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1.0 GENERAL INFORMATION 

1.1 PROGRAM ABSTRACT 

This diagnostic program is provided for testing the UDASOA or KDA50-Q 
Disk Controller and the associated disk drives. There ere three tests 
within this diegnostic: 

Test 1 - Bus Addressing Test (BAT). Runs the UDASOA or KDASO-Q ROM resident 
diagnostics, then further tests the bus eddress interface and 
controller memory. 

Test 2 - Disk Resident Diegnostic Test. Executes the diagnostics in 

each disk drive. 

Test 3 - Disk Function Test. Functionally tests each disk drive to 
ensure the drive can seek. read, write and format. 

This program is desi to handle ell future disk drives that ere 
attached to the UDASOA or KDASO-Q without modifying or rereleasing the 
program. This is possible because the disk drives ere programmed to 
teli this diagnostic ebout all their cheracteristics thet make them 
different from other drives, such ee number of cylinders, sectors per 
cylinder, etc. 

The follow: POP-11 diegnestic programe ere elso provided for the 
UDASOA or KDASO-Q@ disk subsystem: 

CZUDIAO - UDASOA/KDASO-@ Disk Orive Exerciser. 

CZUOKAO - UDASOA/KDASO-Q Diek Drive Formatter. 

This diagnostic has beer, written for use with the Diagnostic Runtime 
Services Softwere (Supervisor). These services provide the interface 
to the operator and to the softwere environment. For a complete 
description of the Runtime Services, refer to the XXDP+ User's Manual. 
There is eo brief description of the Runtime Services in section 2 of 
this document. 

This diagnostic can isolate many controller faults to either the 
processor module or the SDI module of the controller. Whenever a 
controller fault is detected end the feult can be isoleted to one of 
the two controller modules, that module should be replaced. 

SEQ 0007 



Ii 

CZUDHAO UDASOA/KDASO-@ BASIC SU MACRO VO5S.01b Sunday 07-Oct-84 10:38 Page 8 

USER DOCUMENTATION 

UDASOA/KDASO-Q Basic Subsystem Diag. User Guide Page 7 

SEQ 0008 

1.2 SYSTEM REQUIREMENTS 

This progrem was designed using the PDP-11 Diagnostic Runtime Services 
revision C. Run time environments are determined by the Runtime 

Services end may chenge as new versions of the Services ere developed. 
This program requires the following: 

POP-11 Unibus processor 
28K words of memory (minimum) 
Console terminal 
XXDP+ load media contain icg this program 
One or more UDA5SOA or KDASO-Q subsystems. The subsystem controller 

must be at the latest hardware and microcode revision level. 
Line clock - either Type L or P 

The line clock is used for all timed loops in the program. If a clock 

exists on the system it should be enabled so it can interrupt the 
processor. The diagnostic will run on e system with no clock or with 

the clock disebled, but will hang whenever an event for which the 
program is waiting does not happen (i.e., oo time-out error message 
rie not result). 

The XXDP+ system device does not need to remain on-line during the 
execution of this diagnostic. 



Jl 

CZUOHAO UDAS0A/KDASO-@ BASIC SU MACRO VOS.01lb Sunday 07 Oct-84 10:38 Page 9 

USER DOCUMENTATION 

UDASOA/KDASO-@ Basic Subsystem Diag. User Guide Page 8 

2.0 OPERATING INSTRUCTIONS 

This section contains a brief description of the Runtime Services. 
For deto:led information, refer to the XXDP+ User's Manual (CHQUS). 

2.1 COMMANDS 

There are eleven legel commands for the Diagnostic Runtime Services 
(Supervisor). This section lists the commends and gives a very brief 

description of them. The XXDP+ User's Manuel has more details. 

PROCEED 
EXIT 
ADD 

DROP 
PRINT 
DISPLAY 
FLAGS 
ZFLAGS 

EFFECT 

Stert the diagnostic from an initial state 
Stert the diagnostic without initializing 
Continue at test thet wae interrupted (efter tC) 
Continue from en error halt 
Return to XXDP+ Monitor (XXDP+ OPERATION ONLY!) 
Activate ea unit for testing (all units ere 
considered to be ective at start time 
Deactivate a unit 
Print statistical information (see section 4.0) 
Type e list of all device information 
lype the state of ell flags (see section 2.3) 
Clear ell flags (see section 2.3) 

A command can be recognized by the first three characters. So you 
may, for exemple, type “STA” instead of “START”. 

SEQ 0009 
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SEQ 0010 

2.2 SWITCHES 

There ere several switches which are used to modify supervisor 

operation. These switches are appended to the legal commands. All of 

the legal switches are tebulated below with a brief description of 

each. In the descriptions below, a decimal number is designated by 
“DDD0D” . 

SWITCH EFFECT 

/TESTS:LIST Execute only those tests specified in 
the list. List is a string of test 
numbers, for exemple - /TESTS:1:5:7-10. 
This list will cause tests 1,5,7,8,9,10 to 
be run. All other tests will not be run. 

/PASS:00000 Execute DODDD peeses (DD00D = 1 to 64000) 
/FLAGS:FLGS Set specified flags. Flags are described 

in section 2.3. 
/EOP :D0D0DD Report end of pass writts. 24 after every 

DDDOD passes only. ¢ = 1 to 64000) 
/UNITS:LIST TEST/ADD/DROP only those units specified 

in the list. List exemple - /UNITS:0:5:10-12 
use units 0,5,10,11,12 Cunit numbers = 0-63). 

Example of switch usage: 

START/TESTS: 1-5/PASS: 1000/EOP : 100 

The effect of this command will be: 1) tests 1 through 5 wiil be 
executed, 2) all units will tested 1000 times and 3) the end of pass 
messages will be printed after each 100 passes only. A switch can be 
necogn ized by the first three characters. You may, for example, type 

"/TES:1-5" instead of "/TESTS:1-5". 

Below is a table that specifies which switches can be used by each 

command. 

TESTS PASS FLAGS EOP UNITS 

START x x x x x 
RESTART x x x x x 
CONTINUE x x Xx 
PROCEED x 
DROP x 

AOdD x 
PRINT 
OISPLAY x 
FLAGS 
ZFLAGS 
EXIT 
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SEQ 0011 

2.3 FLAGS 

Flags ere used to set up certain operational perameters such as 

looping on error. All flegs ere cleared at startup and remain cleared 

until explicitly set using the flags switch. Flags ere eleo cleared 
efter a START or RESTART command unless set using the fleg switch. 
The ZFLAGS command may eleo be used to clear all flags. With the 

exception of the START, the RESTART and ZFLAGS commands. no commends 
affect the state of the flags; they remain set or cleared as 
specified by the last flag switch. 

