 93 ChNZ DEVC
8238 7A 94 MOV A,D
2259 EE€28 85 ANI 28H sREMOTE/LOCAL CHANGE?T
G@25R C4AHQ2 C 96 CNZ REML
225K 7A 97 MOV A,D
2@5F EgB1 9R ANT E1H ;IS IT UUCG OR UaCG
g€l C8 99 RZ sRETURN IF NOT
p2c2 3E10 100 MVI A,12H yIF IT IS RELEASE DAC
2264 32038¢ 121 STA BASE+3
2367 C9 12 RET s EETURN
183 3
12 3
16 3
126 3 BYTE OUTPUT
197 3
188 ;
1638 OUTB:
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LOC JBJ LINE SOURCE STATEMENT
E268 21C243 119 LXI BE,ABLOCK $GET PARAMETER BLOCK POINTER
PB6R CD2P23 E 111 CALL GETBYT ;CALL ROUTINE TO DETERMINE
@P6E FEDE 112 CPI e ;IF ZERD DISARLE INT.
8270 C27902 c 113 JNZ OUTE1
P73 3EAS 114 MVI A,@A5H
PB75 520082 115 STA BASE
pe78 C9 116 RET 3RETUEN
2279 F5 117 QUTB1: PUSH PSW ySAVE OUTPUT BYTE
P27A 79 118 MOV A,C SEE IF THIS IS LAST ONE TO GO
p27B A7 119 ANA A
P27C CAB202 c 129 JZ SKIP@P8 ;IF NOT THEN SKIP DOWHA
121 ; OTHERWISE FORCE EOQI AMD DISABLE INTERRUPT
go7F 320380 122 STA BASE+3 FORCE EDI
2282 Fl 123 SKIPZ8: POP PSW sRESTORE OUTPUT BYTE
9283 32278¢F 124 STA BASE+7 JTRANSMIT BYTE
¢ees C9 125 RET sRETURN
126
12 3
128
129 3 BYTE INPUT
132 ;3
131 3
2287 3A2783 122 INB: LDA BASE+7 JFETCE INPUT DATA
PO8A E67F 133 ANI 7FF tMASK OFF MOST SIG. BIT
p2eC 32DD43 134 STA BITEIN
P98F C32D@2 135 JMP GPIBIN
136 ;
137 3
138 3
izg 3 DEVICE CLEAR STATE
1
2292 3E1@ 141 DEVC: MVI A,1¢H iRELEASE DAC
P94 322382 14 STA BASE+3
2297 AF 143 XRA A
2298 322680 144 STA BASE+6 ;CLEAR PARALLIL PCLL
2298 322582 145 STa BASE+5 CLEAR SERIAL POLL
229E 2F 146 CMA
@29F 327243 147 STA FIRSFL REINT. EVERYTAING
POA2 C32220 E 146 JvP DCSTRT JUMP TJ INSTRUMENT RESET STATE
142 i BUT DO NOT RESET £84:58!1!
158 3
151 %
152 ;5 REMOTE/LJCAL CEANGE
153 ;
@2a5 7A 154 REML: MoV A,D yGET THE COMMAND REG.
P2A5 E640 155 ANI 471 ;IS IT NOW REMOTE ENABLED?
?2a8 CABEQDD C 15€ JZ SKPS s IF NOT THEN SKIP
2288 3FFF 157 MVI A,@2FF4d SET REMFL TO INDICATE REM
PALD 320C43 158 STA REMFL
@2P2 3EES 158 MVI A,BE5H FRE-ENBLE INTERUPTS
B2BZ2 32080880 150 STa BASE
2215 C9 1861 RET
P2BE AT 162 SKP&: XRa A FSET REMFL T0 INDICATE LOCAL
BBR7 22(0C43 163 STA REMFL

@7EE 3EB4 164 MVI A,B4Y sDISABLE ALL BUT CMD. INT.
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12C ORJ
¢eBC 322982

@2BF C9

PUBLIC SIMBOLS

GINTR C

EXTERNAL
DCSTRT E

o000

SYMBOLS
2000 GE

USER SYMBOLS
43C@ BASE
0223 DEVC

ABLOCK A
DCSTRT E
FIRSFL A
GINTR C
NULL A
REMFL A
SWREG &

ASSEMBLY

LINE

155
166
167
168
169
179
17

TBY

4372 Gl
pees GPIBIN
2202 QUTE

43CC REML

43FD
COMPLETE,

NO

ASSEMBLER, V3.9

e e was e

E p233

8332
8292
2233
232D
2268
111851

o XoR-_NeoXoN 3

ERRORS

SOURCE STATEMENT

STA
RET

END

BYTEIN
END1
GET
INADD
OUTE1
SKIPPS

BASE

43DD
203D
Pes2
eeec
no73
8282

GINTR

$RETURN

PAGE

Q04F
2203
0200
44y
20338
Q@B6
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sF1:GSER1.ASM

1S1S~11 8e¢88/8285 MACRO

L3C

43CB
43C0
gsrae
436E
437DE
43AF
P81

0222
2221
224
2225
paes
@23r

JOBJ

4F
3ANE4L]
A7
c21ze2
3AAE43
A7

LINE

CE IO I -

(W

GO G GIGI GG GIN N NN NN N NN s b b e e
COITOW LN N ANEFRD®D W [ S L

PRINT(:LP:) PAGEWIDTH(8&) DEBUG

ASSEMBLER, V3.0

SOURCE STATEMENT

PPMASK
ABLOCK
BASE

TRANSM
GBTHER
RSTHER
SCNTRL

NAME
PUZLIC
EQU
EQU
EQU
EQU
EQU
EqU
EQU

GSER
GSER
43CBH
43Ccod
B@3CH
436ER
43DEH
434BH
81H

GSER PAGE 1

FPARALLEL POLL MASK
yBASE ADDRESS OF €84¢&8

iGPIB PRESENT FLAG
tR5232 FLAG

3 3o e Aeae e e e g ol e oo o e el o e e e e e e ek e e e ke Aok e o

3.

1.

3.

e WE ML WE WP wR W WE NS SR WS wa WE W s NS WS WE YN WEPE We W SN s WO WE W e W Wl

-e

«
w
=1
o

1.
2. A BAD COMMAND HAS OCCURRED

GSER~-

THIS ROUTINE BXECUTES A SERVICE REQUEST FOR
THE FOLLOWING CONDITIONS:

CHANGE IN SIGNAL STATUS

A MEASUREMEAT IS COMPLETE

THE CONDITION THAT OCCURREL IS PASSED IN THE
ACCUMULATOR IN THE FORM OF THE PROPER MASK

TO THE SERIAL POLL REGISTER. THE ROUTINE

READS IN THE SERIAL POLL REG. AND "ANDS" TEE
THE ACCUMULATOR VALUE AND THEN OUTPUTS IT BACK.

THE MASKS SHOULD BE OF THE FOLLOWING FORM:

CHANGE IM STATUS A=42H

MEAS.

CS5EG

MOV
Lpa
ANA
JINZ
LDA
ANA

2. BAD COMMAND
COMPLETE
4, SIMPLE TRANS-
MISSION

(IF “ORE TEAN ONE, OR THEM TOGETHER)

C,A
GBTHER
A

SKOV
RSTHER
.\

A=60H
A=B8H

A=E2H

IF THE GPIA IS5 ALREADY ADDRESSED AS A TALKER TFFA
IT WILL GO AHEAD AND SPIT OUT THE MESSAGE AND NOT
ISSUE A SERVICE REQUEST FOR THAT PARTICULAR MEAS-
UREMENT COMPLETE.

IF THE GPIA I5 NOT THERE THEN THE ROUTINE W#ILL

TRY TO SEND THE MESSAGE TO THE RS232., 1F NEITEER
TRE RS232 NUR THE GPIA IS THERE THEN IT AILL RETUPN
AUTOMATICALLY TO THE CALLING PROG.

2k o e 3¢ o e eate e e ads ofe 36 iz e K 3K 3 = o o o ol o e e e e i o o o o e ol e e e e e T B B RS R RO

$STORE MASK IN C
ySEE IF 68488 IS THERE

+TRY RS232 IF GPIA IS ANOT TEERRE
sIF IT 15 ZERO, RETURK
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LOC O0BJ LINE SOURCE STATEMENT
gaz2c CB 55 RZ
pe2D 3E37 56 MVI A,37H
@22F D381 57 ouT SCNTRL
gei1 CO 58 RET
2212 3A0280 59 SKOV: LDA BASE+2 3SEE IF IN TALE ONLY MODE
2215 X640/ 60 ANI 40K
2217 CAZ40? C 61 J2 SKPE $JUMP OVER IF NOT T.O.
@214 79 62 Mov 4,C GET MASK
2217 E6@8 63 ANI ©8H IS IT A MEAS. COMPLETE
221D Co 64 RNZ
PB1E 79 65 SKPA: MoV 4,C 3GET MASK
PeiF¥ E6B7 66 ANI 2B7H FAND OUT MEAS. COM. & SER,

67 sREQUEST
2221 C35303 c €8 JMP ovG yJUMP TO END
P24 3ACB43 62 SKPE: Lpa PPMASK FETCH PARALLEL POLL MASK
@227 320682 7 STA BASE+6
gg2A 79 7 MoV A,C $CHECK T0 SEE IF SIMPLE

72 sTRANSMISSION
PA2B E6P8 73 ANI 28k yFIND OUT IF MEAS. COMPLETE
PB2D C24A82 c 74 JINZ MEAS
e?32 340580 75 STSP: LpA BASE+5 ;IF NOT, FETCF SERIAL POLL

76 $REG. AND OR IN MASK
pe33 47 77 MOV B,2
2234 E6402 7 ANI 42H
236 78 79 MOV A,B
2037 CA3EBD c 8 Jz ove sIF NOT SET THEN GO A30UT SETTIN

G

81 $SERIAL POLL NORMALLY
Pe3A Bl a8z ORA c fOTHERWISE OR IN NF¥ STUFE
PB3B C34602 c 83 JMP DOWN3
@23E Rl g4 QVO: ORA c
ge3¥ F5 8 PUSH PSW ySAVE ON STACK
0040 E63F 8 ANI 3FH $MASK OUT EVERYTHING EXCEPT

87 +SERVICE REQUEST
P242 322580 =] STA BASE+5 ;ZERQO OUT SERVICE REQUEST
2245 Fl1 88 POP PSW sRESTORE SERVICE REQUEST
PB4€ 322589 90 DOWN3: STA BASE+5 THIS IS DONE SO THAT SERVICE

S JREQUEST WILL HAVE A RISING EDGE
2249 C9 92 RET ' RETURN

93 MEAS:
234A 79 94 MoV A,C
PA@4B F640 95 ORI 42E 3OR IN SERVICE REQUEST
224D (3532 C 26 JMP ovs } JUMP QVER
pese 79 G7 SKPR: MOV A,C
2251 EBF7 98 ANI ar7d yAND 0UT THE MEAS. COMPLETE

99 iBIT
#2353 4F 1ed OVG: MoV C,A iSAVE POLL INFORMATIOhR
2054 CDigee c 181 CALL STSP +SET SERVICE REQUEST

122 0V31:
p257 3EE5 12 MVI A,BESH ENABLE BO INTERPUPT
8259 F3 10 DI
#2554 322282 1e5 STA BASE
225D FB 126 ElI
@25E C9 1e7 RET

128 END
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LOC OBJ LIN SOURCE STATEMENT

PORLIC SYMRBOLS
GSFR C ope0

EXTFRNAL SYMBOLS

USER SYMBOLS

ABLOCK A 43C2 BASE A 8223 DIWNZ C 0046
GSER C o202 MEAS C 2244 0vg C 283E
0vG1 C 2857 PPMASK A 43CPR RSTHER A 4343
SKOV € @z12 SKPA C 0Z1E SKPE C ¢p24
STSP C 2033 TRANSM A 436E

ASSEMBLY COMPLETE, NO ERRORS

GSER PAGE

GBTHER A 43DE
ove C 2853
SCNTRL A €281
SKPR C oese

3
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LXC JBJ LINE SOURCE STATEMENT
1
2 NAME PSERV
3 PUBLIC PSERV
4
5 EXTRN PRNGIN ,GETZYIT
3E92 6 PDAT1 EQU 3E32H
3EAE 7 PBOF1 EQU 3EALH
Q § o acals e e e sk ool e 3k el e o e ek o s s e o o s ot s e o ol el ek ks s o e
9 ; PORTS:
2OE3 1 CNTL4D EQU gE3d
prEl 11 DATAB EQU 2E1H
g2E2 12 STACTL EQU 2E2H
2¢E? 13 EXTRA EQU BECH
ié § S AR e o e Mk el o o e e o e ke o ol o ol ks sk sl oK sk ok oot R
16 ; PORT E2 BIT ASSIGNMENT
1 H BIT @ —— OUTPUT NOT(#RITE)
1 BIT 1 -- OUTPUT NOT(RESET)
1 3 BIT 4 -- INPUT NOT(ERROR)
22 j BIT 5 == INPUT NJT(BUSY) -- 2@H
21 3 BIT 6 —— INPUT NOT(PRTON) —- 4£E
22 5 BIT 7 =-= INPUT NOT(PAPOK) -- 80h
23
24
D5 5 s sk sk ek Ak A Ao o s e ok o R o e e Aokl ko o ke o e
2 7 VARIABLES:
4207 27 PRTFLG EQU 43A7H
439R 2 PBLOCX EQU £398H
439C 29 PINPTR EQU 439CH
439p 3 POUPTR EQOD 4398H
31
32
B g AR sl R o A el A o e ks el sk st e el ok o o e ek o ek
3 ;3 JUMP TARLE ENTRY
2233 3 ORG 334
2333 C32232 C 36 JMP PSERV
37
38
39 CSEG
40
g1 el st e N R S R e e o e o o ok e el
4 ; EMTRY POINT FOR PRINTER SERVICE -- PSERV
4 3 IF PRINTERRTEERE FLAG IS FALSE, BKANCH TO
44 3 INITIALIZATION ROUTINE(SEE IF PRT THERE)
45 ;3 IF PRINTERQRTHERE=TRUE, BRANCH TO SEE IF A
46 MESSAGE TO PRIOCESS/ OR IN PROCESS ALREALY
477 3 e s Ao e e A Nl S e RN e 43 A RS RN e e e o
48
49 PSERV:
P222 21A743 5 LX1I H,PRTFLG
7z23 7E 51 MOV A M
0224 R7? 52 ORA &
2225 CA3E222 c 53 JZ INITPR
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LOC OBJ LINE SOURCE STATEMENT
55 3 dadsaokadoiadoR ko Ko Sk e s sk ok e e o ook S g e s ek ok ook
56 ; CHECE TO SEE IF MESSAGE IN PROGRESS -- STAT=1
57 3 AND CONTINUE
58 ; ELSE SEE IF NE¥ MESSAGE TO START —— STAT=FFH
59 H o e a5 Xe e o ae 2 ofe e e 26 K ade e e e e Ak afe e 2 e 2 afe e a3 sk xe 2e e Xk 2 e 2 ek 2 e e e e e e
6 PRTCH:
Q0238 3A5C43 61 LDA PINPTR ;GET INPUT POINTER
pOIB 4F 62 MOV C,A ;STORE
@22C 3A9843 63 LDA POUPTR ;GET OUTPUT POINTER
gegF BS 64 CMP C
p212 C8 65 RZ sRETURN IF EQUAL
66
67
6 ;oo gl ok el el ek g defeal o o s o e o ok ok e e e o e i o ok ok el e
69 ; TRY TO OUTPUT CHARACTER, IF SO MOVE POINTER TO NEXT
79 ; SEE IF NEXT IS END OF MESSAGE(@) OR
7 3 IF NEXT IS A CARRIAGE RETURN(@DH) WEICHK
7 3 IS IGNORED!!
7 3 &T MESSAGE END, LOOK AT OTHER STAT TO SEE IF ANOTHER
7 MESSAGE ON QUE
75 H L2313 33 333333333333 32333322333 333323322 3-2-3 32 3123333 243
76 PRPROC:
2211 DRE2 77 IN STACTL
2213 E6CQ 78 ANI ecey ;OR IS PRT OFF?
79 $OR NO PAPER??
2215 CA2E02 c 89 Jz CON
PP1R AF g1 IRA A
PP1O 324743 82 STA PRTFLS ;SET PRINTER@RTHEERE
221C 32C43D 83 STA 3DC4H ;RESET UNLOGGEDERRORS TO PRINT
21F C9 8 RET i = FALSE
85
B6 CON:
¢229¢ DBEZ 87 IN STACTL ;SEE IF BUSY
gg22 E62¢ 88 ANI 2p4
224 C8 R9 RZ $RETURN IF BUSY
P25 219843 5@ GETIT: LXI E,PBLOCK
@22e CDe@p2 E 91 CALL SETBYT
@323 A7 g2 ANA A
¢p2c €8 8 RZ $RETURN IF ZERO
94
@@2n 35828 c 95 JMP SENDCH
95
9
ag
g9
120
101