FLAG EFFECT 

HOE Halt on error - control is returned to 
runtime services command mode 

LOE Loop on error 
IER» Inhibit ell error reports 
IBE« Inhibit all error reports except 

first level (first level contains 
error type, number, PC, test and unit) 

IXEs Inhibit extanded error reports (those 
called by PRINTX macro's) 

PRI Direct messeges to line printer 
PNT Print test number es test executes 
BOE “BELL” on error 
UAM Unattended mode (no manuel intervention) 
ISR Inhibit statistical reports 
Idu Inhibit programs dropping of units 
LOT Loop on test 

sError mesceges are described in section 3.1 

See the XXDP+ User's Manual for more details on flags. You may 
specify more than one fleg with the FLAG switch. For example, to 

cause the program to loop on error, inhibit error reports and type a 
“BELL” om error, you may use the following string: 

/FLAGS: LOE: IER: BOE 
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2.4 HARDWARE QUESTIONS 

When a diagnostic is STARTed, the Runtime Services will prompt the 
user for hardware information by typing “CHANGE HW (L) 7?” . When you 
answer this question with a "Y", the Runtime Services will ask for the 
number of units Cin decimal). You will then be asked the following 
questions for each unit. When you enswer this question with en = "N”, 

the Runtime Services will use the answers built into the progrem by 
the SETUP utility (see chapter 6 of the XXDP+ User's Manual). f you 
have never run the SETUP utility on this program file, the default 
values listed below ( just before the question mark) will be used. 

CSR ADDRESS OF CONTROLLER (0) 172150 ? 

Answer with the CSR address of one controller as addressed by the 
processor with memory man t turned off Ci.e., an even 16-bit 
address in the range of 16 to 177774). 

VECTOR (O) 154 ? 

Answer with the interrupt vector address of the controller. A 
vector address in the range of 4 to 774 may be specified. The 
controller does not have a vector “hard wired” to it, so any 
vector not being used by this program and XXDP+ may be used. 

BR LEVEL (0D) 5 ? 

Anewer with the interrupt priority used by the controller. 
Levels 4 to 7 are accepted. If the controller is a UDASOA, this 
level must match the level “hard wired" in the controller by the 
priority plug. If the controller is a KDA5O-Q@, the answer to 
this question is ignored and level 4 is used because ll Q-bus 
devices interrupt at level 4. 

ORIVE @ (D) 0 ? 

Answer with the drive number of the drive you wish to test. This 
is the number which eppears on the "unit plug” on the front of 
the disk drive. A maximum of four disk drives may be 
tested on one controller at a time (controller configuration 
imit). 

StQ 0012 
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2.5 SOFTWARE QUESTIONS 

After you have answered the hardware questions or after a RESTART or 

CONTINUE command, the Runtime Services will ask for software 
parameters. You will be prompted by “CHANGE SW (L) ?” If you wish to 

change any parameters, answer by typing “Y”. The software questions 

and the default values are described in the next paragraphs. 

ENTER MANUAL INTERVENTION MODE IN TEST 2 (L) N ? 

Test 2 has a manual intervention mode which allows additional 
parameters to be input to alter the normal testing of a disk 
drive. This question should normally be answered "N" when this 
diagnostic is first run. Then, depending on the errors detected, 
it may be desirable to change this answer to "Y" end alter the 
testing to further isolete the problem. If this question is 
answered "Y", and the UAM (unattended mode operation) fleg is 
set, test 2 will print a warning message that the mode cannot be 
entered and will proceed as if enswered "N”. See the description 
of the individual tests in section 5 for more information. 

SEQ 0013 
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2.6 EXTENDED P-TABLE DIALOGUE 

Wren you enewer the hardware questions, you ere building entries in »e 
teble thet describes the devices under test. The simplest way to 
build this teble is to anewer all questions for each uwnit to be 
tested. If you are testing multiple drives on the same controller, 
this becomes tedious since most of the enswere ere repetitious. 

To illustrate e more efficient method, suppose you ere testing se 
UDASOA with 4 diek drives atteched to it. These units ere numbered 0 
through 3. There ie one herdwere peremeter that can very ar units, 
the drive nusber. This drive number may be 0 through 252. Below is a 
simple way to build e table for one UDAS0A with four units. 

@ UNITS (0) 2? 4<CR> 

UNIT 1 
CSR ADORESS (0) 172150 ? <CR> 
VECTOR (0) 154 ? <CR> 
BR LEVEL (0) S ? <CR> 
ORIVE @ (0) 0? <CR> 

UNIT 2 
CSR ADDRESS (0) 172150 ? <CR> 
VECTOR (0) 154 ? <CR> 
BR LEVEL (0) 5 2? <CR> 
ORIVE © (0) 0? 1<CR> 

UNIT 3 
CSR ADDRESS (0) 172150 ? <CR> 
VECTOR (0) 154 2? <CR> 
BR LEVEL (0) 5S ? <CR> 
DRIVE @ (0) 1? 2<CR> 

UNIT 4 
CSR ADORESS (0) 172150 ? <CR> 
VECTOR (O) 154 2? <CR> 
BR LEVEL (0) 5 ? <CR> 
ORIVE @ (0) 2? 3<CR> 

As you cen see from the ebove exemple, the herdwere perameters do not 

vary significantly from unit to unit. The procedure shown is not very 
efficient. Also, notice thet the default value for the drive number 
changes when @ non-defeult response is given. 

The Runtime Services can teke multiple unit specifications however. 
Let's build the same table using the multiple epecification feature. 

Exemple 1: 

@ UNITS (0) ? 4<CR> 

UNIT 1 

SEQ 0014 
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CSR ADDRESS (0) 172150 ? <CRr> 
VECTOR (0) 154 2? <CR> 
BR LEVEL (0) 5 ? <CR> 

Page 14 

ORIVE @ (0) 0 ? 0-3<CR> 

Example 2: 

@ UNITS (0) 2? 4<CR> 

UNIT 1 
CSR ADDRESS (0) 172150 2? <CR> 
VECTOR (0) 154 2 <CR> 
BR LEVEL (0) 5 ? <CR> 
ORIVE @ (0) 0? 0,1.2.,3<CR> 

As you can see in the above dialogue, the supervisor will build es 
many entries es it can with the information given in any one pass 
through the questions. In each exemple, four entries are built since 
four drive numbers were specified. The supervisor aseumes that the 
CSR eddress is 172150, the vector is 154, and the BR level is 5 for 

each entry since teey were epecified only once. In the first example, 

the "-" construct tells the supervisor to increment the deta from = the 
first mumber to the second. In this case, drive numbers 9, 1. 2. and 
3 were specified. 

SEQ 0015 
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2.7 QUICK START-UP PROCEDURE 

To start-up this progrem: 

1. Boot XxDP- 

2. Enter the dete. 

3. On certain systems you will be asked if the system has ea Unibus. 
If this question is asked, answer it either “Y”" or “N”. 

Type “R ZUDHAO* 

. Type “START” 

Answer the “CHANGE HW" question with “Y” 

Anewer ell the hardware questions 

. Answer the “CHANGE SW” question with “N” 

When you follow thie procedure you will be using only the defaults for 
flags and software peremeters. These defaults are described in 
sections 2.3 and 2.5. 

o
n
 

OO
 

WY
 

&
 

Semple of terminal dislogque to test two disks on one UDASOA or 
KDASO-Q: 

DR>STA/FLA:PNT/PAS:1 

CHANGE HW (CL) 7 Y 

@ WITS (0) ? 2 

WIT 0 
CSR ADORESS OF CONTROLLER (0) 172150 ? 
VECTOR (0) 154 ? 
BR LEVEL (0) 5? 
ORIVE © (0) 0? 0,1 

CHANGE SW(L) ? Y 

ENTER MANUAL INTERVENTION MODE IN TEST 2 (L) N ? 