12 3tk soe ettt sl o e e e 0 a0 e ok A e MR B R e e R B e e

183 ;INITIALZE THE PRINTER INTERFACE, SET FRINTERGTHERE FLAG
124 ; I¥ THE PRINTER IS ON
15 3 %o akk sl we e g ok ot e ol oo o R ol e e ol R R s S0k ok Rk R
1?2 INITPR:

re3x ZE3S 147 MVI A,98H sCONFIGURE £255 CHIP

168 PORTE DAT2 OUTFUT
122 ;PORTC ¥I NIB STAT, 10 NIB CNTL
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LOC OBJ LINE _ SOURCE STATEMENT
110 yMODE © OPERATION, STRAIGHT
111 i 1/0
9232 D3E3 112 ogr CNTLWD
113
114 CHEON:
@234 DBE2 115 IN STACTL $SEE IF PRINTER IS ON
p236 E6CE 116 ANI @CeH
@23r C21107 c 17 JINZ PRPROC ;GO BACK TO SET "UNLOGSED ERRORS
@33B 35 118 DCR M iSET PRINTERQTHERE
119 1 = TRUE(FFH)
120
?@3C CDpeeee E 121 CALL PRNGIN jSET RING BUFFER UP
233F 3521 122 MVI A,01H
2041 D3E2 123 oCT STACTL RESET BIT1 ACTIVE LO,
243 32923E 124 STA PDAT] + INIT, BUFFERS
0e4€ 3ZAT3E 125 STA PBUF1
126 JWRITE BIT2 PASSIVE HI
127
2249 212205 128 LXI H,5@8H $HOLD RESET FOR >=50M,
129 i SECONDS
ga4Cc 23 132 DELAY1: INX H
ep4n 7C 131 MOV AE
@34E B5 132 JRA L
PR4F C24CC2 c 133 JNZ DELAY1
134
P252 3E23 135 MVI A,3 iRETURN RESET LINE TO PASSIVE HEI
@254 D3EZ 136 ouT STACTL
225€ 3EZA 137 MVI A,2AH ySEND A LF TO PEINTER
138
139
142 SENDCH:
£258 D3E1 141 ouT DATAB s CHARACTER OUT
P95 AF 142 XRA A fPULSE WRITE TO PRINTER
2e53 F3 143 DI +NJO INTERRUPTS DURING STROZE!
#25C D3E3 144 ourT CNTIWD
P¢5E 3C 145 INR A +SET STROBE LO#, THEN HI
#25F D3E3 146 aUT CNTLWD
2061 FB 147 El
148
peez Cco 140 RET
150
151
152 END

PUBRLIC SYMBOLS
PSERV C 2203

EXTFRNAL SYMBOLS
GETPYT E 2222 PRNGIN E @222

USFR SYMBOLS

CHKON C 222¢ CNTLWD A Q2E3 CIN C @u2@ DATAE A BOL1
DELAY1 C 2@4C EXTRA A Q2E2 GETBYT E @2ze GETIT C gecs
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INITPR C 2032 PBLOCK A 4398 PBUF1 A 3EAE PDAT1 A 3ES2
PINPTR A& 438C POUPTR A 4398 PRNGIN E €020 PRPROC C ef1l
PRTCHE C @oeg PRTFLG A 43A7 PSERV C 0Qu29 SENDCH C B258

STACTL A POE2
ASSEMRLY COMPLETE, N ERRORS

[ T



ASM83,0V4 :F1:GETBYT.ASM PRINT(:LP:) PAGEWIDTH(S®) DEBUG

1515-11 82382/8885 MACRO ASSEMBLER, V3.0 GETBYT PAGE 1
10C ORJ LINE SJURCE STATEMENT
1 NAME GETBYT
2 PUBLIC GETBYT
LY Y
er2e 4 SPC QU 2p4 $ASCI] SPACE
2283 5 ETX QU B3H »
2230 6 RBLK1  EQU 30K
7 -
8 ;**********#**#**********#*#***#*##*#*******\‘:*#*#**#*
g
12 ;  GETBYT-
11 3
12 ; THIS ROUTINE DETERMINES THE NEXT CHARACTER THAT
13 3 IT 1S SCHEDULED TO 30 OUT OVER TEE PRINTER OR RS232/
1 ; GPIB INTERFACES. THE ONLY INPUT IS THE POINTER TO THE
15 ; APPRORIATE RING BUFFER PARAMETER BLOCK. SOMEYWEERE IN
16 ; MEMORY THERE #ILL BE SUCH A BLOCK FOR THE PRINTER AND
17 ; ONE FOR THE RS5232/3PIB., THE ROUTINE IS DESIGNED AROUND
18 ; THE FOLLOWING STRUCTURE:
19 3
20 ; INPUT POINTER-—-> [ RING RUFFER OUTPUT POINTER ]
21 [ (2 BYTES) 1
22 3 { OFFSET COUNTER FOR OUTPUT ]
23 [ (2 BYTES) ]
2 RING BUFFER INFUT POINTER ]
25 3 E {2 BYTES) ]
25 3 SPACE COUNTER ]
27 3 { NO. OF BUFFER POSIT. AVAIL.]
28 { STARTING ADD. OF RINS BUKF,]
29 3 [ {2 BYTES) ]
32 3 { TOT. COUNT JF BUFF. POSITS.]
3
32 : THE RING BUFFER ITSELF LOOKS LIKE THIS:
33 ;
LY [ ]
35 3 % ]
36 2 BYTE POINTERS TO ]
37 ; { FRAGMENTS JF MESSAGES ]
38 ; OUTPUT PTR--——=> [ ]
39 ; . . . .
42 . . . .
41 ; { ]
42 ; { ]
43 ; L 1
44 ; INPUT PTR,-=———- > [ ]
45 3 ]
48 ;
47 ;  THE OUTPUT POINTER POINTS TO THE MESSAGE THAT
48 3 IS CURRENTLY GOING OUT, TEE INPUT POINTER POINTS
49 ; TO THE NEXT AVAILABLE SPOT ON THE RING BUFFER.
58 ; {(THE POINTERS WRAP AROUND)
51 3
52 ;
53 ;
54 ; THE POINTER TO THE PARAMETER BLOCK IS PASSED IN
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LOC DJBJ LINE SOURCE STATEMENT
55 3 HSL AND THE CHARACTER IS RETURNED IN THE ACCUMULATOR.
56 ; IF THE RETURMNED CEAR. IS ZERD, IT MEANS THAT THERE
57 3 ARE NJ MURE ®YTES TO SEND. -
58 IF AN ETX CHARACTER GOES OUT THE € REGISTER HAS A
59 ; 22H IN IT TO0 INDICATE AN EJI SHOULD GO OCUT IF TRANS-
6 3 MITTING ON TEE BUS. OTHERWISE IT IS ZERO.
6 ; SPACES CAM BE PACKED TOGETHER IN THE MESSAGE BUFFERS
62 ; BY SETTING THE MOST SIG. BIT AND PUTTING THE NUMBER OF
€3 3 SPACES IN TEE LOWER 7 BITS.
64 ;
65 ;*****#***###*#********#***##********#****#*********#**
66 3
67 3
6 CSEG
69 GETBYT:
€222 ES5 70 PUSH i sPOINTER IS PASSED IN F- SAVE IT
71 sON THE STACK
2221 SE 72 MOV E,M sPUT OUTPUT POINTER IN DAE
2222 23 73 INX H
2223 56 74 MOV D,M
g224 23 75 INX H
2225 4F 76 MOV c,M yPUT OFFSET IN BAC
Q226 23 7 INX H
0227 46 78 MOV B .M
2228 23 79 INX H sIF INPUT POINTER IS EQUAL TO
8@ sOUTPUT POINTER TEEN NO BYTES
Rl 7GO QUT AND MUST RETURN A 2 IN
g2 $BOTH ACCUMULATOR AND C
¢229 7E 83 MOV A,M
@@2A RE 84 CcMp E sCOMPARE LEAST SIGNIFICANT
223 CA1DR2 C 85 Jz BADINT
@R2E 23 86 INX H
223F 23 87 INX H
pz1e 7E 38 MOV A .M yGET SPACE COUATER
2311 A7 89 ANA A sPUT OUT SPACES IF COUNTER IS
21 s NON-ZERD
2212 CA2202 C 91 JZ BIT1 yOTHERAISE JUMP
@p215 3D 2} DCR A $DECREMENT COUNT OF SPACES
2316 77 93 MV M,A tRESTORE BACK IN PAR. BLOCK
p217 X1 94 POP H
2218 3E20 85 MVI A,SPC JSEND A SPACE ZACK
PC1A @FE22 36 MVI c,e yZERD OUT C
gz21C CQ c7 RET s RETUERN
98
Q9 BADINT:
221D E1 120 POP H sDUMMY POP
PALE AT igl XRA A
217 @E22 122 MVI c,? sZERO OUT A & C
2e21 Cc9o ie3 RET s RETURMN
124
185 BYT1:
@222 EB i¢6 XCHG sPUT OUTPUT POINTER IN FAL
@023 5EF 127 MOV EM sFETCH CUREENT FRAGMENT POINTER
@224 23 igs INX 3!
@225 5€ 199 MOV DM
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10C OBJ LINE SOURCE STATEMENT

2026 62 118 MOV H,D ; TRANSFER FRAG. POINTER INTO
111 jE &L

2027 6B 112 MOV 1,E

#2328 @9 113 DAD B }ADD OFFSET TO FRAG, POINTER

0829 7E 114 MOV AM ;GET CHARACTER TO SEND

GP2A A7 115 ANA A {SEE IF IT IS ZERO--IF IT IS
116 .~ 3THEN END OF THAT MESSAGE-
117 ;MUST GO TO NEXT

@32 CA4482 C 118 JZ GOTONX

PE2E 23 119 INX B ;OTHERWISE WE JUST HAVE A REG.
120 iBYTE TRANSMIT
12 iMUST INCREMENT OFFSET

P@2F E1 122 POP H ;NO#4 RESTORE IT IN THE PARAM.
123 }BLOCK

8230 23 12 INX H

0231 23 125 INX H

g032 71 126 MoV M,C

8233 23 127 INX H

0234 72 128 MOV M,B

2235 F5 125 PUSH PSW ;SAVE CHAR.

@236 E680 130 ANT 8pH 115 IT SPACES

ge38 C28609 C 131 INZ SPCSET ;NOW JUMP TO SET SPACE COUNTER

@233 F1 122 POP PSW ;RESTORE CHAR.

P23C @E23 133 MVI c,e ;2ZERD OUT C

@23E FEE3 134 CPI ETX ;COMPARE TO ETX CHAR.

3249 C3 135 RNZ {RETURN IF NOT

Pr41l ZE2¢ 136 MVI €,2¢8  ;OTHERISE SET FOI FILA3

@243 (2 137 RET SRETURN
138 ;
135 3
142 GOTONX:

P244 EB 141 XCHG ;PUT FRAGMENT POINTER BACK IN P&

L

2245 7C 142 MOV A ;PUT MSB IN HAL

pZ4€ EEFC 143 ANI ¢FOH

@248 FE3D 144 CPI RBLK1  ;IF IN RAM THEN PUT FLAG IN FIRS

T

145 $BYTE

P24A C24F22 C 146 INZ FINSET

024" 3€21 147 TSET:  MVI M,e1H

@24F E1 148 FINSET: POP g SRETRIEVE PARAM. BLOCK POINTER

@750 E5 149 PUSH H ;SAVE IT AGAIN

2251 SE 158 MaV EM

0252 22 151 INX H ;PUT OUTPUT PTR IN DiE

2253 56 152 MOV D,M

¢254 71g722 153 LX1 B,7 iGET STARTING ADDRESS PARAMETEP
154 ;OF THE RING BURFIER AND CAL-
155 {CULATE IF TEERE IS WRAP ARGUND

p257 29 155 DAD B

2358 4E 157 MOV CLM ;GET THE STARTING ADTRESS

¢P50 23 158 INX i

@25K 4F 159 MOV B,M ;PUT IT IN B3C

@r5E 23 16¢ INX ] ;

@25C BF 161 MOV LM iNOW GET TOTAL COUNT OF EYTES
162 ;ALLOWED IN THE RING BUFF:R
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LoC

225D
@25F

226¢
2e61
gae2
2263

P64
B267

pps8
Be69
2264

P26B
P36¢C
pe6n

2OEE
B26F
geve
0371
2273
2274
p276
aerv

pare

pevs
R27A
gerR
ea7e
227D
g27%¥
237F
p2se

2283
gre4

pees

228¢€
2287

OBJ

2620
2B

29
29
7D
BB

CA6BOO c
13

13
4B
42

1
¥5
71

23
72
23
3622

3682
23
7E

F5
23
23
23
34
F1
El
Cz20209 Y

AF
4F

F1
23

LINE

163
164
165
166
167
168
168
17e
171
172
17

174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
192
191
192
193
194
195
198
197
192
195
2ee
221
20z
203
2e4
2P

2e8
287
228
229
212
211
212
213
214
215
216
217

BYT2:

(7 TR

PCSET:

SQURCE STATEMENT

MVI
DCcX

DAD
DAD
MOV
CMP

JZ
INX

INX
MOV
MOV

PJP

PUSH
MOV

INX
MOV
INX
MVI
INX
MVI
INX
MOV

CMP

PUSH
INX
INX
INX
INR
POP
POP
JIhNZ

XrA
MOV

RET

POP
INX

H,0
H

[

wa o UE te i b 3
3
[4¥]

P
(=N ]

-
(o]

- -
= -]

XM MM Txm
-
(S

-
x4

[}

PSH
H

M
PSW

GETBYT

Fsw
H

GETBYT PAGE 4

1ZER) OUT H

$SUBTRACT TWO FROM IT IN ORDER
TO ALLIGN IT WITH THE LAST
+POINTER

sADD TO STARTING ADDRESS

7 PUT LEAST SIG. BYITE IN ACC.
sCOMPARE WITH CURRENT OUTPUT
+POINTER

iIF EQUAL THEN JUMP
$OTHERWISE INCKEMENT OUTPUT
+POINTER

7PUT NEW DUTPUT POINTER IN R&C
7 IF WRAPPED AROUND, THE NEW
sOUTPUT POINTER IS ALREADY IN
iBS&C (STARTING ADDRESS)
sRETRIEVE PARAMETER BLOCK PTR.
iSAVE IT AGAIM

{RESTORE OUTPUT POINTER RACK

7 INTOD PARAM. BLOCK

fRESET OFFSET

;GET INPUT POINTER LEAST
iSIGNIFICANT BYTE

;COMPARE TO NEW OUTPUT POINTER
; IF THEY ARE TEE SAME TEEN NO
i MESSAGES ARF READY TO GO AND
i A ZERO WILL BE RETURNED
;SAVE FLAGS .

s INCREMENT TO "SPACES LEFT

; BYTE IN PARAM. BLOCK

iINCREMENT IT EECAUSE ¥E HAVE
RESTORE FLAGS

iRESTORE JRIGINAL POINTER

+1F TEE INPUT POINTEF IS NOT
$THE SAME AS THE QUTPUT FPOINTEFR
s THEMN ANJTHFR FRAGMEMNT IS RFADY
i SO JUMP BACK TO THE START 70
s+ FETCE THE NEXT BYTT

yLJAD ZERD IF LAST BYTE TO GO

i AND RETURN
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LOC 0JBJ LINE SOURCE STATEMENT

gess 23 218 INX H

ee89 23 219 INX H

A@8A E6B7F 229 ANI 7FH tTAKE SPACE COUNT AND PUT IT IN
221 s MEMORY

228C 3D 222 DCR A sDECREMENT COUATER

@28p 77 223 MOV M,A

@Z8E 3E29 224 MVI 4,5PC

2@92 @QE22 225 MVI c,2

gae2 €9 226 RET $RETURN
227 END

PUBLIC SYMBOLS
GETRYT C 0082

EXTERNAL SYMBOLS

USER SYMBILS

BADINT C ©21D BYT1 € 2222 BYT2 C ee6B ETX A 2CO3
FINSET C 204F GETEYT ¢ 2322 GITONX € @044 RELE1 A @030
SPC A g22e SPCSET C e£ss TSET C @e4D

ASSEMRLY COMPLETE, NO ERRORS
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ASMP2 ,0V4 :F1:EREAD1.A M PRINT(:1P:) PAGEWIDTH(82) DEBUG

I1SIS-11 8282/8@85 MACRO ASSEMBLER, -V3.2 ERREAD  PAGE 1
10C OBJ LINE SOURCE STATEMENT
1 NAME ERREAD
2 PUBLIC ERREAD
3 PUBLIC STPREAD
EXTEMN  DISPLA
43E4 5 ERBUF  EQU P43E4E
43EC 6 FLADD  EQU 243ECE
43F1 7 BLUFLG EQU @43E1H
@2FF 8 TRU EQU @FFH
2020 9 FAL EQU p2d
£e29 12 TENGE EQU 2ea9H
2093 11 FLGDTA EQU 934
43EC 12 RUNSTP EQU 43EPH
0022 1 LOEBE EQU 204
ge21 1 HIBE EQU 211
2092 15 PARER  EQU I2H
groe 1 LOBVE EQU 90H
8320 17 PASE EQU 800 2H $BASE ADDRESS FOR 68488
437E 1 GBTHER EQU 43DEH
2201 19 HIBVE EQU 914
43EA 20 PRBSL EQU 43FAH
4348 21 UNFRAM EQU 43A8H
22 CSEG
32 ;**#***#*********#*******#*********#*¥***¢*#*******
25 ;
26 7  ERREAD
27 THIS ROUTINE READS ALL THE ERROR COUNTERS
28 (BIT,PARITY, AND BIPOLAR VIOLATIONS), PLACES
29 3  THEIR CONTENTS INTO A COMMON RAM LOCATION AMND
3 3 CALLS THE 12%*s ERROR ROUTIKE.
3 3
22 3 THE FOLLOAING INPUT ADDRESSES ARE LISTED
33 7  BELOW:
34 3 BIT ERRORS (8 LSB’S)- ADDRESS 2¢H
3 BIT ERRORS (4 MSB”S)- ADDRESS 21F
36 PARITY ERRORS (8 BITS)~ ADDRESS 524
3 BIPOLAR VIOL., ERRORS-
3 (8 LSB“S)- ADDRESS 5@H
39 ; {4 MSB’S)- ADDRESS 51k
40 ; THESE INPUT ADDRESSES AKE MAPPED T0 TEE
41 ;  FOLLOWING COMMON RAM LOCATIONS:
42 ; BIT ERRORS (LS) -ADDRESS 3FESBH
4 BIT ERRORS (MS) -ADDRESS 3FEQH
44 PARITY ERPORS (LS) -ADDRESS 3FEAH
45 ; PARITY ERRORS (MS) -ADDRESS 3FERH
46 ; BIPULAR VIOL, }LS~ -ADDRESS 3FECH
47 BIPOLAR VIOL. (M5) -ADLDRESS 3FEIH
48 p st Sk et e Ko 0ot el e o e o e e e e ot e s e ok ol e e ol e e e et s s
49 ;
5 ERREAD:
f220 DB58 51 IN 58H sPREVENT DEAD MAN RESET
2232 21E443 5 LXI #,ERBUF ;SET POINTER TO COMMON EiM
53 $ADDRESS
2225 DR20 54 IN LOBE $ INPUT BIT ERROR COUNT (8
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10C OBRJ LINE SOURCE STATEMENT
55 ;LSB’S)
2237 77 56 MOV M,A {STORE IT
2228 23 57 INX " s INCREMENT MEM., POINTER
2229 DB21 58 IN EIBE . ;INPUT BIT ERROR COUNT (4
59 1MSB’S)
pe2B E6OF 60 ANI 2FH $MASK OUT INVALID DATA
932D 77 61 MOV M,A $STORE IT
@PIE 23 62 INX B s INCREMERT MEM. POINTER
903F DB92 6 IN PARER  ;INPUT PARITY ERROR COUNT
64 ; (LEAST SIG. 8 BITS)
2811 77 65 #OV M, A $STORE IT
8212 23 66 INX H $+ INCREMENT MEM. POINTER
2213 3600 67 MVI M, ;SET UPPER 8 BITS OF
68 ;PARITY ERROR COUNT
69 ;TO ZERO
ge15 23 7 INX H $ INCREMENT MEM, POINTER
9216 DBS@ 71 IN LOBVE  ;INPUT BIPOLAR VIOLATION
7 $ERROR COUMT (8 LSB'S)
ga1r 77 7 MOV M,A }STORE IT
g2P19 23 74 INX H $INCREMENT MEM. POINTER
9214 DBO1 75 IN HIBVE  ;INPUT BIPOLAR VIOLATION
76 $ERROR COUNT (4 MSB’S)
P01C E62F 77 ANI BFH JMASK JUT INVALID DATA
Pe1E 77 78 MOV M, A {STORE IT
B21F CDO962 79 CALL TENS tCALL TEN**g INTERRUPT
80 $ROUTINE
pz22 co 81
82 H 3 s 2 38 2 vy e e e ade o e v e A sz g v o afeade e ale ale ade o e o o e o ale o v ade o v ade v s seale o o o e e e ke
8 7 TEE FOLLOWING
8 ; ROUTINE SETS THE SIGNAL LOSS, FRAME LOSS, AND
8 ; PRBS LOSS AND BLU-CONDITION FLAGS.
86 ;
B7 ; TO READ THE FLAG DATA AN "IN 52E” INSTRUCTION IS
88 } EXECUTED.THE FOLLOWING DATA IS PLACED INTO TFE
B89 ; ACCUMULATOR:
90 ; BIT ©- SIGNAL LSS
91 ; BIT 1- F-FRAME
92 3 BIT 2- M-FRAME
93 ; BIT 23— PRBS SYNC
94 BIT 4 - BLU-CONDITION
95 ; THESE BITS ARE MAPPED TO THE COMMON RAM FLAGS IN TFPE
96 ; FOLLONING MANNER:
9 SIGNAL LOSS FLAG= (BIT ¢)°
gr ; FRAME 1055 FLAG=({EIT 1)°+ (BIT 2)°
99 ; PRBS LOSS FLAG=BIT 3
10¢ ; BLT-COMITION= (BIT 4)°
121 ; THE RAM LOCATIONS TD STORE THE FLAG DATA ARE AS
162 ; FOLLOWS:
123 ; PRBS LOSS - 3FEEH
164 3 FRAME LOSS - 3FEFK
105 3 SISNAL 10OSS - 3FF2h
106 ; BLU-CONDITION - 3FESH
1@7 Ao sl s sl s sl s e e el ae skl s e e e e e s sl sl e e e ol s s el sk K 0k
’
5

TREAD:
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LoC 0BJ LIKE SOURCE STATEMENT
8223 1669 112 MYI D,639H +SET REG. D TO ACCUMULATE THE
111 +PROPER STATUS INFO. FOR THE
112 $SERIAL POLL IN THE 68¢£&f
9025 21EC43 113 IY1 B,FLADD ;SETS MEM, POINTER TO BE-
114 3GIKNING FLAG ADDRESS
@228 E5 115 PUSH -
@P29 DBS3 118 IN FLGDTA JREADS FLAG DATA
@@2B CEFF 117 MVI C,TRU $MOVE TRUE DATA INTO REG. C
282D 2F 118 RRC yPLACES SIGMAL LOSS BIT
119 7 INTO CARRY
B22E 47 120 MOV B,A $STORES ODTHER BITS
@O2F DA3ROD c 121 JC F1 7 JUMP IF TRUE
E@32 2EGG 122 MVI C,FAL 7 LOAD REG, C VWITH FALSE
123 1 DATA
234 74 124 MOV A,D +MOVE SER, POLL TO ACCUM,
9235 EEFE 125 ANI 2FEH yMASK OUT SIGNAL LOSS EIT
ee37 57 126 MOV D,A yRESTORE
2238 71 127 F1: M3V M,C 3STORE SIGNAL LOSS DATA
Pe39 59 128 MOV E,C +SAVE IN E REG,
ge3as 2B 129 DCX H yDECREMENT MEM, POINTEFR
P33B 7B 130 MOV AE 3SET FRAME LOSS IF SIGNAL LOSS
B33C A7 151 ANA A
203D C24A02 c 132 JINZ Fl1
224¢ QE22 133 MVI C,FAL jMOVE FALSE DATA INTO REG., C
pe4z 78 134 MOV A,B +yMOVE FLAG DATA INTO
135 fACCUM,
Pe4s 2F 136 CMA + COMPLEMENT FRAME DATA
2244 E633 137 ANI 234 tMASK OUT aLL BUT FRZME DATA
gz4e B? 138 ORa A yGENERATE TEE ZERO FLAG
pa47 CASBDD c 139 JZ F2 yJUMP IF FALSE
2@4n OEFF 142 Fi11: MVI C,TRU iSTORE TRUE DATA
2@4C 7A 141 MOV A,D sGET SERIAL POLL RE:.
@B4D FE@2 142 ORI 220 iSET FRAME LCGSS TO TRUE
@24F 57 143 MOV D,A RESTORE
P38 71 144 F2: MOV M,C }STORE FRAME LOSS FLAG
2251 QEe? 14 MVI C,FAL fMOVE FALSE DATA INTO REG, C
2853 78 146 MOV A,Z yMOVE FLAG DATA INTO
147 yACCUM
£@54 E624 142 ANI g4 yMASX JUT ALL RBUT THE
149 yPRBS SYNC SIGMAL
8255 C25E@2 c 150 JNZ F25 yJOUMP IF TRUZ
¢e59 7E 151 MOV A,% yCHECK IF SIGMAL LOSS-IF SO
152 y THEN AUTOMATICALLY SET
153 iPRBS LOSS
@ASA A7 154 ANA A
P25B CAG4Q2 c 155 JZ F3 y IF NOT SET THEN SET PRES TO
158 $FALSE
225X Z2EFF 157 F25: MV1 C,TRU #1STORE TRUE DATA IATO
158 yACCUM,
PZEC TA 159 MOV A,D tGET SERIAL POLL REZ.
grel FEZ24 1€¢ ORI @4k +SET PRES LOSS TO TRUE
@263 57 11l MOV L,A yRESTORE
ge64 2R le2 F3: DCX B +DECREMENT POL1ATER
2465 71 16 MOV M,C + STURE FLAG JATA INTO

164 sMEMORY
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Loc

2RES
pase
2269
Pa6E
PR6E

ge7e
2271
2373
ge74
ea7r
2374
2@7R
ees
PP7E

@O7F
az8o
2e83
eps4
aa87
Q084A
eaec
oe8F
eeoz
2294
P2S5

e229se

2299
pa9c
P29E

@39F
gAAe
22A1
goAZ
@IA3
e2A4
BOAD
COAE
gaA7
ACAE
paAg9
QoA
BIAD
OZAF
GOATF

JBJ

eEoe
78
E6es
C27400
@EFF

7A
Fele
57
21E143
3AEA43
Al

7
FEEF
A2

57
SADE43
A7
CA98@2
3A0182
E604
ceoeed
3AG589
FE17
A2
322580

El

3AEQ43
FEO1

c8

7E
A7
c2
2B
7E
A7
ce
2B
7F
AT
c8
3AE143
A7
c2
21A843

LINE

165
166
187
168
169
i7e
171
172
173
174
175
1786
177
178
179
i8e
181
182
183
184
1R85
186
187
188
189
190
191
182
193
194
195
156
1e7
198
198
200
2e1
202
203
204
205
206
2e7
228
209
218
211
212
213
21

215
216
217
218

SOURCE STATEMENT
MVI C,FAL sMOVE FALSE DATA INTO C
MOV A,B tMOVE FLAG DATA INTO A
ANI 8 $MASK ALL BUT BLU-COND
JNZ F4 sJUMP IF HI,NOT ACTIVE
MVI C,TRU sMOVE TRUE DATA INTO C
sIF BIT LO# = ACTIVE
MOV A,D 3GET SERIAL POLL INFO.
ORI 12H 'OR IN BLUE SIGANAL
MOV D,A sRESTORE
F4: LX1I H,BLUFLG;STORE FLAG DATA INTO MEM,
LDA PRBSL iGET PRBS LOSS FLAG
ANA C ;AND WITH BLUE FLAG
MOV M,A
ORI OEFH $SET UP SERIAL POLL RE3.
ANA D sAND PRBS LOSS WITH BLUE
3+TO GET ACTUAL BLUE
MOV D,A sRESTORE IN D
LDA GBTHER ;SEE IF €8488 IS TEERE
ANA A
JZ SFRA
LDA BASE+1 ;DONT DO ANYTHING IF IN SPAS
ANI @4R
JNZ SFRA
LDA BASE+5 LOAD SERIAL POLL INFO.
ORI 178 sOR IN MASK TO CHANZE
ANA D sAND IN DATA
BASE+5 ;STORE SERIAL POLL INFO.
§ o sk s ool s e sl o st o e e o o ool el e s ok s sl e el e ok o o el
?
]
i NJW SET THE UNFRAMED/FRAMED FLAG
?
SFRA:
POP H sRESTORE FLAG POIANTER
i IF RUONNING TEE DONT CHANGE
LDA RUNSTP
CPI 1
RZ
’
MOV AM sFETCE SIGNAL LOSS
ANA A
RNZ sRETURN IF SIGMAL LOSS
DCX H
MOV AM yFETCH FRAME LOSS
ANA A
RZ sRETURN IF FRAMID
DCX E
MOV A,M ;FETCHd PRBS 10SS
ANA A
RZ yRETURM IF NO LOSS
LDA BLIUFLG
ANA A
RNZ sRITURN IF BLUE
LXI H,UNFRAM;NOW COMPLEMENT THE UNFRAMED/FRA