TST: OO1 
TESTING INTERRUPT ABILITY OF CONTROLLER AT AOR 172150 VEC 154...COMPLETED 

TST: 002 
TST: 003 

OR> 

SEQ 0016 
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SEQ 0017 

3.0 ERROR INFORMATION 

3.1 TYPES OF ERROR MESSAGES 

There are three levels of error messages that may be issued by e 

diagnostic: general, basic and extended. General error messages are 
always printed unless the “IER” flag is set (section 2.5). The 
general error message is of the form: 

dieg severity errnum ON UNIT unit TST tet SUB sub PC: hostpc 
error message 

where: 
diag = diagnostic name 
severity © error type (SYS FTL ERR, DEV FTL ERR, HRD ERR or SFT ERR) 
errnum = error number 
unit = Arbitrery rumber sssigned by the supervisor to each P-table 
tst = test where error occurred 
sub = subtst where error occurred 
hostpe = addrees of error meesage call in the host progres 

System fetel errors (SYS FTL ERR) ere veed to report errors that are 
fetel to the entire diagnostic program. The diagnostic stops and the 
supervisor proapt is printed. 

Device fatel errors (OVC FTL ERR) are veed to report errors that are 
fatel to the device (mey be either e UDASOA or KDASO-O or disk drive). 
Testing stops on that device for the remainder of the current test. 

Hard errors (HRD ERR) reports most of the errors detected. Testing 
will normally continue efter the printing of the error. 

Soft errors (SFT FRR) ere not veed by this diegnostic program. 

Besic error messeges ere mes. that contain some additional 

informetion about the error. hese are slways printed unless the 
“IFR“ or “IBE” flegs ere set (sectinn 2.3). These messages are 
printed efter the essociated generel message. 

Extended error messages contain supplementary error information such 

es register contents or /oad dete. These are olneys printed 

unless the “IER”, “IBE” or “IXE” flags ere set (section 2.3). These 
messoges ere printed after the essoci ated generel error message and 

any associated basic error messages. 

The generel end besic error messages from thie diagnostic are always 

one line each. The basic message de’ines wha: program detected the 

error, the drive being tested and the time of the error. 
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SEQ 0018 

The POP-11 program thet is loaded into memory when you give the "R 

ZUD~*9" commend to the XxDP+ monitor contains two parts, the host 
leve. code end three programs which ere loaded into the UDASOA or 
KDASO-Q@ for execution. These three progrems are called “di tic 

mechire” or DM programs. The “diagnostic machine” is the facilit in 

the controller which executes a POP-11 like pogrem. The Yerge 

majority of the testing is done by these three "diagnostic machine” 

programs. Once the host level program hes loaded end started the 

“diagnostic machine” program, all it does is respond to requests from 
thet progrem. These requests include such thi as telling the 
“diagnostic machine” whicn disks on that UDASOA or KDASO-@ ere to be 
tested and printing error messages. 

The basic message (the second line of every error message) will be one 
of the following: 

HOST PROGRAM CONTROLLER AT csr RUNTIME hh:em:es 

The host program (PDP-11) detected the error. CONTROLLER AT cer 
identifies the eddress of the UDASOA or KDASO-0 being tested. It may be 
omitted if the error is not epecific to one controller. 

BUS ADORESSING OM PC: dmpc CONTROLLER AT cer RUNTIME hh:om:es 

The “dicgnostic machine” program loaded in test 1 detected the 
error. DM PC: dmpc identifies the address in the "“diegnostic 
machine” program where the error meesage is -eported. 

DISK RESIDENT Of PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hh:mm:ss 

The “diagnostic machine” program loaded in test 2 detected the 
error. DM PC: dmpc identifies the eddrese in the “diagnostic 
machine” program where the error messege is reported. DRIVE plug 
identifies tre drive number. 

OISK FUNCTIONAL OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hh:mm:ss 

The “diagnostic machine” program loaded in test 3 detected the 
error. 

Semple error sussege: 

CZUDH OVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC: 021062 - general message 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME 0:00:12 - basic message 
CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE \ 

SA REGISTER CONTAINS 104041 )- extended 
REPLACE CONTROLLER PROCESSOR MODULE / message 
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Some informet ional nessores are also printed by this program. They 

are usuelly one or two lines in length. They are printed es extended 

messages end ere printed unless the "IER", “IBE” or "IXE” flags are 

set. These messeges are for informational purposes only end their 
contents are self explanitory. 

3.2 SPECIFIC ERROR MESSAGES 

Following is @ list of the error messeges that may be printed by the 
diagnostic program. In the list, some of the numbers that may very 
with execution or program version ere shown es lower case words. 
These include program counters end runtime. Other numbers, such es 
unit number. drive number, UDASOA or KDASO-Q address and deta in 

registers are filled with semple numbers. Additional information 
about the error may follow the error message. 

3.2.1 HOST PROGRAM ERROR MESSAGES (00001 To 00999) - 

3.2.1.1 00001 - CONTROLLER HAS MORE THAN ONE VECTOR OR BR LEVEL - 

CZUDH SYS FTL ERR 00001 ON UNIT 00 TST tst SUB sub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hn:an:s8 
INVALID ANSWERS GYVEN TO THE HARDWARE QUESTIONS 
CONTROLLER HAS MORE THAN ONE VECTOR OR BR LEVEL 

When the hardware questions were enewered, two units were selected 

with the same CSR eddress but with e different vector or BR level. A 

single UDASOA or KDASO-Q@ can have only one vector orBR level. The 

progres is eborted and returns to the supervisor prompt so that you 
cen change the hardwere questions. 

3.2.1.2 00002 - TWO UNITS SELECT SAME DRIVE - 

CZUDH SYS FTL ERR 00002 ON UNIT 00 TST test SUB eub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss 
INVALIO ANSWERS GIVEN TO THE HARDWARE QUESTIONS 
TWO UNITS SELECT THE SAME ORIVE 

The Ferdware questions for two units were exactly the same. The 
progrem is eborted and returns to the Runtime Services prompt so that 

you can change the hardware questions. 

SEQ 0019 
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SEQ 0020 

3.2.1.3 00003 MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER - 

CZUOH SYS FTL ERR 00003 ON UNIT 00 TST tet SUB sub PC: hostpe 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss 
INVALID ANSWERS GIVEN TO THE HAROWARE QUES” IONS 
MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER 

Up to four physical disk drives can be atteched to a UDASOA or KDASO-Q 
et one time. The program is eborted and returns to the supervisor 

prompt so that you can change the hardwere questions. 

3.2.1.4 00004 NOT ENOUGH MEMORY TO TEST THE UNITS SELECTED - 

CZUOH SYS FTL ERR 00004 ON UNIT 00 TST tet SUB sub PC: hostpe 
HOST PROGRAM RUNTIME hh:ma:ss 
NOT ENOUGH MEMORY TO TEST THE UNITS SELECTED 
RESTART PROGRAM AND TEST FEWER UNITS AT A TIME 

This program does not limit the number of units that can be tested by 
specifying e maximum number. Whet limits the number is the amount of 
memory used to store data on each unit. You heave exceeded the number 

of unites thet ere testable at one time. Start program over and select 
ewer units. 

3.2.1.5 00006 - TABLE CONSISTANCY ERROR - 

CZUDH SYS FTL ERR 00006 ON UNIT 00 TST tet SUB eub PC: hostpc 
HOST PROGRAM RUNTIME hh:am:ss 
TABLE CONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM 

When the host program is started, controller tables ere set according 

to the P-tables. Error 00006 will occur if the tables were corrupted 
after restarting the diag- nostic. Loed end stert your program again. 

3.2.1.6 ©0008 TWO CONTROLLERS USE THE SAME VECTOR - 

CZUDH SYS FTL ERR 00008 ON UNIT 00 TST tet SUB a PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME Wh:em: us 
INVALID ANSWERS GIVEN TO THE HARDWARE. QUESTIONS 
TWO CONTROLLERS USE THE SAME VECTOR 

The hardware questions for two units specified different controller 

CSR addresses but identical vector addresses. The program is aborted 

and returns to the supervisor prompt so that you can change the 

hardware questions. 
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SEQ 002: 

3.2.1.7 00014 - CONTROLLER IS NOT SUPPORTED BY DIAGNOSTIC PROGRAM - 

CZUOH OVC FTL ERR 00014 ON UNIT 00 TST tet SUB sub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mn:se 
CONTROLLER IS NOT SUPPORTED BY THIS DIAGNOSTIC PROGRAM. 
THIS PROGRAM REQUIRES A UDASOA (MODEL 6, MICROCODE VERSION AT LEAST 3), 
OR A KDASO-@ (MODEL 13, MICROCODE VERSION AT LEAST 0) 

CONTROLLER REPORTED MODEL CODE xx AND MICROCODE VERSION xx 

This diagnostic program will only test UDASOA (modules M7485-6) or 
KDA50-Q (modules 7164-5) controllers. UDASO (modules 7161-2) 
controllers will not be tested by this diagnostic controller and 
should be repleced. If the program detects thet the cortroller being 
tested is not a UDASOA or a KDASO-Q@, it will not be tested. If the 
microcode version of the controller is not et the current revision 
level, the test will proceed, but accurate results are not guerenteed. 

3.2.1.8 00021 - FATAL ERROR REPORTED BY CONTROLLER - 

CZUDH OVC FTL ERR 00021 ON UNIT 00 TST tst SUB sub PC: hostpe 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss 
FATAL ERROR REPORTED BY CONTROLLEX 
SA REGISTER CONTAINS 105154 
REPLACE CONTROLLER SOI MODULE 

The controller resident diagnostic detected a failure. The error is 
diepleyed in the SA register. Here ere the possible error values and 
their meaning: 

104000 - Fetel sequencer error 
104040 - D PROC ALU test error 
104041 - D PROC ROM perity test error / Timeout test error 

105102 - 0 PROC no boerd 2 error / 0 PROC control reg test error / 
D PROC RAM perity error 

105105 - 0 PROC RAM buffer error 
105152 - 0 PROC SOI error 
105153 - 0 PROC write mode, wrep SERDES 16 error 

105154 - 0 PROC read mode, SERDES 16, 10 RSGEN and ECC error 

106040 - U PROC ALU error / DFAIL test error / Unexpected trap 

106041 - U PROC control reg test error 
106042 - U PROC parity error set erroneously / CROM parity error 

106047 - U PROC Constent ROM error with D proc running SDI test 

106055 - Unexpected trap - ebnormel termination of diagnostics 

106071 - U PROC ROM error 
106072 - U PROC ROM parity test error 
106200 - STEP 1 dete error (MSB wasn’t set) 
107103 - U PROC RAM parity error 
107107 - U PROC RAM buffer error 
107115 - Board 62 test count was wrong 
112300 - STEP 2 INIT error 
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122240 - OMA test error 
122300 - STEP 3 INIT error 
142300 - STEP 4 INIT error 

Replace either the processor module or the SDI interface module as 
specified in the error message. 
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3.2.1.9 00022 - STEP BIT OID NOT SET IN SA REGISTER OURING 
INITIALIZATION - 

CZUOH DVC FTL ERR 00022 ON UNIT OO TST tst SUB sub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss 
STEP BIT DIO NOT SET IN SA REGISTER DURING INITIALIZATION 
STEP BIT EXPECTED 004000 
SA REGISTER CONTAINS 000000 
REPLACE CONTROLLER PROCESSOR MODULE 

Tne controller did not respond es expected duri the initialization 

sequence which communicates using data in the SA register. A normal 

response from the controller contains either a STEP bit or an ERROR 

bit defined as follows: 

Bit 15 (100000) Error bit 
Bit 14 (040000) Step 4 bit 
Bit 13 (020000) Step 3 bit 
Bit 12 (010000) Step 2 bit 
Bit 11 (004000) Step 1 bit 

The expected step bit nor the error bit set within the expected time. 

3.2.1.10 one CONTROLLER DID NOT CLEAR RING STRUCTURE IN HOST 

CZUDH OVC FTL ERR 00023 ON UNIT 00 TST tst SUB sub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh: ma:ss 
CONTROLLER DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATION 
6 WORDS WERE TO BE CLEARED STARTING AT ADDRESS 040644 
THE FOLLOWING WORDS NCT CLEARED: 

ADDRESS CONTENTS 
040644 000010 
040650 000010 
040652 000010 

REPLACE CONTROLLER PROCESSOR MODULE 

The controller is to clear the ring structure (a communications area 

used by the controller to talk to the host) in host memory before Step 
4 of initialization. If the controller diagnostics did not clear 

memory end did not Flag an error, then error message 00023 is 

diepleyed. The contents of each word in memory is set to 177777 

before the test. Feilure of the controller to clear each word 
indicates a fault in the address interface to the bue. 

SEQ 0023 
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3.2.1.11 00024 - SA REGISTER DID NOT GO 70 ZERO AFTER STEP 3 - 

CZUOH OVC FTL ERR 00024 ON UNIT 00 TST test SUB sub PC: hostpe 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:s8 
SA REGISTER DID NOT GO TO ZERO AFTER STEP 3 WRITS OF INITIALIZATION 
PURGE/POLE DIAGNOSTICS WERE REQUESTED 
SA REGISTER CONTENTS 004400 

For better testing, the host can test the PURGE and POLE mechanism of 

the controller. To do a0 the host sets bitl5 of the step 3 date and 
sends the cata to the controller. Ine controller must go to zero and 
weit for the pu and pole. If the controller never goes to zero, 
then error messege 24 is displayed. The controller may have a bad 
processor module or the bus maybe broken. 