MED
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10C OBJ LINE SOURCE STATEMENT

PPB2 7E 219 MOV a,M

@083 2F 220 CMA

20Ba 77 221 MOT M,A

9285 C9 222 RET ;RETURN
223 END

PORLIC SYMBOLS
ERREAD C 0200 STREAD C 2€23

EXTERNAL SYMBOLS
DISPLA E 0202

USER SYMBOLS

BASE A Bee2 BLUFL A 43El DISPLA E po@0@ ERBUF A 43E4
ERREAD C 2002 F1 C 0838 F11 C 2044 ¥2 C P£50
F25 C PP5E F3 C 2264 F4 C gev4 FAL A goeo
FLADD A 43EC FLGDTA A 2283 GBTHER A 43DE HIBE A 9821
HIBVE A 9291 LOBE A 02322 LOBVE A 2290 PARER A €092
PRRSL 4 43EA RUNSTP A 43E2 SFRA C @998 STREAD C @€23
TENE L @gop@° TRU A O2FF UNFRAM A 43A8

ASSEMELY COMPLETE, NO ERRORS



E. JUMP TABLE AND INTERRUPT SERVICE



ASMB33.,0V4 :F1:JTAB1,ASM PRINT(:LP:) PAGEWIDTH(82) DEBUG

ISIS-1I 8282/8285 MACRO ASSEMBLER, V3.2 JTAB PAGE 1

L0oC O0BJ LINE SOURCE STATEMENT

NAME JTAB

2 EXTRM RTOD,RMOD,570D,SMOD,ERREAD
3 EXTRN SdITCH,DISPLA
4 EXTRN STREAD
5 EXTRN SINTR,RINTR
6 EXTRN GSER
7 EXTRN LEDTES ,PSERY
8 EXTRN RINIT,GINIT
9 PUBLIC PRNGIN,DCSTRT
43E2 12 DSFLG EQU 43E2K
PeFF 11 TRO EQU 2FFH
2271 1 CNTRL EQU 71H
2272 1 DSPLY EQU 7ed
o026 14 OPSA EQU ZoPsE
0224 15 FINITA EQU 2324H
43C0 1 ABLJCK EQU 43C¢E
4398 17 PBLOCK EQU 43384
43AC 1 ARNGB EQU 43ACH
4384 19 PRNGB EQU 4334H
2291 2¢ HIRVE EJU 91H
436B 21 LBCNT EQU 436BH
43650 22 BCNT EQU 436CH
436D 23 BLNG EQU 436DK
43AR 24 UNFRAM EQU 43A84
4389 25 ASYNC EQU 43A9K
4372 26 FIRSFL EQU 4372H
43E2 2 RUANSTP EQV 43EQK
4374 28 RAMTS1 EQU 43741
4373 29 RAMTSZ2 EQU 437341
2eso 3@ INTST EQU 4g4+16
43€F 31 LEDCANT EQU 436FH
43A7 32 PTHER EQU 43A7H
ge51 3% INTCOM EQU 42H+17
2221 34 HIBE EQU 21H
Pa2A 35 BURAD EQU PE2AK ;JUMP TABLE ADDRESS FJOR RURST
43DE X6 GBTHER EQU 43DEH
43ARB 37 RSTEER EQU 43ABY
8222 38 FASE EQU BRoGL
gaes 33 SRASE EQU 83H
Z@5A 4p BURLI EQU 5AH
9358 41 BURCI EQU 58H
4D 3 AR R e e A e o e e AN oS e el o e s R 3 3K e 3 e 3
43
44 3 JUMP TABLE
4 3 THE FOLOWIMAG JUMP TABLE IS USED T3 LIMNK TKE
46 ;5 FORTRAN WRITTEN PROGRAM AITH THE ASSEMELY
ig E LANGUAGE PROGRAM,
R 1
49 el ook kol s el ok o ok s ol o s sk o lte e
7230 5 JRG ¢QH
@e22 C37BC2 C 51 MAINA: JMP DIMNIT s JUMP TO DRIVER INITIALIZATIOM
52 y @020F
53 FLPA: JvP FLP yJUMP TO FLOATING POINT
54 ROUTINE (FORTRAN) @¢@ZE



ISIS-11 B@8Z/8885 MACRO

LocC

paar
BOOF

ev12
p215
oel18

2138
PO1E

221

pz27
gez27

p23E
2238

e2z32
2221
7azz2
2323

paze

OBJ

c3oee2
c3epo2
C30a00
cieoed

C3e202
C32222

C3e232

Czg202

c3z222

F5
E5
D5
€5

DR5P

H o M o b b

LINE

55
56
57
58
58
60
61
€2
63
64
€5
€6
6
68
69
70
71
72
73
74
75
76
77
78
73
82
B1
8z
83
84
es5
86
a7
88
89
op
21
92
9
S4
85
96
g7
oe
99
10¢
121
lg2
103
104
1e5
1es
197
1Zr
1eg

ASSEMBLER, V3.0 JTAB PAGE 2

SOURCE STATEMENT
;OPSA: JMP OPS 3 JUMP TO ONCE PER SECOND
;ROUTINE (FORTRAN) @CUEH
;TENGA: JMP TEN6 ; JUMP TO TEN*%*6 ROUTINE
s (FORTRAN) @@229H
3INPUTA S JMP INPUT  ;JUMP TO FRONT FPANEL INPUT
$ROUTINE (FORTRAN) BEZECH
ORG PeOFE 3START AT LOCATION BeFH
RTODA: JMP RTOD $JUMP T0 READ TIME OF DAY
SROUTINE (ASSEMBLY)
RMODA: JMP RMOD $JUMP TO READ MONTH & DATE
sROUTINE (ASSEMBLY)
STODA: JMP STOD 3JUMP T0 SET TIME OF DAY
$ROUTINE (ASSEMBLY)
5MDODA: JMP SMOD 3JUMP TO SET MOMMH & DATE
sROUTINE (ASSEMBLY)
LEDA: JMP LEDTES ;JUMP TO LED TEST-
DSPLAA: JMP DISPLA ;JUMP TO DISPLAY
;ROUTINE (ASSEMBLY)
STATUS: JMP STREAD ;JUMP TO READ STATUS
sLINES ROUTINE(ASSEMBLY)
sDEVCL JMP SBCLEAR ;JUMP TO DEVICE CLEAR STATUS
; (FORTRAN) @@24E
ORG 27H
GSERA: JMP GSER 3JUMP TO GPIB SERVICE REQUEST
s JASSEMBLY
$OR TRANSMIT ROUTINE
;CHAR  JMP CEARIN ;JUMP TO RECIEVE CHARACTER
{ROUTINE (FORTRAN) @@2DE
ORG oe38H $RESTART 7 LOCATION FOR
s INTERRUPT
JMP INT ;JUMP TO INTERRUPT SEVICE
sROUTINE
;**#********#**#**********#****#*********##*****
H
; INTERRUPT SERVICE ROUTINE
H THE INTERRUPFTS ARE CHECKED UNDER THE FOL-
; LOWINZ PRIORITY.
; TEN¥%6 — HIGHEST PRIORITY
H ONCE A SECOND -SECOND EIGEEST PRIORITY
; FRONT PNL., INPUT -LO4EST PRIORITY
;*#*****************************#***#****#*#****
1
CSES
INT:
PUSH PSW ;SAVE PROCESSOR STATUS
PUSH H
PUSH D
PUSK B
: FIRST CHECK DPOWER DOWN INTERRUPT
; IN BURCI
; ANI gsH
H JNZ DEAD
IN INTST ;INPUT BIT TO DETERMINE IF
$ONCE & SECOND INTERRUFT EAS



1SIS-11 BE&&G/8E85 MACRO

LOC

20826
0ea3?
#2329
2028
€23D
ee1e
2213
2214
ee16
goa17
eeis
Bo1A
221D
@21F
fe21
pB24

226
nez8

AAZR
R22E
P22F

92332
2335
paz?
PR3A

223D
R049
A041
Q244
ep4s

go4n

2243

224c
224K
za51
2354
2255
pz5e
7258
P25C
225F
0262

¢AED

0BJ

F5
DB5A
D354
E67F
326D43
SA6B43
47
DB58
4F

=]
EER7
326043
79
326743
C4z2Arp2
DB21

Eg6ie
CCeed2

3ADE43
A7
CA3D@P

2A2280
E6EQ

C428023
C34BoR

3AAB43
A7
CA4FCD
DBs1
EEC3

C42802

Rl

E624
CAG6B2
3ABF43
A7
C25FpD
3EAZ
n371
C36208
3D
326F43

CD2€G2

o b

LINE

119
111
112
113
114
115
11€
117
118
119
120
121
122
123
124
125
126
127
128
129
139
131
132
133
134
13

136
137
138
139
149
141
142
143
144
145
1l4€
147
148
149
152
151
152
153
154
155
156
i37
158
15¢
150

161
162
16

ASSEMBLER, V3.9

OVOPS:

NT.
DIPS:

SOURCE STATEMENT

PUSH
IN
0uT
ANI
STA
LDA
MOV
IN
MOV
SUB
ANI
STA
MoV
STA
CNZ
IN

ANI
CZ

LDa
ANA

JZ
IN LIKNE
LDA
ANI
CNZ
JMP

LDA
ANR
JZ
IN
ANI

CNZ

POP

ANI
JZ

LDA
ANA
JNZ
MVI
onT
JuP
DCR
STA

CALL

PS¥
BURLI
BURLI
7FH
RLNG
LBCNT
B,A
BURCI
C,A

B

K4
BCNT
A,C
LBCNT
BURAD
HIBE

12H
ERREAD

GBTHER
A
SKP11

BASE
8¢H
JINTR
SKP12

RSTHER
A

SXP12
SBASE+1
P3E

RINTR

PSw

Q4K
FRTPNL
LEDCKNT

A
0VOPS
A, A1
CNTRL
DOPS

4
LEDCNT

OPSA

JTAB PAGE 3

yOCCURRED

$SAVE THE REGISTER
sREAD BURST LENGTH
+RESET INTERRUPT

3STORE BURST LENGTE
JGET LAST COUNT

#+GET BURST COUNT

7SUBTRACT LAST COUNMNT
$JUST 3 BITS

sCALL BURST IF ANY

# INPUT BIT TO DETERMIME IF
$TEN*%6 INTERRURT

#MASK OUT ALL OTHER BITS

i IF BIT=2 GO0 TO ERROR READ
sROUTINE

tSEE IF 63488 IS THERE

3JUMP TO SEE IF RS232 IS PRES,

yGET INT, STATUS REG.

+15 INT, FROM GPIB

+1F S0 CALL SERV. ROUTINE
sJUMP ON DOWN

+15 RS232 ON LINE?

yIF NOT JUMP DUWN

tSEE IF IT INTERRUPTED

$MASK OUT ALL BUT

y RERDY AND TXRDY

+CALL RS5232 INT. SERV. ROUTIANE

yRECALL TEE ONCE & SECOAT
+ INTERRUPT RIT

FMASK OUT ALL OTHER BITS
7 ACTIVE HIGH LINE

yCHECK LED TEST

3 IF NON-ZERO CONTINUE
$IF ZERO ALLOW CHANSE IN DISPLRY

jOTAERWISE DECREMENT AMND STORE €

yIF BIT=1 JUMP TO ONCE PEE
7 SECOND ROUTINE



1SIS-I1 8Z88/8285 MACRO

LocC
2266

goss

A06A

2260

gere
?e72

aevs
ge76
2277
agee
geva
ep7a

2278
P97E
23re
eeez
pZa4

ae8e
@ess
grec

geLF
2291
70594
2295
p299
WEEl
g7 9F
8241
ABAD
CaA5

OBJ
DR71

E6e7

C400002

34E243

FEFF
cceeea

C1
N
E1
F1
FB
€S

31433C
SEZA
D371
3E34
D371

Chre22
crezea

coezaz

2ETF
2A7443
FEAA
CZA 300
387343
FES5
C2r322
BE22
SEAA
327443

E

E

t 3 td

LINE

164
165
166
187
168

- 169

172
171
172
173
174
175
176
177
178
179
180
181
182
1g

184
185
188
187
188
189
158
181
182
183
194
195
196
187
188
189
2pe
201
2ee
203
204
205
206
2e7
2e8
209
210
211
212
213
2l¢
215
218
217
21F

ASSEMBLER, V3.¢

JTAB PAGE 4

SOURCE STATEMENT

FRTPNL: IN

ANI
CNZ

LDA

CPI
cz

POP
POP
POP
POP
¥l

RET

DEAD: JMP

DINIT-
THIS ROUTIAE

S WA We WS WS We WE WS WEWE WE We W e

1

DINIT: LXI
MVI
ogT
MVI
ouT

- et we

CALL
CALL
CALL
PDCHK:
MVI
LDA
CPI
JNZ
LDA
CP1
INZ
MVI
SETIT: MVI
STA

CNTRL } INPUT 8279 STATUS ¥#ORD
370 DETERMINE IF FROAT
s FANEL OPERATED

o7H #MASK QUT ALL BUT NO.
yOF SWITCH ENTRIES

SWITCH 3CALL SWITCE RQUTIME IF
31ONE OR MORE S#ITCHES
ENTERED

DSFL% i LOAD DISPLAY ENAZLE FLAG
s INTO ACCUM,

TRU s COMPARE TO TRUEI VALUE

DISPLA $CALL DISPLAY IF FILAG IS
+TRUE

B RESTORE PROCESSOR STATUS

D

B

PSv

yENABLE INTERRUPTS

DEAD $1°M MELTING

i sheshe e e o ook b e o she s 3k o e s e o o e ko s e e e o e e e oo e e s e el X o3

IS TFE DRIVER INITIALIZATION

ROUTINE, IT MUST SET THJISE VARIABLES WHICH
ARE DESTOYED IN POJER DOWN,

e s Aok e i X 3 o e 3 o e e e 2 2 B Ko 2 e sbe 2 o e e e e e o e e e e o ke e R N R