3.2.1.12 00025 - INCORRECT DATA RETURNED IN SA REGISTER - 

CZUDH DVC FTL ERR 00025 ON UNIT 00 TST tet SUB sub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss 
INCORRECT OATA RETURNED IN SA REGISTER OURING INITIALIZATION 
SA EXPECTED 004400 
SA REGISTER CONTAINS 004000 
REPLACE CONTROLLER PROCESSOR MODULE 

For each step of initielization, specific date is expected to be 

displayed in the SA register. If the contents of the SA register does 

not match the expected dete, then error message 00025 is displayed. 
Replace controller processor module. 

3.2.1.13 gegee - DATA COMPARISON ERROR OURING DIAGNOSTIC PORT LOOP 

CZUOH OVC FTL ERR 00026 ON UNIT 00 TST tet SUB sub PC: hostpec 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss 
DATA COMPARISON ERROR DURING DIAGNOSTIC PORT LOOP TEST 
DATA SENT TO SA REGISTER 000001 
RECEIVED FROM SA REGISTER 000000 
REPLACE CONTROLLER PROCESSOR MODULE 

The controller can be put into a mode where the SA register acts as a 
wrap port. While the controller is in this mode, eny date being sent 

to the SA register will be displayed in the SA register within a small 
period of time. If the dete in the SA register does not match the 

date thet wes sent to the SA register, then error message 00026 is 
displayed. Replace controller processor module. 

SEQ 0024 
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SEQ 0025 

3.2.1.14 00027 - SA REGISTER DID NOT CHANGE AFTER WRITING TO IT - 

CZUOH OVC FTL ERR 00027 ON UNIT OO TST tet SUB eum PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME nh: am: ee 
SA REGISTER DIO NOT CHANGE AFTER WRITING TO IT 
IN PORT LOOP DIAGNOSTIC 
SA REGISTER CONTAINS 004400 
REPLACE CONTROLLER PROCESSOR MODULE 

The controller cen be put into a mode where the SA register acts es s 
wrap port. While the controller is in this mode. any deta being sent 
to the SA register will be displayed in the SA register within oe sma’l 
period of time. If, after the host program sende date to it while :< 
was in diagnostic wrap mode, the controller does not change the 
contents of the SA register, error message 00027 is displayed. 
Replace controller processor module. 

3.2.1.15 000628 - CONTROLLER OID NOT INTERRUPT THE HOST - 

CZUDH OVC FTL ERR 00028 ON UNIT 00 TST 001 SUB 005 PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss 
CONTROLLER DIO NOT INTERRUPT THE HOST 
REPLACE CONTROLLER PROCESSOR MODULE 

The host program timed out while waitirg for an interrupt that had to 
occur. The controller was told to use interrupts during the 
initialization process. The host program then waited for the 

interrupt but it did not occur. Replace the controller processor 

module. 



Ne 

C£ZUDHAO UDASOA/KDASO-Q@ BASIC SU MACRO ¥05.01b Sunday 07-Oct-64 10:58 Page 26 

USER DOCUMENTATION 

UOASOA/KDASO-@ Basic Subsystem Diag. User Guide Page 25 

SEQ 0026 

3.2.1.16 00029 - CONTROLLER INTERRUPTED AT A DIFFERENT BR LEVEL THAN 
EXPECTED - 

CZUOH OVC FTL ERR 00029 ON UNIT 00 TST 001 SUB 005 PC: hostpe 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss 
CONTROLLER INTERRUPTED AT OIFFERENT BR LEVEL THAN EXPECTED 
INTERRUPT WAS AT BR LEVEL 5 

The controller interrupted et e different BR level than expected. If 

the controller under test is a UDASOA, be sure the priority plug on 
the controller and the BR level epecified during the hardwere 
questions match. If these are the same, this error indicates a 

problem with the controller processor module. If the controller is a 
KDASO-Q@, the BR level will always be 4 and this error will indictate a 
problem with the controller processor module. 

3.2.1.17 00030 - FATAL ERROR REPORTED BY CONTROLLER - 

CZUDH DVC FTL ERR 00030 ON UNIT 00 TST tst SUB sub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:mm:ss 
FATAL ERROR REPORTED BY CONTROLLER 
SA REGISTER CONTAINS 100004 

A message from the controller firmware reports an unexpected failure. 
An error code is presented in the SA register. Here is a list of the 
codes and their meanings: 

004400 - Controller has been inited by either a bus 
init or by writing into the IP register. 

100001 - Bus envelope/packet read error (parity or 

timeout) 
100002 - Bue envelope/packet write error (perity or 

timeout) 
100003 - Contrcller ROM and RAM parity error 
100004 - Controller RAM parity error 
100005 - Controller ROM parity error 
100006 - Bus ring reed error 
100007 - Bus ring write error 
100010 - Bus interrupt mester failure 
100011 - Host access timeout error 
100012 - Host exceeded credit limit 
100013 - Controller SOI herdware fatal error 
100014 - OM XFC fatal error 
100015 - Hardware timeout of instruction loop 
100016 - Invalid virtual circuit identifier 
100017 - Interrupt write error on bus 
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3.2.1.18 00031 - NO INTERRUPT RECEIVED FROM OM PROGRAM FOR 3 MINUTES 

CZUDH OVC FTL ERR 00031 ON UNIT 00 TST tet SUB sub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME bh: mm:98 
NO INTERRUPT RECEIVED FROM OM PROGRAM FOR 3 MINUTES 
ASSUME PROGRAM IS HUNG 

All DM programs are required to communicate with the host program: so 
es to nssure the host progrem that the DM program is not hung up or in 

an endless loop. If the program has not done so, the host program 
aseumes the 0M is hung and this message appears. 

3.2.1.19 00032 - UNKNOWN REQUEST RECEIVED FROM DM PROGRAM - 

CZUDM OVC FTL ERR 00032 ON UNIT 00 TST tet SUB sub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:em:s6 
MESSAGE BUFFER RECEIVED FROM OM PROGRAM WITH UNKNOWN REQUEST NUMBER 
MESSAGE BUFFER CONTAINS: 

000001 000002 000003 000004 000005 000006 000007 
000006 000009 000010 000011 000012 000013 000014 
000015 000016 000017 000018 000019 000020 000021 
000022 000023 000024 000025 000026 000027 000028 
000029 000030 000031 000032 000033 000034 000035 

The OM program and the host progrem communicate with each other using 

packets. Eech pecket must heave s request number set up by the 0M 
program end interpreted by the host program. This request number is 

not ea known request number. The problem may be the bus or either one 
of the controller aodules or e corrupted OM program. Word 1 contains 
the OM request number, and word 2 typically contains the drive number. 
Tne rest of the buffer contains informetion epecific to oe OM request. 

The ipusuers in the exemple show the order in which words ere 
diseleyed. 

SEQ 0027 
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3.2.1.20 00033 - RESruUccc PACKET FROM CONTROLLER OOES NOT CONTAIN 
EXPECTcD DATA - 

CZUOH OVC FIL ERR 00033 ON UNIT 00 TST tet SUB sub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh: am: es 
RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTEC DAT-. 
EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED CORRECTLY 

COMMAND PACKET SENT RESPONSE PACKET RECEIVED 
000000 000020 000000 000020 
000000 000000 000000 000000 
000000 000002 000000 000202 
000000 014336 000000 014336 
000000 034674 000000 034674 
000000 000000 000000 000000 
000000 000000 000000 000000 
000000 C51232 000000 051232 
000000 000000 000000 000000 
000000 000000 000000 000000 
000000 000000 000000 000000 
000000 000000 000000 000000 

The host program inepected the response pecket which wes given by to 
controller. Tre response pecket may have been in error with one of 
the following points: 

1) Tre end code wee not es expected. 
2) Tre status code showed on error occurred with the lest command. 
3) The command reference numbers (the first word) did not metch. 

If 1 or 3 occurred, there may heve been eo transmission problem between 
the controller end the host progres. If 2 occurred, check the error 
code in the MSCP epecificarion for further information. The peckets 

ere displayed two words per line, low order word end byte to the right 
(corresponding to the MSCP long-word entity). 

3.2.1.21 00035 - OM PROGRAM ASKED FOR DATA ON UNKNOWN DRIVE - 

CZUOH OVC FTL ERR ©0035 ON UNIT 00 TST test SUB eub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:am:es 
OM PROGRAM ASKED FOR DATA ON UNKNOWN DRIVE 
MESSAGE BUFFER CONTAINS: 
000001 000002 000003 000004 000005 000006 000007 
000008 000009 000010 000011 000012 000013 000014 
000015 000016 000017 000018 000019 000020 000021 
000022 000023 000024 000025 000026 000027 000028 
000029 000030 000031 000032 000033 000034 000035 

The currently running OM progrem sent a messege to the controller 

referencing e drive which doesn’t have an entry in the host program's 

drive ete tebles. The messege sent to the host program is also 

included in the error message. This error indicates either a softwere 

SEQ 0028 
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or herdwere error. Re-load the diagnostic program and run TEST 1 = to 

diagnose the failure. 

3.2.1.¢2 00036 - NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS 

C7UDH OVC FTL ERR 00036 UN UNIT 00 TST tet SUB sub PC: hostpe 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:am:ss 
NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS 
WHILE LOADING DM PROGRAM 

After a OM program hes been sent to the controller, the host program 
expects en interrupt within 30 seconds. Tha interrupt is used to 
assure the host program that the 0M program is sene. If no interrupt 
occurred, then error message 00036 is displayed and the DM progrem is 
aseumed to be hung. 

3.2.1.23 00038 - MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS - 

CZUOH OVC FTL ERR 00038 ON UNIT 00 TST tet SUB sub PC: hostpc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:an:es 
MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS 
Ose SELECTION SWITCHES ON CONTROLLER PROCESSOR MODULE 

OR REPLACE COFTROLLER PROCESSOR MODULE 

A non-existant memory error occurred when the host program tried to 
eccecs the controller IP and SA registers while in subtest 2 of test 
1. Tre controller is et another CSR addrese (check the bus selection 
euitches) or the processor module is broken or the bus is broken. 

3.2.1.24 00039 - DATA COMPARE ERROR QURING CONTROLLER MEMORY TEST - 

CZUOH OVC FTL ERR 00039 ON UNIT 00 TST 001 SUB 006 PC: hostoc 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME hh:an:e6 
DATA COMPARE ERROR DURING CONTROLLER MEMORY TEST 

CONTROLLER MEMORY ADORESS xxxxxx 
DATA WRITTEN xxxxxx DATA READ xxuxxxx 

Subtest 6 of the Bus Addressing Test performs e controller memory test 

by writing know dete petterns to the controller memory and then 

reading the dete beck. If the deta read is not the same as the data 
written this error will occur. Thie usually indicates a bad memory 

location in the controller or e controller memory addressing problem. 
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3.2.2 TEST 1 ERROR MESSAGES (010C0 TO 01999) - 

3.2.2.1 1000 - DIAGNOSTIC INTERNAL ERROR DETECTED - 

CZUOH DVC FTL ERR 01000 ON UNIT unit TST 001 SUB 000 PC: hostpe 
BUS ADORESSING DM PC:dmpc CONTROLLER AT caddr ORIVE plug RUNTIME “h:am:es6 
DIAGNOSTIC INTERNAL ERROR DETECTED 
PARAMETERS PASSED TO DIAGNOSTIC FROM HOST ARE INCORRECT 

EITHER AT LEAST ONE WORD IS NOT WRITEABLE OR READABLE OR 
THE HOST WRITEABLE OR READABLE AREA DOES NOT BEGIN OR END 
ON A WORD BOUNDARY 
WRITEABLE AREA: 
START write_stert (HEX) 
END write_end (HEX) 

READABLE AREA: 
START read_start (HEX) 
END read_end CHEX) 

write_stert: 
Starting address of the writeable area in hex. 

write _end: 
Ending eddress of the writeable erea in hex. 

reed_staert: 
Starting eddress of the reedebl: erea in hex. 

read_end: 
Ending addrese of the reedeble erea in hex. 

Before starting the test. BAT checks the parameters pessed to it from 

the host to make sure thet all the pereesters are valid. If a problem 
is found with a perameter (odd address, no readeble or writeable area) 
the above error is printed. 

This usually indicetes e host processor or host memory with major 
problems. un the processor and mesory diagnostics before continuing. 

NOTE: BAT requires AT LEAST one word of writeable end one word of 
readuble memory. To specify one word, the starting and ending 
addresses would be the same. 

3.2.2.2 1001 - NON-EXISTENT MEMORY ERROR DURING ONE-WORD READ - 

CZUOH OVC FTL ERR 01091 ON UNIT unit TST 001 SUB 000 PC: hostpc 
BUS ADDRESSING OM PC:dmpc CONTROLLER AT cacdr DRIVE pl RUNTIME hh:mm:ss 
NON-EXISTENT MEMORY ERROR DURING ONE “WORD READ FROM Host MORY 

SEQ 0030 
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ADORESS octal _address hex_eddress 

octal _address, hex_eddress: 
The 32 bit octal and hex eddress, respectively, of the locetion 
ef the non-existent memory. 

During the reading of the address that contain their om addresses 
(the cooperating host portion of the test), BAT got a NXM error. NXMs 

ere ec<pected in the readable earue, but not in the writeable area. 
Wren a NXM is detected during the reading of the addresses, the ebove 

error is printed. 

This usually indicates the controller hes e high addressing line that 
is stuck at one. A less likely possibility is that the host pracessor 
or host memory have major problems. Run the processor end memory 
diagnostics before continuing. 

3.2.2.3 1002 - PARITY ERROR DURING ONE-WORD READ - 

CZUDM OVC FTL ERR 01002 ON UNIT unit TST 001 SUB 000 PC: hostpc 
BUS ADDRESSING OM PC:dmpc CONTROLLER AT caddr ORIVE plug RUNTIME hh:mm:ss 
PARITY ERROR DURING ONE-WORD READ FROM HOST MEMORY 

OCTAL HEX 
ADORESS octal _eddress hex _eddress 

octel _eddress, hex_eddress: 
The 32 bit octel and ex eddress, reepectively, of the location 
of the parity error. 