SP,3C40H

A,2AH ;INITIALIZE 8273
CNTRL

4,347

CNTRL

RESET CONTROL TO ENABLE ANV RAM

GINIT 3GPIB INIT.
RINIT yR5232 IMIT.
LEDTES

C,QFFH

RAMTS1 CHECS POWEE DOWh PATTERM
@AAF

SETIT +IF NOT SET IT

kAMTS2

@55H

SETIT

C.0

A,BARAH

RAMTS1 SET UP RAM



ISIS-I1 £382/0¢85 MACRD ASSEMBLER, V3.9 JTAB PAGE 5

10C OBJ LINE SOURCE STATEMENT
@248 2F 219 CMA
PEAS 327343 226 STA RAMTS2
B2AC 79 221 MOV A,C
GOAD 327243 22 STA FIRSFL ;SET FIRST FLAG .
@23¢ CDF@22 C 223 DCSTRT: CALL ARNGIN $INIT. OF AUTO RING BUFF.
P2R3 3EQ4 224 MVI A,84H  INITIALIZE ONE SECOND INT.
@3B5 D351 22 0UT INTCON
@0B7 347243 226 LDA FIRSFL ;SEE IF WE NEED TO INIT. UNFRAM
@2RA A7 227 ANA A
@?BB CAC202 C 228 Jz M2
@OBE AF 220 XRA A
@ABF 324843 239 STA UNFRAM
22C2 21EC43 231 M2: LXI H,RUNSTP $SET RUN/STOP TO RUN TO FOOL
232 ;DISPLA T0 SET HARDAARE
@3C5 7E 233 MOV Y
22C6 E5 234 PUSE H ;SAVE POINTER
@3C7 F5 235 PUSH PSW iSAVE RUN/STOP STATUS
P2c8 3622 236 MVI M,2 {SET T0 STOP
@3CA CDE@23 E 237 CALL DISPLA ;CALL DISPLA TO SET FRAMING
@2Cn F1 234 POP PSW ;RECALL THE FLAG
@aCE E1 239 POP B ;RECALL POINTER
@OCT 77 240 _ MOV M, A $RESTORE ORIGINAL STATUS
PeDe AF 241 XRA A
g2D1 324743 242 STA PTHER  ;INIT. PRINTER
penae CDB2E2 E 243 CALL PSERV
¢2D7 DB58 244 IN BURCI  ;GET INIT. BURST COUNT
Pen9 EEE7 245 ANI ?
@2DB 326F43 246 STA LBCNT
g27E 7EQP 247 MVI c,0
@3E@ DRO1 248 IN HIBVE  ;INPUT HIGH BYTE OF BIPOLAR
249 ;VIOLATION COUNTER T0 DETERMINE
25¢ ;STNC OR ASYNC
¢2E2 E61¢ 251 ANI 12H iBIT 4
@2E4 CAES@Z C 252 Jz T4 ;IF ZERO THEN SYNC,0THERWISE ASY
NC
P2E? OEFF 253 MVI C,@FFH
gAES 79 254 T4: MOV A,C
@3EA 324943 255 STA ASYNC  ;STORE BYTE
22ED C32402 256 JMP FINITA ;JUMP TO FORTEAN INIT.
257 ;
258 ;
259 ;
268 ;
P2FE 212043 261 ARNZIN: LXI H,ARNGS
@IF3 220043 262 SELD ABLOCX
PPFE 220443 263 SELD ABLOCK+43INIT, INPUT AND OUTPUT
P3FQ 220843 264 SHLD ABLOCK+8
@2FC 212202 255 LXI H,2
P2FF 220243 266 SELD AZLOCK+2 ;INIT. OFFSET
2122 AF 267 XRA A
9123 320643 268 STA ABLOCK+6 ;INIT. SPACE COUNTER
?12€ 3E22 26 MVI A,10
B1BR 320743 27e STA ABLOCK+7 $NUMBER OF POSITOAS
@123 320243 271 STA ABLOCK+12

272



I1SIS-11 B@BP/BA85 MACRO ASSEMBLER, V3.0 JTAB PAGE 6

LOC OJBJ LINE SOURCE STATEMENT
273 :
012F 218443 274 PRNGIN: LXI H,PRNGB
2111 229843 275 SHLD PBLOCK FINIT INPUT & OUTPUT
P114 228043 276 SHLD PBLOCK+4
P117 224243 277 SELD PBLOCK+E
8114 21202082 278 1XI H,0
211D 229443 27 SHID PBLOCK+2 j;O0FFSET
2122 AF 280 IRA .\
2121 329E43 281 STA PBLOCK+E
9124 3E2A 282 MVI A,10
2126 329F43 283 STa PBLOCK+7
2129 32A243 284 STA PBLOCK+12
212¢ €S 285 RET
286
287 3
288 END

PUBLIC SYMBOLS
DCSTRT C 22R@ PRNGIN C 21@0F

EXTERNAL SYMBOLS

DISPLA E 2022 ERREAD E 2220 GINIT E 8620 GINTR E 0002
GSTR E 2020 LEDTES E 2220 PSERY E 222¢@ RINIT E geee
RINTR E 2222 RMOD E 2222 RTOD E 920 SMOD E 2oee
STOD E ¢eed STREAD E 2222 SWITCH E e@ze

USER SYMBOILS

ABLOCK & 43C¢ ARNGB A 43AC ARNGIN C eeFre ASTNC A 4349
BASE A 8202 BCNT A 436C BLNG A 436D BURAD A 0024
RGRCI A 2955 BURLI A 2@5A CNTRL A gevl DCSTRT C @@3@
DINIT C 287B DISPLA E 2232 D3PS C 28863 DSFLG A 43E2
DSPLAA & 2@1E DSPLY A @272 ERREAD E o200 FINITA A 0024
FIRSFL A 4372 FRTPNL C 2266 GFTHER A& 43DE GINIT E 0000
GINTR E @reo GSER E gz222 GSERA A ©027 HIBE 4 ge21
HIFVE 4 2291 INT C @222 INTCON & 8251 INTST A ee59
LBCNT A 43€B LEDA A Q21B LEDCKT A 438F LEDTES E @2£2
M2 C 20¢c2 MAINA A 2222 OPSA 4 0026 OVOPS C ROSF
PRLOCK A 439¢ PDCEK C 228F PRNGE A 4384 PRNGIM C €1€E
FSERV F 2222 PTHER A 4347 RAMTS1 A 4374 RAMTSZ A 4373
RINIT E €022 RINTR E P222 RMOD E eesze RMOPA A €@1z2
PSTHFER A 42AF RTOD E 2022 RTODA A @42F RUNSTP A 43EQ
SBASET 4 oese SETIT C 2283 SKP11 C ¢eaDd SKP12 C @g4:
S¥MOD E 2222 SMODA A @218 STATUS A @egz21 STOD E peoo
STODA A @215 STREAD E @232 SWITCH E @g2z2 T4 C @QKE9
TRU A 20FF UNFRAM A 43AFf

ASSEMBLY COMPLETE, NO ERRORS



F. FLOATING POINT UTILITIES



ASM82 ,0V4 :F1:FPBCD1.ASM PRINI(:LP:)} PAGE#IDTH(82) DEBUG

1S15-11 p288/8885 MACRO ASSEMBLER, V3.2 FPBCD PAGE 1
LO0C JBJ LINE SOURCE STATEMENT
% NAME FPBCD
3 EXTRN FADD, FDIV, FIX, FPCMPR
4
5y dedkskackak gkl ook ok sk ek ok s ok o e ol A s Aok R o e S e ke oo
€ ;5
73 ROUTINES TO COANVERT THE FLOATING POINT
8 3 VALUE IN B REG, D PAIR TO ECD IN ERRORRDISPLAY
9 3 ENTER THROUGH JUMP TABLE ENTRY AT 38K
12
11 5 Meslesesesieokofels ok okofe oo e o e o ok e o o e o o e o e e o ol e ook e o o e st O Rk o e
12
13 ; 7 TEMPORARIES FOR FPBCD:
4375 1 EIPNPT EQU 43754
4377 15 DP EQU EXPNPT+2
4378 16 ADJUST EQU EXPNPT+3
4379 17 P12PTR EQU EXPNPT+4
437R 18 FPEXP EQU EXPNPT+6
19
2 JBCDNUM IN COMMON
4343 21 BCDNUM EQU 43A3H
22
23
24 ;JUMP TABLEY ENTRY:
25 ASEG
2232 2€ JRG 3€H
2932 C32782 C 27 JMP FPBCD
28
29 CSEG
3
31
32 SCONFIGURATIONS FOR OVERFLOW AND UNDERFLOWN VALUES IN ERR
ORQDISPLAY
33 OVERFLW:
@229 @2 34 D3 2,89H ,89H, 89K
gez1 89
22232 88
?2233 8%
35 UNDFL¥W:
224 B9 36 DB B3H,8¢H,80H,81H
2225 82
e226 80
pzZa7 81
37 ZERD:
g228 2F 32 DB ¥Fd ,2,0,0
2222 292
222A 23
A28 €2
32
4¢
41

42 S$EJECT



I1S15-11 8e5@/8885 MACRO

LoC

Ba3c
2ear

pa1z2
8213
#7214
8215
e216
2217
ge18
p219
Ge1A
€217
@21C
821D
PR1E
Q21F
ae20
2323
2024
@225
geze

JBJ

211032
1122080

e
7B
8B
27
5F
7A
84
27
57
78
88
27
47
2D
c212e2 c
ER
78
B7
co

LINE
43

44
45
46
47
48

49
58
51
52
53
54
55
56
57
58
59
€2
61
62
63
€4
65
66
67
6

69
70
71
72
73
74
75
78
77

ASSEMBLER, V3.2 FPe(CD PAGE 2

SOURCE STATEMENT

;**#**********#*####************************************
e o

$CONVERSION ROUTINE FOR BINARY TO BCD —— SA”S DUERDAER

; CONVERT 16 BIT UNSIGNED BIN # IN H AND L REG

i 70 5 DIG BGD # W/ LSD°S IN H AND L REG

AD M5D IN A REZ
§ 3¢ e e e e 0 0 o oo a3 3 0 30 AR 0 a0 e e o o o o o e e ol e ol ke o e e e

s deke
BINBCD:

-y .

LXI B,16
LXI D,o

BCDNXT:
DAD i
MOV A
ADC E
DaA
MOV E
MOV A
ADC D
DAA
MOV D
MOV A
ADC B
DAA
MoV B
DCR c
JINZ B
XCHG
MOV A,B
ORA A
RET

$EJECT



ISIS-11 B@82/8685 MACRO ASSEMBLER, V3.0 FPBCD PAGE 3

LOC 0BJ LIN SOURCE STATEMENT
78 ;**#****************#***##*#***#***#******#* 3 % B XA KX e K A
79 3 FPBCD
8¢ ;D2BJECTIVE:
81 3 CONVERT 3 BYTE FLOATING POINT NUMBER
82 ; INTO 3 DIZIT BCD DISPLAY
83 3 W/ EXPONENT OF POWDK OF TEN,
B4 ; 4 BYTE BCD RESULT IS PLACED AT 3FFCH
8 (ERROR@DISPLAY) IN THE COMMON RAM
BE FOR UPDATE TO THE FRONT PANEL OR BUS INTERFACE
87 ;CALLING SEQUENCE:
88 ; D PAIR,
89 ; . g%ywAINs MANTISSA OF FLOATING PT. NUMBER
1 T g
gl H g%NTAINS EXPONENT OF FLOATING PT. MUMEER
H A REG,
9 3 CONTAINS VALUE TO SUBTRACT FROM DECIMAL
94 ; EXPONENT TO PUT IN DISPLAY
95 3 ( 2 OR 6, € IS IMPLIED DIVISIOR BY 1 MILLION)
96 ; IN H PAIR,
g7 POINTER TO BASE OF THE TABLE OF POWERS OF TEN
98 3 COMPILED IN THE FORTRAN FILE MUST BE PASSED
99 ;DISCUSSION:
120 ; THE VALUE TO BE CONVERTED IS CHECKED TO SEE IF
121 IT IS WITH IN DISPLAYABLE RANGE —~ IF NOT 2
122 3 SPECIAL DISPLAY CONFIGURATION IS MADE.
183 3 ESTIMATE OF SIZE OF THE NUMBER CAM BE OBTAINED
10 EY USING EXPONENT. THE CLOSEST PO4ER OF TEN
125 ; EQUAL OR LESS THAM THE NUMBER IS FOUAD BY
126 COMPARISION(S) TQ THE FOWER OF TEN TABLE.
127 THE NUMBER IS ADJUSTED BY DIVISION RY POWER
108 ; OLWDaDATAB EXTRA<?PPTR1:?PFTR2D?PRTFIG??PSTATI
>TPSTAT2HSTACTL; 2hCHKCRrCHKONGCHKSTAQCONDELAY
108 ; 1,80 - 2.99 WFEN IN THE DISPLAY). SCALED
119 ; NUMBER CAN BE FIXED & BINECD. AN EXPONENT
111 ; ( 19 ** N) IS IN THE POWER TirINITPRINEWMES [NX
T

CHPRIC1&PRIC2?PRPROCPRTCHPSERVD
STAT2RvyIN A REG. IF BC

D NUMEER GREATER THAN 1@%%g

112 3 o LECS THAN 12%%12, DECIMAEYL POIANT IN DISPLAY
113 3 SHIFTS, I&. 1€4. X 12%%4 IS5 1,82 X 1o**11
114

115 $EJECT



1S1S~11 e280/8685 MACRD ASSEMBLER, V3,0 FPBCD PAGE 4

1L0C 0BJ LINE SOURCE STATEMENT
116 xememoor des Koo o N o A o e e o X6 feojele ook Reoie o e e e sfe e oo e ok e ool e o sk o o o o
117
118 FPBCD:
2227 327843 119 STA ADJUST ;SAVE ANY EXP ADJUST.
120 76 IF DIVIDE BY 1@%%6
121 $IS HIDDEN
122 iIZ, TOTAL BER/TOTAL BITS
123 JEITEER 2 OR 6
0924 227943 124 SHLD  P1#PTR ;SAVE PWR1¢ TABLE PTR
125
ge2p 3E22 126 MVI A,2 }DEFAULT DEC.PT. FOR DISPLAY
127 iTO ADJACENT FIRST DIGIT
@P2F 327743 128 STA DP
022 78 129 MOV 4,B
@233 327843 130 STA FPEXP  jSAVE EXP JF NUMBER
131
132 518 NUMBER EQUAL TO ZERO 22
2236 FE4D 133 CPI 40K ;CEECK IF # = FPD
@e38 C24€82 C 134 INZ LIMITS FP2 = 42H,8,0
@238 7A 135 MoV 4,D
2¢3C B3 135 ORA E
@23D C24€82 C 137 INZ LIMITS
138
@24¢ 212F02 C 139 LXI H,2ERO ;YES, IT DOES = FPe,
140 iNJ NEED TO SEARCH TABLE
2243 (36501 ¢ 141 JMP MOVE jPUT ZERD INTO
142 i ERROR2DISPLAY
143
144
145
146 g%

147 LIMITS:
1468 ;1 S NUMBER IN RANGE TO DISPLATY %

?
14 }EXPONENT NO4 FROM 24H-67H
158
151 ;PTR TO RASE OF TABLE IS IN H PA
IR
2346 78 152 Hav A,B +SEE IF EXPONLNT
153 i% IS OUT OF RANGE
2247 FE6F 154 CPI 52H
7749 D25C01 C 155 JNC TOOBIG 3# IS BIGGER THAN §99. X 1@%*g
156
224C FE24 157 CPI 24H
P24% DABRE1L c 158 JC TOOSML 3# IS LESS THAN 1.€2 X 1€%%-G
159
160

1€1 $EJECT
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Loc 03J LINE SOURCE STATEMENT

162 j¥%Ek

163 INRANG:
164 ;SEE IF NUMBER SHOULD BE TREATED AS AN INTESER OR W/ AN

E FORMAT

851 3A7843 165 1DA ADJUST ;CEECK TEE ADJUST

2254 B7 166 ORA A +IF NOT ZEROD,

ga55 C27Cp@ € 167 INZ EFORMT {MUST USE E-FORMAT FOR DISPLAY
168
169 ;SEE IF NUMBER IS5 IN THE RANGE OF 1-989
170 ; TREAT SUCH NUMBERS WITH INTEGER FORMAT
171 ; FOP THE DISPLAY INSETAD OF A E-FORMAT
133 1 WHICH IS USUALLY DOME

258 PE41 174 MVI C,41H $COMPARE NUMPER TD 1

g35h 212282 175 1XI1 E,8203F $LOAD REGISTERS FOR CALL

225D CDPgP2 E 176 CALL FPCMPR ;15 THE NUMBER GT 1727

@262 DA7CE2 C 177 JC EFORMT ;JUMP IF NUMBER <1

Are3 PE4A 178 MYI C,4A¥  ;COMPARE NOMBER TO 100¢

P265 2182FA 179 LX1 H,BFADQH ;LOAD REGISTERS

£268 CD2282 E 18P CALL FPCMPR

@263 D27C02 C igé NG EFORMT ;JUMP IF NUMEER > 999
183 ;NUMBER IS BETWEEN 1 AND 999
184 THEREFORE NU SCALING NEEDED, USE AS IS
185 ; AS AN INTEGER WITE NO DISPLAY EXPONENT

@2EZE EE 186 XCHG

PIEF 48 12; MOY C,B ;GET NUMBER IN H PR AND C REG
1

pe7» Cpeeez E 189 CALL FIX ;FIX TuE NUMBER

@273 CDACAZ € 192 CALL BINECD ; CHANGE TO BCD

gr76 3EOF 191 MV I A,@FE  ;EXPONENT SHOULD BE A
192 3+ BLANK}BFH CODE~

g278 CD4421 C igi CALL PUTDIS ;G0 PUT DISPLAY

g27B C9 195 KET ;THAT”S ALL 1!
196

187 $EJECT
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10C OBJ LINE SOURCE STATEMENT
108 ;aku
199 EFORMT:
290 ; E-FORMAT
261 5SETIMATE A PTR INTO PWR10 TABLE
202
B27C 247043 283 LELD  P1gPTR ;PTR TO PWR18 TABLE IN B PR
e
GO7F 3A7B43 285 LDA FPEXP  jRETRIEVE THE FLTPT EXP
€282 FE48 206 o0 CP1 481l USE EXPONENT TO APPROXIMATE AN
207 ;INTO THE POWERS OF TEN TABLE
203 ;AANT TO MINIMIZE
229 ; # OF COMPARISIONS
0284 D28CEZ C 212 INC LARGE  3T0 VALUES IN TEE TABLE
211
212 SMALL:
8887 DE1C 213 SUI 1CH ;SCALE THE EXPONENT
214 ;NBED TO SCALE BIG
215 SEXPONENT LESS TEAN SMALL
e28S C38E¢2 ¢ 216 JMP GETPTR ;T0 GET THE OFkSET
217 LARSE:
B28C DE14 218 su1 14H
219
220
221
222 ;****
223 GETPTR:
BFEE EEFC 224 ANT @FCH  ENTRIES ARE 4 BYTES—
225 i GET A OFFSET TO IT
226
2r9e D15 227 PUSE D SAVEZ MANTISSA OF RESULT
228
0291 5¥F 229 MOV E,A ;USE SCALED EXP, AS OFFSET
2292 1622 233 MVI D,0
0094 13 231 DAD D ADD OFFSET TO BASE
232 ; OF TABLE T0 GET PTR
233
234
225
226

237 $EJECT
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LoC

P295
ddels
P297
2298
2299

Q294
229B

2e9C
229D

229%

2241
PoA2

B2AS

gZAR

CZAB
22AC

0BJ

D1
D5
ES
4%
23
7E
23
€6
6F

CD2282

§03
112402

CAE422

DAAF Q2

19
c32502

LIN

238 jrwEx
239 LOOP:

240 ;C O MP ARE

241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
2€1
262
263
2€4
265
266
257
2€6
269
270
271
272
273
274
275
278 SEJECT

ASSEMBLER, V3.0

FPBCD PAGE 7

SOURCE STATEMENT

POP
PUSH
PUsH
Mov
INX
MOV
INX
MOV
Mov

CALL

POP
LX1

Ji

JC

DAD
JMP

NUMBER TO POWER OF TEN

D $RESTORE MANTISSA OF RESULT
D
H ;SAVE POINTER TO PWR12 TABLE
C,M ;PUT VALUE2(PWR12)
7 IN H PAIR AND C REG
H
AM
H
H.M
L,A

FPCMPR ;COMPARE A POWER OF
i TEN AND TRE RESULT

D,4 + INCREMENT FOR
3y NEXT TABLE ENTRY

MATCE {GOT A POWER OF TEN
+ EXACTLY

FOUND RESULT IS LESS TEAN
+ TABLE ENTRY=--GOOD

D fELSE TRY NEXT LARGER ENTRY
Loop
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LOC OBJ LINE SOURCE STATEMENT
277 ;*#**
278 FOUND:
27 iSAVE EXPONENT, SCALE NUMBER
8@
PZAF 2B 281 DCX H yGET NEXT SMALLER EXPONENT
PZRP 227543 382 SHLD EXPNPT 5 WHICH IS THE RIGHT ONE
83
28 j®%#% SCALE RESULT BY DIVISION BY POVWER OF 1¢
€283 11F5FF 285 LXI D, -11
P2B6 19 286 DAD D yUSE THE POWER OF TEM
287 + WHICH IS T40
288 7 POWERS LOWER THAN EXPONENT
287 D1 289 POP D JRESTORE MANTISSA OF RESULT
@2BFR 4E 298 MOV C,M tPUT VALUE2(PWR1E)
221 7 IN HE PAIR AND C REG
Q2RO 23 292 INX H yVALZ2=DIVISOR,
283 ;i 1.E 12%%-g / 1p%%-8
294
22%A 7E 235 MOV AWM
2232 23 2396 INX H
PPBC €6 297 MOV E,M
PORD 6F 298 MOV L,A
299
C2BRE (CDa222 L 3ee CALL FDIV
321
302 FROUND THE FLOATING POINT NUMBER BY ADDING .5
2AC1 112282 3¢3 LXI D, 80€e¢H PADD 1/2 TO NUM
324 ; (ROUND IT, NOT TRUNCATE
)
325
gPC4 06472 326 MVI B, 40H y1/2 = 424,82 ,82E
paC6 CDZ222 E 327 CALL FADD
paCe 11¢2¥Fa 308 LXI D, @Faeed yCOMPARE NUM TO 1¢0@
P2Cr 2644 389 MVI B,4AH y122¢ = 4AH,Q,FAE
¢2CE CDee2?2 E 312 CALL FPCMPR
#@8D1 CA¥SC3 G 311 J2 GE1Q082 sERANCH ON FLAGS
22D4 DAECEZ C 312 JC 5E1202 GO TREAT NUM >= 1¢ee
313
314
@3D7 CHZa2? = 315 CALL FIX yCEANGE FLOATIAG PT
318 y NUH TO FIXED BT
317
3183
22DA CDBC@3 C 319 CALL BINBCD s CEANGE FIXED PT TO BCD
320 sIN HSL
321
322
727D ¥5 323 PUSH H $SAVE ECD DIGITS
324
325
P2DE 247543 328 LHLD EXPNPT INSERT EXPONENT
22E1 C2Fage C 327 JMP EXP
327
329

333 S$EJECT
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L0C OBJ LIN SOURCE STATEMENT



ISIS-11 B@R3/8085 MACRO

Loc

22FE4
POES
PBER

2BE9
BJEC

@3ED
ROFC
@OF3

OBJ

2B
227543
E1

2109221
ES

2A7543
1124¢2
19

LIX

33

332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
358
351
352
353

ASSEMBLER, V3.¢ FPBCD PAGE 19

SOURCE STATEMENT

iINUMBER >= 1 .00 X 10 *\
33X

MATCH:
Dcx 31
SELD EXPNPT
POP L{ JRESET STACK

;EQEER HERE IF NUMBER > 1242 AFTER ROUNDING

GE12282:

$NEED NEXT BIGGER EXP
sTHE BCD DIGITS HAVE TO
yBE 1,08, SO0 DUMMY THEM
;AND SKIP FIX

LXI H,100H

PUSH H SAVE ON STACK
sy INCREASE EXP PTR BY 4

LHALD EXPNPT

LXI D,4

DAD D

$EJECT
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10C OJRJ LINE SOURCE STATEMENT

354 Rk
355 EXP:
356 A DJUST EXPONENT

357 ;3 FROM HERE ON JUST ADJUSTING EXPONENT, AND PUTTING
358 3 DIGITS IN TO ERROR@EDISPLAY
359
362
?2F4 7E 381 MOV ALM
@2F5 217843 362 1XI H, ADJUST
¢OF8 96 363 SUB M
@2F9 F2pCel C 364 JP CHEDP
365
366
367
368
369 3HANDLE NEGATIVE EXPONENTS
370 EAEE
371 NESEXP:
@grc 2F 372 cMA
PEF" 3C 373 INK A 3= ( - EXPONENT)
@@FE FEOA 3;4 CPI 10 $-9 IS SMALLEST EXP
375
9122 Dap7el c 376 JC MES1
183 F1 377 PP H $RESET STACK
P124 C38221 C 378 JMp TOOSML
279
%8 NEG1:
7127 FESP 381 ORI 8¢H $TURN ON MINUS SIGN
2129 C32F21 ¢ 382 JMP RDYPUT
383
R4
385
385 ;EANDLE POSITIVE EXPONENTS
g7 ;#***
388 CHEDP:
389 {BE SURE DEC. PT. IS IN RIGH™ PLACE
393 ;(DEC. PT. SLIDES FOR AUM # 1@%%*-1g (OR
-11 )
251
#16C FEQA 392 CPI QAH ;CHECK PJS EXP
212% DA2BD1 c =92 JC PERC $DONE IF EXPC18
354
2111 D628 395 SUI 9H ;ELSE MOVE DEC PT
?113 47 285 MOV B,4 iSAVE AMJUNT TO MOVE D P
F114 3A7743 97 LDA P $CHEANGE D P POSITION
117 92 398 SUB B ;PUS.= MID(1) OR LSD(R)
gi1e 327743 385 STh DP
f11B 3Ee3 407 MV A, 9 ;EXYPONENT = 8
£11D C32F71 C 421 JMP RDYPUT ;JUMP TO PUT INTO DISPLAY
2122 FED3 422 PERC: cPI 3 ;SEE IF LESS THAN 3
122 D22F21 C 403 JNC EDYPUT ;IF NOT JUMP
2125 47 404 MoV E, A $STORE IN B
7126 347743 425 1DA DP ;FETCH DECIMAL POINT
2129 32 428 SUB ;SUBTRACT EXP.

B
2128 327743 407 STA DP
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L0C O0BJ LINE SOURCE STATEMENT
212D 3EL1F 408 MVI A,1FH ;STORE EXPONENT - THE 1 IS TO
209 sDIFFERENTIATE FROM INTEGERS
1e
411

412 SEJECT
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L0¢

912F
B130

7133
9136
p137
2139
213C
813D
013E
2140
2141
n142
7143

ORJ

El
CDh4401

217743
6E
2600
11A443
19

7E
FEBD
F3

77

FB

co

LIKE SOURCE STATEMENT

413 RDYPUT:
414  GET THE DI SPLAY READY

415 POP H +BCD DIGITS INTO E PR,
41 CALL PUTDIS $FUT DIGITS INTO DISPLAY
417 j%%=%¥ ADD A DECIMAL POINT TO ONE OF THE DIGITS
418 LXI R, DP 3yTURN ON THE DP ZIT

419 MOV L,M

428 MVI E,0

421 LXI D, BCDNUM + 1

422 DAD b FGET PTR TO RIGHT DIGIT
423 MOV A,M

424 ORI B0H

425 DI sDISABLE TO PUT EXPOMENT
42€ MOV M,4

427 EI SREENABLE

428 RET

429 $EJECT
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Loc

2144

2147

£14e

2149
7l4ah
214°C

214D
P14F
214F
2150
£151
2152
2153
2155

P15€
B157
2158
2154

2153

0BJ

114343

12

13

7D
E6EF
12

13
7D
1F
1F
1F
1F
E62Y
12

13
7C
E62F
12

LINE

430
43

43

433
43

435
436
437
438
439
442
441
442
443
44

445
44

447
448
449
45¢
451
452
453
454
455
456
457
458
459
460
46

462
463
464
4€5
466
467
468
4€9
472

ASSEMBLER, V3.2 FPBCD PAGE 14

SOURCE STATEMENT

%% 2 2 2 e e e e e e A 2eoke 30 K e e 3 e o afe e e ke ook o e o o ok ok o o o e o e o e e e sk e SRk e o ook ok

PUTDIS:

i(CHEANGE ERRORQ@DISPLAY

; UNPACK THE DIGITS(BCD) PASSED IN THE H REG. PAIR INTO
ERRORGDISPLAY(1)-(3)

THE EXPONENT PASSED IN THE A REG. IS PLACED INTO
ERRORGDISPLAY(R)

3 %0 0350 e 2o Nk et 2 6 NG R0 36 0 00 2500 20 e 0 e o 30 i R 2 e e R K A6 K e o e e o e e o e e ook e ok

$BCD DIGITS IN HSL
LXI D,BCDNUM

7CHANGE ALL 4 BYTES

;OF ERROR DISPLAY 4/Q0 INT
STAX D sMOVE NEW EXPONENT IN

wo ws ws e

INX D

j#%%% UNPACK B C D INTO ERRORGDISPLAY
MOV A,L
ANI @FF
STAX D +LSD DIGIT

INX D

MOV AL

RAR

RAR

RAR

RAR

ANI gry

STAX D yMID DIGIT

INX D
MOV A
ANI 4
STAX D #+MSG DIGIT
RET

SEJECT
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L0C JBJ LINE SOURCE STATEMENT
471 S PECI AL CASE NUMBERS
472
473

474 3T 00 BI G Il
4?75 TOOBIG:

P15C 210022 c 476 LXI H,OVRFL¥W
£15F C365L1 c 477 JMP MOVE
478

479 ;T ) 0 SMALL 1111l
489 TOOSML:

2162 210422 C 481 LXI H,UNDFL¥
482
483
484
485 MOVE:
0165 114343 486 LXI D, BCDNUM
P168 7E 487 MOV AM
2169 12 488 STAX D
4B9
Q164 23 490 INX H
P1€B 13 401 INX D
¢16C 7E 492 MOV ALM
@161 12 493 STAX D
494
@16E 23 495 INX H
Q1€F 13 496 INX D
2170 7E 497 MOV AM
2171 12 498 STAX D
499
e172 23 500 INX H
2173 13 5¢1 INX D
2174 7E 5g2 MOV AM
@175 12 503 STAX D
524
917€ C9 505 RET ;RETURN TO MAINLINE
526
5¢7
528
529
510 END

PUBLIC SYMBOLS

EXTERNAL SYMEOLS
FADD E geed FDIV E ga2z FIX E 0¢pe FPCMPR E 0000

USER SYMBOLS

ADJUST A 4378 BCDNUM A 4323 BCDNXT C ¢p12 BINBCD C eeeC
CHKDP C 21@C DFP A 4377 EFOPMT C 2e7C EXP C @@F4a
EXPNPT A 4375 F&DD E oag2 FDIV E ¢eeze FIX E eope
FOUND C 28AF FPRCD C 2227 FPCMFR E 2€2¢ FPEXP A 437:
GE1722 C 22ES GETPTR C @@8E INRANG C 2251 LARGE C gesC
LIMITS C 224¢€ LOOP C €235 MATCH C PPE4 MOVE C 2165
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NEG1 C 8187 NEGEXP C 2@FC OVRFLW C 2920 P12PTR A 4379
PZRC C 2122 PUTDIS C 2144 RDYPUT C €12F SMALL C eesv
TOORIG C 215C TOOSML C 9162 UNDFL¥ C 0024 .ZERD C eees

ASSEMBLY COMPLETE, NO ERRORS



ASMB83,3V4 2F1:CALFP1.ASM PRINP(:LP:) PAGEJIDTH(82) DERUG

1S1S-11 B2e0/8085 MACRO

LoC OBRJ

4367
43€3
435F
4353

@eFF
2222

n246
2258
geac

@245

2223

2233 C32022

c

LINE

1

Ul

It =s we s ws w0

ASSEMBLER, V3.8 CALLFP PAGE 1

SOURCE STATEMENT

NAME CALLFP
EXTRN FADD,FDIV,FLOAT

adeate e e e ke Aol ok ke e e e e o e o o e e R ok el e o e e e o o o ool s e e e s e e ok
ROUTINE TO CALL FLOATING PJINT PACKAGE
FROM REZALISTIC CONTROL FORTRAN: FORT-82
SCIENTIFIC ATLANTA TEST RECEIVER
10-15-79

e e e e 0 e e e e e o e e o o o e el o e e e e ae ool oo e e e e el s il el s e e ook

*%% N 3 T E : SECTIONS ARE COMMENTED OUT THAT ¥ERE NOT
NEEDED, I.E. MULTIPLY. THESE SECTIONS HAVE RBEEN
DEEUGGED AND CAN BE USED BY REMOVIN: ;7.