If ea perity error is detected during the reading of «a address 
containing its own eddress (the cooperating hoet portion of the test) 
OR the unique addressing test, the above error error is printed. 

This cen be ceuseed by bed e bed tranemitter on the host memory, a bad 
receiver on the controller, stuck-st-one-or-zero deta lines in the 
controller or e bed beckplene. Run the processor end memory 
diagnostics before continuing. 

3.2.2.4 1003 - UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING 
ONE-WORD READ - 

CZUOH OVC FIL ERR 01003 ON UNIT unit TST 001 SUB 00C PC: hostpc 

BUS ADORESSING OM PC:dmpc CONTROLLER AY caddr DRIVE plug RUNTIME hh:mm:ss 

OIAGNOSTIC INTERNAL ERROR DETECTED 
UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING ONE-WORD READ 
FROM HOST MEMORY 
ERROR CODE RETURNED FROM CONTROLLER: code (DECIMAL) 

OCTAL HEX 
ADDRESS octel address hex _eddress 
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code: 
The error code returned in DM R1 that BAT does not recognize. 

octel _eddress, hex_address: 
Tne 32 bit octel end hex eddress, respectively, of the location 
which ceused the unknown error 

After every one-word read, BAT checks the contents of DM R1. The only 

errors that ere possible are NXM end parity. If BAT sees any other 

error code in "1 R1, the above error is printed. 

This is usuelly caused by running old diegnostics on a new and 
improved controller. Another possibility is thet the controller has 

major problems. Except for a very pethologicel protiem, this is 
unlikely, since with major problems the diagnostic wouldn't run 
properly. 

3.2.2.5 1004 - NON-EXISTENT MEMORY ERROR DURING OME-WORD WRITE - 

CZUDH OVS FTL ERR 01004 ON UNIT unit TST 001 SUB 000 PC: hostpe 
BUS ADORESSING OM PC:dmpc CONTROLLER AT caddr ORIVE plug RUNTIME hh:mm:ss 
NON-EXISTENT MEMORY ERROR DURING ONE -WORD WRITE TO. host MEMORY 

ADORESS octal _eddrese hex_address 

octel _eddress, hex_eddress: 
The 32 bit octel and hex eddress, respectively, of the location 
of the non-existent memory. 

If, when writing during the unique eddressing test, « NXM is detected 
within the writeable srea, the ebove error is printed. 

This usually indicetes the controller hes e high addressing line that 
is stuck eat one. A lese likely possibility is that the host processor 

or hoet memory have major problems. Run the processor and memory 

Giegnostics before continuing. 

3.2.2.6 1005 - UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING 
ONE-WORD WRITE - 

CZUOH OVC FTL ERR 01005 ON UNIT unit TST 001 SUB 000 PC: hostpc 
BUS ADORESSING DM PC:dmpc CONTROLLER AT caddr ORIVE plug RUNTIME hh:mm:ss 
OIAGNOSTIC INTERNAL ERROR DETECTED 
UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING CNE-WORD WRITE 
TC HOST MEMORY 
ERROR CODE RETURNED FROM CONTROLLER: code (DECIMAL) 

OCTAL HEX 
ADORESS octal _eddress hex _aeddress 

SEQ 0032 
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code: 
The error code returned in OM R1 that BAT does not recognize. 

octel_eddress, hex _eddress: 
Tre 32 bit octal and hex eddress, respectively, of the location 
which caveed the unknown error 

After every one-word write, BAT checks the contents of DM R1. The 

only error possible is a NXM. If BAT sees @ error code other than a 
NXM in OM R1, the ebove error is printed. 

This is usuelly ceused by running old diegnostics on ea new and 
improved controller. Another possibility ie thet the controller hes 
major problems. Except for ea very pathological problem, this is 
un ikely, since with major problems the diagnostic wouldn't run 
properiy. 

3.2.2.7 1006 - HOST MEMORY ADORESSING ERROR. TWO ADDRESSES ACCESS 
THE SAME LOCATION - 

CZUDH OVC FTL ERR 01006 ON UNIT unit TST 001 SUB 000 PC: hostpc 
BUS ADORESSING OM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss 
HOST MEMORY ADORESSING ERROR. TWO ADORESSES ACCESS THE SAME LOCATION 

OCTAL HEX 
KNOWN GOOO ADDRESS octel _good hex _good 
TEST ADORESS octel _test hex_test 
ADORESS BIT IN ERROR octel_xor hex_xor 

octal _good, hex_good: 
Tre 32 Sit octel and hex eddress, respectively, of the location 
which is ‘bese’ of the test. 

octal test, hex_test: 
Tre 32 bit octel end hex eddress, respectively, of the address 
thet was under test. 

octal_xor, hex_xor: 
Tne 32 bit octel and hex velues, respectively, showing the 
addressing bit that is stuck-at-one or stuck-set-zero. 

If, during the unique eddressing test, the same location is found to 
respond to two different eddresses, the above error is printed. 

This indicates thet the addressing Dit shown on the ‘ADORESS BIT IN 
ERROR’ line is either etuck-at-zero or etuck -at-one. 

SEG 0033 
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3.2.2.8 1OOT RIN’. MEMORY ADDRESSING ERROR. LOCATION READ SHOULD 

CZUOH OVC FTL ERP 01007 ON UNIT unit TST 001 SUB 000 PC: hostpe 
BUS ADDRESSING DM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:en:es8 

HOST MEHORY ANORESSING ERROR. LOCATION READ SHOULD CONTAIN 
THE LOW 16 BITS OF ITS ADDRESS 

OCTAL HEX 
ADDRESS octel _eddress hex_eddress 
DATA READ octal _dete hex_date 
DATA EXPECTED octal _expected hex_expected 

octel]_eddrese, hex_eddress: 
The 32 bit octel and hex address, respectively, of the location 
which has been read. 

octal _date, hex_date: 
The 16 bit octal and hex contents, respectively, of the eddress 
above. 

octal _expected, hex_expected: 
The 16 bit octal and hex values, respectively, which was expected 
to be found in the eddress above. 

If, while reading the eddresses that contain their own edd-esses, BAT 

detects thet an address DOES NOT contain the low 16 bits of it’s ow 
address, the ebove error is printed. 

This usually indicates an addreesi bit that is stuck-at-one or 

stuck -et-zero. Look for error 1 leter on in the error reports. 
This should give a better indication of the problem. A lees likely 
possibility is thet the host processor or host memory have major 

problems. Run the processor end memory diagnostics before continuing. 