ONLY DIVIDE, ADD, AND FLOAT ARE IMPLEMENTED,

“e e wn s

PARAMETERS PASSED BY POINTER IN RAM IN BLOCK EEGINNING
H AT 3FC1H EXCEPT FOR OP WHICH IS ACTUALLY IN TEE
H BLOCK

yALSO SEE SUZROUTINE FLTPTQPACK IN FORTRAN SOURCE FOR

H THE FORTHAN CALL SEQUENCE

PTRV1 EQU 43£7H

oP EQJ PTRV1 - 2
PTRVZ2 EQU OP - 4
PTRSLT EQU PTRVZ - 4

TRUE EQU 2FFH
FALSE EQJ @

5 COMPARE OPERATORS:
FLT EQU “F°
FIXIT EQU “X°
LESS EQT ‘L’
GREAT  EQU ‘5~
GRTEQU EQU “E°

Y}

3 JUMP TARBLE ENTRY FOR CALLFP
ASEG

ORG 2123

JMP FPPACK

R R R % FLOATING POINT LIMK L
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10C OBJ LINE SOURCE STATEMENT
54 CSEG ; RELOCATAELE CODE SEGMENT
5
56 ;% % ® * LOAD REGISTERS FOR CALLS % % % % *
57 1% k% K TO THE F.P.PACKASE L
58
0220 2A6743 53 FPPACK: LHLD PTRV1 ;VALUE 1 T) B, T P&IR
2033 23 6 INX H {INR FORT PTR TO ¥IRST ELEMENT
0224 46 6 MOV B,M
2235 23 6 INX H
2226 SF 6 MOV E,M
pe37 23 6 INX H
2232 56 65 MOV D, M
66
0029 2A5F43 67 LHLD PTRV2 ;VALUE 2 70 C, H PAIR
229c 23 68 INX H $INR FORT PTR TO ELEMENT 1
003D 4F 69 MOV C,M
000F 23 ne INX H
@23F 7E 7 MOV A M
orie 23 72 INX H
2011 66 7 MOV H,M
@712 6F 7 MOV L,A
75
76

7?7 $EJECT
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LOC OBJ LINE SOURCE STATEMENT
78 ;% * % %  BRANCKE ACCORDING TO THE 0P * % % % %
7?9
@213 3A6343 8e LDA OP $¥ % % ®*  ENTRY,
81 3 BRANCE TO FP ROUTINES
2216 FE2B 82 CPI “+° 3% ¥ % % ADD V1 + V2
2218 C22182 C 83 JNZ KXT1
p@1B CD2202 E 84 CALL FADD
@@1E C33782 C gg JMP EXIT1
221 FE2F 87 NXT1: CPI "/’ 7% % % % DIVIDE Y1/ vz
223 c22ce0 € 8 JINZ NXT2
#226 Cch22@d E 89 CALL FDIV
#2295 C33700 C 9 JMP EXIT1
9
9 NIT2: (CPI "*” §% % ¥ % MULTIPLY V1 *® y2
9 JNZ NXT3
9 3 CALL FMULT
95 ; JYP EXIT1
96
@22C FE46 97 AXT2: CPI FLT ;% % & % FLOAT v2
PE2E ©24223 C© o8 JNZ NXTS
2331 CD@z22 E 929 CALL FLOAT
@p34 C337¢9 ¢ 120 JMP EXITL
121
182 ;NXT4: (CPI FIXIT 7% % % % FIX V2
1e3 ; JNZ NXT5
1c4 ; CALL FIX
12
126
187 ;% % % % ARITMETIC EXIT #* % * % ¥
108
@237 ER 189 EXIT1: XCFG 3C, H PAIR TO RESULT
238 2A5B43 119 LHLD PTRSLT
223% 23 111 INX E $INR FORT PTR TO ELEMEAT ONE
112
ge3c 71 11 MOV M,C
23N 23 11 INX §
2RRT 73 115 MOV M,E
AE2F 23 116 INX
2040 72 11 MOV 4,D
P241 €3 113 RET 3 RET T3 FORTRAN
119
120

121 $EJECT
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10C 0JBJ LINE SOURCE STATEMENT
122 ;5 % ¥ ¥ % FLOATING POINT COMPARES L B
123

Pe42 C9 124 NXT5: RET ;COMPARE IS NO4 COMMENTED OUT
12 jNXTS5: CALL FPCMPR
126 oLt sFLASS RETURN FROM FPCMPR 4/ RES

LT:

127 H cY=0 VALY >= VAL2
128 H CY=1 VALY < VAL2
129 ; =1 VALL = VAL2
138 ; LHLD PTRSLT
131 ; INX H $GET POINTER TO RESULT ARRAY
132 ;
133 ;
134 ;;* * * DECIPHER FLAGS ON RETURM ACCORDING TO OP * % % *
135 ;
135 ;EXIT2: PUSR PSW
137 ; 1DA OP
138 33 CPI GREAT
133 ;3 JNZ FPLT
142 ;35 POP PSW 7¥ ¥ ¥ % yi1 GREATER THAN V2
141 ;3 JZ XFALSE ; IF =, RET FALSE
142 ; JNC XTRUE
143 ; JMP XFALSE
144
145 ;FPLT: CPI LESS
14€ ; JNZ FPGE
147 ; POP PSW $% % % % yi1 LESS THaN V2
148 ; JC XTRUE
149 ; JMP XFALSE
158 ; , )
151 ;FPGE: CPI GRTEQU HE TV = V2
152 ; JNZ XFALSE
153 ; POP PSW
154 ; JNC XTRUE
155 ;
156 ;XFALSE: MVI M, FALSE
157 ; RET
152 ;
159 ;
1€p ;XTRUE: MVI M, TRUE
161 ; RET
16
163
164 END

PO2LIC SYMFILS

FXTERMAL SYMBOLS
FADD E 2022 FDIV F 2232 FLOAT E 02€20

USER SYMBOLS
EXI™1 C 2227 FADD F 0232 FALSE A v0d?2 FDIV E 2020
FIXIT A 2258 FLOAT E 2222 FLT A C04CE FPPACK C egee
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GRTEQU A 0245 LESS A 224C NXT1 C 8821 NXT2 C 8e¢2¢C
NXTS C oe42 0P A 43863 PTRSLT & 435B PTRV1 & 4367
PTRV2 A 435F TRUE A O232FF

ASSEMBLY COMPLETE, MO IERRORS



I1SIS-I1 JBPJECT LINKER V3.2 INVOKED BY:

-LINK :F1:RTOD1.0BJ,:F1:RMOD1.0BJ,:F1:STOD1.0BJ,:P1:SMOD1.0BJ, &
*%:F1:DISPL1.0BJ,:F1:S4TCH1,0BJ, :F1:EREAD1.0BJ, :F1:GETEYT.0BJ, &
%¥%:71 ¢ LEDTES.OBJ ,:F1:GINIT1,0BJ, ¢ F1:GINTR1,0BJ,:F1:RINIT1.0BJ, &
**:F1sRINTR1,0BJ, 2 F1¢65ER1.0BJ,sF1:PSERV1.0BJ,:F1¢JTAB1,.0BJ, &
*%:¥)1 :CALFP1,0BJ,:F1:FPBCD1,0BJ, :F1:FPASY ,LIB TO :F1:5ADRIV,LNK &
*¥MAP PRINT(:LP:)

LINK MAP OF MODULE SADRIV
WRITTEN TO FILE :F1:SADRIV,INE
MODULE IS NOT A MAIN MODULE

SEGMENT INFORMATION:
STAPT STOP LENGTH KEL NAME

AEAY B CODE
@ICPH ©332H 3HE A ABSJLUTE
@203H @005H SH A ABSOLUTE
P29FH 2322H 15H A ARSJOLUTE
Q227K @328H 3E A ABSOLUTE
€232H 23322H 2 A ABSJOLUTE
P233F BB35H 3H A ABSOLUTE
@238H 2323AR 30 A ABSJLUTE

INPUT MODULES INCLUDED
¢F1:RTID1.J2BJ(RTOD)
:F1:RMOD1.0BJ (RMOD)
:Fl:STDDl.OEJ(STODg
:F1:5M0D1,0BJ (SMOD
tF1:DISPL1,0BJ(DISPLA)
:F1:5WTCH1,0BJ(SWITCH)
¢F1:EREAD1.0BJ(ERREAD)
tF1:GETBYT,0BJ{GETRYT)
$F1:LEDTES.ORJ(LEDTES)
:F1:GINIT1,0BJ(GINIT)
sF1:CINTR1.DBJ(GINTR)
tF1:RINIT1,0BJ{RINIT)
sF1:RINTR1.DBJ(RINTR)
:F1:GSER1.0BJ(GSER)
$F1:PSERV1.0BJ(PSERV)
:F1:JTAB1.0BJ(JTAB)
:F1:CALFP1,0BJ(CALLFP)
:¥1:¥PRCD1.0BJ(FPBCD)
sF1:FPASY.LIB(FADD)
tFP1:FPASY.LIB(FLOAT)
tF1:FPPASY, LIR(FIY)
:F1:FPASY.LIB(FFPCMPR)
tF1sFPASY.LIB(FDIV)
:F1:FPASY.LIB(FPZERD)
tF1:FPASY.LIR(NORM)
:F1:FPASY.LIB(IDIV)
:F1:FPASY.LIB(ZEROD)
:F1:FPASY,.LIB(NESD)
+F1¢FPASY.LIB(ARSD)
+F1:FPASY.LIB(RBUMP)
tF1:FPASY.LIB(RUMPZ)
+F1:FPASY.LIB(BUMP3)



1S1S~-I1 OBJECT LOCATER V3.8 INVOKED BY:
~LOCATE tF1:SADRIV.LNK CODE(7231H) MAP SYMBOLS COLUMNS(2) &
*¥STACKSIZE(@®) PRINT(:LP:)

SYMBOL TABLE OF MODULE SADRIV
READ FROM FILE :F1:SADRIV.LNK
WRITTEN TO FILE :F1:S54 RIV

VALUE TYPE SYMBOL VALUE TYPE STMBOL

MOD RTOD
¢247H STM CBASE 43D5SE SYM CLOCK
@3520 STM CRESET 43CDE STM DATE
2245H SYM DATEC @04EH SYM DATEL
£245H STM DOWC Pe4DH SYM DOYL
43¥%2H STM DSFLG ge2er SYM TFAL
43E3H ST FL3AD 2e55H STM GOCOM
@244H STM HRC @2?4CH S5YM HRL
@041H SYM HUTENC 9P49H SYTM HUOTENL
P251H STM INTCON @E50H SYM INTST
@053H STM LRESET B243H STM MINC
@24BE STM MINL Z¢4?H SYM MONC
@94FH SYM MONL 43CFH SYM MONTH
g2568 SYM SDBYIN 2e42H SYM SECC
P94AH SYM SECL Q854H SYM STATET
#25FHE STM TESTMO ©F42E RXL SGNT
@248H SYM THOUL 43FCH SYM TODRS
¢2FFHE SYM TRU 7237H SYM RT21
7248H SIM RTBZ2 7258 SYM RT23
726CK S5YM RTe4 ?231H STM RTOD

M3D RMOD
2407 S5YM CBASE 43D5H SYM CLOCK
£252H SIM CRESET 43CDH SYM DATE
¢246H SYM DATEC P@4EE SYM DATEL
#245H SYM DIWC P04DH S5YM DOUWL
43¥2F SYM DSFLG P22RE SYM FAL
43EZH SYY FL3AD BB55H S5YM  GOCOM
#244H SYM HRC @24CKE SYM HRL
@241H 5YM HUTENG PU49H SYM HUTENL
gZ251H SYM INTCON pE532H SYM INTST
@253 5YM LRESET Pe4a3H SYM MINC
224BF SYM MINL PR47H SYM MOAC
P24FH STM MONL 43CFH SYM MONTH
225€6H SYM SDBYIN ae42H SYM SECC
@24AH SYM SECL ¥@548 5YM  STATET
#25FY SYM  TESTMO 2e42¥ SYM  TESUC
?24€H SYM  THOUL 43FCH SYM  T2DRS
¢2FFH SYM TRU ?7283H S5YM RMz1
727DH STM RMOD

MO™  STOD
©242H SYM CRASE 4ZD5H SYM CLOCK
22529 SYM CRESET 43CTF SYM DATE
p246E SYM DATEC @¢4Ed SYM DATEL
2245F SYM  DOWC 2¢4nP SYM DOWL
43F2H SIM DSFLG 43E3H SYM FLGAD
¢255F 514 GOCOM @g¢44H SYM HRC
924CF SYM HRL @@41H SYM HUTENC
@242H 5Yv HUTENL 2e51Y SYM INTCON
g252F S5YM INTST Pwodd SYM LRESET
g242% SY* MIKC P@4BH STM MINL
©247H SYM MONC @e4FH SYM MONL
43CFF SYM MONTH A¢56H SYM  SDBYIA
2242 SYM SECC ©@44AH SYM SECL

22547 SYM  STATRT PE3FH SYM TEST™MD



242K
43FCH

¢24%H
83528
P246H
224 5H
43%2H
2255H
B24CF
22349H
B2S2H
2243H
0247H
43CFH
Be4zZE
223541
P242H
43FCH
72B7H

@2CFH
2271H
22704
43FRYH
g2e2K
eae4H
43EVR
?309H
BOOAR
43834
43FCPF
B287H
26@3H
43FFH
¢A02H
B22DH
7Z2EFHE
73084
736FE
73R7H
7332H

8¢ePH
B326H
@2@7H
2251
43DEY
43AAH
P2B2H
2270H
742NKH
7421H
7451F

8Z@2H
43E4H
43TCKH
43DEH
PLO1F
@3S2H
43TAF
€28QK
43ARY
7491H
T4AQF

ST™
STM
HMOD
STM
SIM
STM
STM
STM
ST™
SYTM
STM
STM
S5T4
STM
ST™
SYM
STM™
SYM
STM
STM
MOD
S5TM
STM
STM
S
STM
STM
ST
514
SYM
514
STM
SIM
S1M
ST
SYM
S5TM
SYM
SYM
SYM
ST
5YM
MOD
STM
5Y¢
STM
5™
5TM
ST
STM
STM
SYM
5™
STM
MOD
ST
SY™
SY4
ST
ST
SYM
5T
SYM
ST™
54
SIM

THOUC
TODRS
SMOD
CBASE
CRESET
DATEC
DO¥C
DSFLG
GOCOM
ERL
HUTENL
INTST
MINC
MONC
MONTH
SECC
STATBT
THOUC
TDDRS
SMOD
DISPLA
BLANK
CNTRL
DSPLY
ERREG
FAL
FOUR
HORMEN
NINE
DVAL
RMVAL
RUNSTP
SEVEN
TEREE
TODRH
w0
UVAL
DISPLA
FIR
LED
NJOCH
QUTPUT
SAITCH
BAST
DSX3
HORNE
LOHI
REMFL
RSLL
SING
SWVAL
DECOD
SEPS
TEXT1
ERREAD
BASE
ERRUF
FLADD
GPTEER
EIEVE
LORVE
PRBSL
TENG
UNFRAM
F1

F2

pe48H
72A6H

43D5H
43CDH
PR4EH
@P04DH
43E3H
@044l
Be41H
Be51H
BRS3H
@P24BH
@4FH
Pe56H
BO4AAY
BESFH
@248y
72DCH

222CH
43E2H
ee@sH
BOIEH
2225H
43EEH
@e¢o4E
eezig
43FQE
4362H
2e2BH
PCesH
43F1E
43r2H
43A8H
29321
7351K
73611
72F7E
7315H

@e71F
PB22H
gpaCwH
BR2CH
g@z4v
43A%H
43EDH
@L21H
7448E
743 AH

43814
QE2DE
E@a3H
Bo214
PR20H
BB224H
43%¢H
GUFFH
7450F
T4A3H
74B7E

STM
SM

SIM
STM
SIM
SYM
SYM
STM
SYM
STM
SYM
SYM
STM
SYIM
SYM
SIM
SYM
STM

SYM
STM
STM
SYIM
SYM
SIM
SIM
STM
STM
STM
SYM
STM
SYM
STM
STM
SYM
SYM
SYM
SYM
SYM

STM
STH
SYM
STM
SYM
S™
STM
STM
STM
SYM

STM
SYM
StYHM
STM
SYM
SIM
STM
SYM
STM
SYM
S5YM

THOUL
STOD

CLOCK
DATE
DATEL
DOWL
FLGAD
HRC
HUTENC
INTCON
LRESET
MINL
MOKL
SDBYIN
SECL
TESTMO
THOUL
DTAB

BVAL
DSFLG
EIGHT
EVAL
FIVE
HORN
INOUT
DONE
PRINTC
RMVAL1
RVAL
SIX
TERESHE
TRFLT
UNFRAM
ZERO
DSPTB
HXDSP
LOOP
oT4

CNTRSW
ELAPS
INADD
MOLA
REP
RSTEEE
SWREG
70D
FIN
SWITCH

BLUFLG
¥AL
FLGDTA
HIEE
LOBE
PARER
RUNSTP
TRU
ERRELD
Fl1
Fe5



74BDH
74F1H

@293H
02284
7531H
75584
7553k
755CH

2271H
436FF
75AFH

B28%R
43CCH
75F4H

43C2H
43DDR
43720
RPEOCF
43CCH
7651H
763FH
7644R
76897
767RE
7BA7E
76B8H

p202H
POECE
22224
peeeH
2212H
PRZEE
83328
€Z2¢H
ga2ezrE
g381¥
@281H
€288E
2266H
436ZF
P201H
76F5F
76D2H
77¢5H
77124

43COH
220DF
g2e34
4370V
2281w
43¥DF
2a17%H
77961
77R2E
T?B?F
7763H
7762H
7773H

43C2H

STM
SYM
MOD
SYM
SIM
STM
5IM
STM
STM
MOD
STM
STM
ST™
MOD
SY™
SYM
SIM
MOD
STM
STM
S
SYM
ST™
SIM
SYM
S
SYM
STM™
ST™
St
MOoD
ST
STM
ST
STM
SIM
SYM
ST
SYM
SIM
SYM
ST
STM
ST
STM
ST
SYM
SYM
STM
SYM
MOD
STM
SIM
ST
SYM
SYM
SYM
SI™
ST
SYM
SY™
ST
SYM
SIM
MO
St

F3
SFRA
GETEYT
ETX
SPC
BYT1
FINSET
GOTONX
TSET
LEDTES
CNTRL
LEDCNT
LT1
GINIT
RASE
REMFL
SKPU
GIATR
ABLOCK
BYTEIN
FIRSFL
INADD
REMFL
cMD
END1
GET
INB
0UTz21
REML
SKP§
RINIT
RCDOFF
BDMASK
ERF
DTR

ER
MODE
RL

RTS
sce
SCNTRL
SSTAT
TCLOCK
TCINTZ2
TRANSM
TXEN
FER1
RINIT
TSET1
USET
RINTR
APLOCK
CR

ETX
NCNTR
SCNTRL
SWREG
XOFF
NOCR
NOTX
QUTPT
OVTHIS
SBYTXE
TXRD
GSER
AFLOCK

74CDH
747CH

PO3OE
752CH
757AH
7527FH
7595H

eeven
75A2E

43DEH
75C@H

802028
02e3H
@02DH
0CIoH
43EDH
7694H
7685K
75geH
786AH
753DH
7€84H

gB21d
2293H
peg2ed
ee2oh
29404
gei1eH
43ABH
P0I4K
2980H
2P80oH
g2408
Pe¢84H
ep87id
eeCeH
75Ced
772FH
73F Al
772EH

43DDH
4371H
peacH
222DH
22BLH
4¢38EK
@@11k
77CB¥
77R1hH
77CTY
773EH
7751H
77AZH

82Z¢H

STM
SIM

STM
SIM
SYM
SYM
SYM

SIM
SYM

STHM
SYM

STH
SYM
SYM
SYM
SYM
SIM
SYM
SYM
SYM
SYM
STH

SYM
SYM
SYM
STM
SYM
STHM
SYM
SYM
SYM
STM
SYM
SYM
SYM
SYM
SiM
SYM
ST
SYM

STM
STH
S¥M
SYm
STM
SYmM
STM
STM
SYM
SYM
SIM
STM
STM

SYM

Fq
STREAD

RBLK1
BADINT
BYTe
GETRBYT
SPCSET

DSPLY
LEDTES

GBTHER
GINIT

BASE
ETX
GPIZIN
NULL
SYREG
DEVC
Gl
GINTR
OUTB
ovVT
SKlrze

BCDON
BDS#IT
CHL7
EP

IR

PEN
RSTEER
RXE
sce
SDATIO
STPEIT
TCOATR
TM3DE
TWSBIT
DIVN
ONEB
TSET
TSETZ2

BYTEIN
DELAY
INADD
RSIN
SDATID
THANSM
XON
NOTEL
JKTX
Ve
RINTE
SKP9L
TXRD1

EASE



43DEF
43ABH
436FH
77D2H
782EH
7827H
77EEFR
7822H

2IE3H
¢JE@H
SEAEH
439CF
43A7H
78632H
787RH
785FH
7837H
7887H

43CPF
434C%H
436CH
P22AH
Q25AF
43E2H
Q277K
4372E
"a27H
22914
Pe57E
221BE
22228
4398F
43ATH
4373H
43APH
43EPH
8218E
p215%
43A8H
7042E
78F5H
782zH
78F1H
79APH
7RCFH
797RE

¢202R
BZ248E
pa4CH
435%H
435°%F
79F6H
TORZYH
TAZIH

4370F
4377H
437RH
7TA144
7B2EH
TAFEY
TA29H
TAOZY

SYM
STM
SYM
SYM
STM
SYM
SYM
STM
MOD
ST
STM
ST
STM
ST
SYM
SYM
SYM
SYM
SYM
MOD
SYM
SYM
STM
ST
STM
STM
SYM
STM
ST
SYM
ST
SYM
ST
SYM
STM
STM
ST
SYM
ST
SYM
STM
SYM
ST
STM
SYM
SYM
STM
ST
MOD
SYM
SYM
SYM
ST
ST
SYM
SYM
SYM
MOD
SYM
SYM
SYM
SY™
ST
SYM
SYM
ST

GBTHER
RSTHER
TRANSM
GSER
oVvo
0VG1
SKPA
SKPR
PSERV
CNTLAD
EXTRA
PRUF1
PINPTR
PRTFLG
CHEKON
DELAY1
INITPR
PRTCH
SENDCH
JTAB
ABLOCK
ASYNC
BCNT
BURAD
BURLI
DSFLG
DSFLY
FIRSFL
GSERA
HIBVE
INTST
LEDA
MAINA
PBLOCK
FTHER
RAMTS2
RSTHER
RUASTP
sMODA
STODA
UNFRAM
DCSTRT
DOPS
INT
OVOPS
PRAGIN
SKEP11
T4
CALLFFP
FALSE
FLT
LESS
PTRSLT
PTRVZ2
EXIT1
NET1
NXTS
FPBCD
ADJUST
np
FPEXP
BCDKNXT
CEKDP
EXP
FPBCD
GETPTR

43CBH
QuB1H
7816H
781AH
7823H
77E2H
77F4H
7802H

POE1H

43581

3ES2H
4398E
PUEZH
784FH
7854H
7842H
782FH

43ACH
820CH
43E6DE
#058H
BA71H
PO1EH
pezZ4H
43DEH
gez21¥
PO51H
4363H
436FH
P2acH
4384H
4374H
pel12g
RO2FH
2230
Re221H
¢eFFE
7982H
792DEH
78¥8H
7954H
7921H
7935E
78DDH

ges84
Pb45H
4383H
43571
eeFFE
73BFH
79EBF

43A3H
4375H
43794
TARER
TATEH
7AB1H
TAEBH
TA53F

STM
SYM
STM
SYM
SYM
sy
SYM
STM

STM
SYM
STM
SYM
SYM
STM
SYMm
SYM
SYM

STM
STM
SYM
STH
SYH
SYM
SYM
SYM
SYM
SYM
STM
sYM
SIM
SYM
SYM
SYM
SYM
SYM
SYM
3™
STM
SYM
SYM
SYM
STM
SYM
SYM

SIM
SYM
SYM
SYM
SYM
SYM
SYM

SYM
SYM
3YM
SYM™
SYM
STM
SYM
SYM

PPMASK
SCNTRL
DOWN3
MEAS
ovs
SKOV
SKPE
STSP

DATAS
PBLOCK
PDAT1
POUPTR
STACTL
CON
GETIT
PRPROC
PSERY

ARNGS
EASE
BLNG
BURCI
CNTRL
DSPLAA
FINITA
GETHER
BIBE
INTCON
LBCNT
LEDCNT
OPSA
PRNGE
RAMTS1
RMODA
RTODA
SBASE
STATUS
TRU
ARNGIN
DINIT
FRTPNL
M2
PDCHK
SETIT
SKP12

FIXIT
GRTEQU
JP
PTRV1
TRUE
FPPACK
MT2

BCTAUM
EXPNPT
P12PTR
EINECD
EFJORMT
FOUAD

GEi1de2
INRANG



7A8FH
7A97H
?B67H
7AFEH
?B22H
7B31H
7BSEE
TAREY

@27FH
0282H
7B9ZKF
?BOBH
?BAFH
7"B7AH

©242H
7BBEF

@Y7FE
225080
2JI82E
"REBH
7BFEH
7BFCH

@27 FH
?C2BH
7C3eH
7C@4H

PATFH
B283H
7CEAH
7C5CH
924241
7C7BE
7CR7H
?C8FH
?CABH
7CCDA
791
7CDYF
7CDRE
7CE4xn
7CEBF
7CFDE

7N18H

MEMORY MAP
READ FROM FILE :F1:SADRIV.LNK

SYM
STM
STM
SYM
SIM
SYM
ST™
SYM
MOD
SYM
STM
SYTM
ST™
SM
STv
MOD
STM
SIM
MOD
STM
ST
STM
SYM
STM
SYM
MOD
STM
STM
SIM
STM
MOD
ST™
STM
STM
STv
MOD
SYY
SIM
SYM
MOD
STV
MOD
STM
SY4
SYM
M2D
SYv
MJD
Sy
MOD
ST
M3D
SYv
M3D
574
MOD
SIM

LARGE
LOOP
MOVE
NEG EXP
PERC
RDYPUT
TOOBIG
UNDFLW
FADD
EXPp
SIGN
FADD1
FADD3
FADDS
FADDX
FLOAT
EXPQ
FLOAT
FIX
EXP
EXP16
SIGN
FIX@
OVFL
RETN1
FPCMPR
EXPMSK
CMPGO1
CMPGO3
FpPCMPR
FDIV
EXP
SIGN
FDIV1
FDIV3
FPZERO
EXP
FPZR1
FPIRX
NORM
NJORM
IDIV
DIvl
DIV3
InIV
ZEFOD
RETN
NEGD

3D
AESD
ABSD
RROUMP
RBUMP
BUMP2
B1
BUMPZ
B1

OF MODULFE S DRIV

WRITTEN TO FILE :F1:SADRIV

MODULE IS NOT A MAIN MODULE

START

goger

STOP LENGTH REL NAME

PRR5F €L A ABSOLUTE

?A48H
7AE6H
7?BESH
7AZ2H
?B46H
7AB9H
7B64H
TABAH

-BPP42H

?B7SH
7B94H
?BAZH
?BBIH
7B79H

7BCEH
?BD2H

994eH
7FFFH
7BD3HE

7BF1H
?BF8H

7C13H
7C3BH
?C13H

P24ZH
7C3CH
7C4ER
7C74H
7C73H
7C82E
?CO8H
7CBDE
7CBAH

7CD2E

7CE9H
7CEAF
7CF4&H

7CFFH

STM
STM
STM
SIM
STM
SYM
STM
SM

STM
SYM
SIM
SYM
STM
SYM

STM
SYM

SYM
STM
SYM
STM
SYM

STM
STM
STM

STM
STM
STM
SIM
SYM
SYM
STM

SYM
SYM

ST
STM
S

S

LIMITS
MATCH
NEG1
OVRFLV
PUTDIS
SMALL
TOOSML
ZERD

EXPg
FADD
FADDR2
FADD4
FADDE
SCALE

F1
RETN

EXP2
MAX
FIX

FII1
RETN

CMPEXP
CMPGOZ2
FPCMP

EXP@
FDIV
FDIVZ2
MDRETN
FPZERD
FPZR2
RETN
DIv2
DIVX

ZEROD

RETN
RBUMP1
BUvMPZ

EUvP3



222FH
PA27H
B23eH
2238F
7231H
7D1BH

B223H 150

PP29H 3H
2235H 61
2234AH SH

7D1AH AEAH

FEBFH 7945H

W e e

ABSOLUTE
ABSOLUTE
ABSOLUTE
ABSOLUTE
CODE
MEMORY
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