3.2.2.9 1008 - NON-EXISTENT MEMORY ERROR DURING LARGE-BUFFER WRITE - 

CZUOH OVC FTL ERR 01008 ON UNIT unit TST 001 SUB 000 PC: hostpc 
BUS ADDRESSING OM PC:dmpc CONTROLLER AT caddr DRIVE pl RUNTIME Wh:mm: 35 
NON-EXISTENT MEMORY ERROR DURING LARGE-BUFFER WRITE TO HOST MEMORY 

OCTAL HEX 
BUFSER STARTING ADORESS -cteal_eddress hex_address 
BUFFER SIZE IN BYTES octel_size hex_size 

octsl_eddress, hex_aeddress: 
The 32 bit octal and hex address, respectively, of the start of 

the lerge buffer write. 

octal size, hex_size: 
The 16 bit octel and hex size, respectively, of the transfer. 

If BAT detects # NXM during a lerge buffer write, the above error is 

3EQ 0034 
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printed (the entire writeable area should writeable end addressable) 

This usually indicates the controller has a high addressing line that 
is stuck at one. Another possibility is that the controller hes some 
kind of stress or heat related problem. A less likely possibility is 

that the host processor or host memory have major problems. Run the 
processor and memory diagnostics before continuing. 

3.2.2.10 1009 - UNKNOWN ERROR CODE RETURNED FROM CONTROLLER OURING 
LARGE-BUFFER WRITE - 

CZU0H OVC FTL ERR 01009 ON UNIT unit TST 001 SUB 000 PC: hostpc 
BUS ADDRESSING OM PC:dmpc CONTROLLER AT ceddr ORIVE plug RUNTIME hh:am:ss 
DIAGNOSTIC INTERNAL ERROR DETECTED 
UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING LARGE-BUFFER WRITE 
ERROR CODE RETURNED FROM CONTROLLER: code (DECIMAL) 

OCTAL HEX 
BUFFER STARTING ADDRESS octel_eddrese hex_eddress 
BUFFER SIZE IN BYTES octal _size hex_size 

code: 
The error code returned in DM Ri that BAT does not recognize. 

octal _eddress, hex_eddress: 
The 32 bit octal end hex eddress, respectively. of che stert of 
the large buffer write. 

octel_size, hex_size: 
The 16 bit octel and hex size, respectively. of the trensfer. 

After every lerge buffer write, BAT checks the contents of DM R1. The 
only error possible is # NXM. If BAT sees @ error code other than e 
NXM Cor e success) in 0M RJ, the above error is printed. 

This is usually caused by running old diagnostics on e@ new and 
improved co. troller. Another posibility is thet the controller has 

some kind of stress or heat releted problen. A less likely 

possibility is that the controller has major problems. Except for a 
very pethologicel problem, this is unlikely, since with major problems 
the diagnostic wouldn't run properly. 

3.2.2.11 1010 - NON-EXISTENT MEMORY ERROR DURING LARGE-BUFFER READ - 

CZUOH OVC FTL ERR 01010 ON UNIT unit TST 001 SUB 000 PC: hostpc 
BUS ADORESSING OM PC:dmpc CONTROLLER AT caddr ORIVE pl RUNTIME RAh:mm:ss 

NON-EXISTENT MEMORY ERROR DURING LARGE -EUFFER READ FROM HOST MEMORY 

BUFFER STARTING ADDRESS octeal_eddrees hex_address 

BUFFER SIZE IN BYTES octal size hex_size 

SEQ 0035 
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octel_eddress, hex_eddress: 
The 32 bit ocrsal and hex address, respectively, of the stert of 
the large buffer read. 

octel_size, hex_size: 
Tre 16 bit octal and hex size, respectively, of the transfer. 

If BAT detects a NXM during a lerge buffer read, the above error is 
printed (the entire writeable area should readable) 

This usually indicetes the controller hes a high eddressi line that 
is stuck at one. Another posibility is that the controller has some 

kind of stress or heat related problem. A less likely possibility is 
that the host processor or host memory have major problems. Run the 
processor and memory diagnostics before continuing. 

3.2.2.12 1011 - PARITY ERROR DURING LARGE-BUFFER READ - 

CZUOH OVC FTL ERR 01011 ON UNIT unit TST 001 SUB 000 PC: hostpc 
BUS ADDRESSING OM PC:dmpc CONTROLLER AT ceddr DRIVE plug RUNTIME hh:mm:ss 
PARITY ERROR DURING LARGE-BUFFER READ FROM HOST MEMORY 

OCTAL HEX 
BUFFER STARTING ADORESS octel_eJdress hex_eddress 
BUFFER SIZE IN BYTES octel_size hex_size 

octel_eddress, hex_seddress: 
The 32 bit octel ard hex eddress, respectively, of the start of 
the large buffer read. 

octal_size, hex_size: 
The 16 bit octel and hex size. respectively. of the transfer. 

While doi e large buffer read, BAT detected a parity error in the 
dete reed from the host. 

This can be ceveed by bed a bed transmitter on the host memory, a bad 
receiver on the controller, stuck-st-one-or-zero date lines in the 

controller or e bad backplane. Another posibility is that the 

controller hes some kind of stress or heat related problem. Run the 
processor end memory diagnostics before continuing. 

3.2.2.13 1012 - UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING 
LARGE -SUFFER READ - 

CZUOH DVC FTL ERR 901012 ON UNIT unit TST 001 SUB 000 PC: hostpec 
BUS ADORESSING 0M PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss 
DIAGNOSTIC INTERNAL ERROR DETECTED 
UNKNOWN ERROR CODE RETURNED FROM CONTROLLER DURING LARGE -BUFFER READ 
FROM HOST HEMORY 

SEQ 0036 
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ERROR CODE RETURNED FROM CONTRCLLER: code (DECIMAL ) 
OCTAL HEX 

BUFFER STARTING ADDRESS octal _address hex_address 

BUFFER SIZE IN BYTES octal_size hex_size 

code: 
The error code returned in OM R1 that BAT does not recognize. 

octel_eddress, hex_eddress: 
The 32 bit octel and hex eddress, respectively. of the start of 
the large buffer read. 

octel_size, hex_size: 
The 16 bit octal and hex size, respectively, of the transfer. 

After every large buffer read, BAT checks the contents of DM R1. The 
only errors possible ere a NXM and perity error. If BAT sees a error 
code other than e NXM, perity error (Cor e success) in DM R1, the above 
error is printed. 

This is usually ceused by running old diagnostics on @ new and 
improved controller. Another posibility is that the controller has 
some kind of stress or heat related problem. A less likely 
possibility is thet the controller hes major problems. Except for a 
very pathological problem, this is unlikely, since with major problems 
the diagnostic wouldn't run properly. 

3.2.2.14 i018 - DATA COMPARE FAILED AFTER LARGE-BUFFER WRITE THEN 

CZUDH OVC FTL ERR 01013 ON UNIT unit TST 001 SUB 000 PC: hostpc 
BUS ADDRESSING DM PC:dmpc CONTROLLER AT caddr DRIVE plug RUNTIME hh:mm:ss 
DATA COMPARE FAILED AFTER LARGE-BUFFER WRITE THEN READ FROM HOST MEMORY 
CURRENT DATA PATTERN: pattern 

OCTAL HEX 
BUFFER STARTING ADDRESS octal_eddress hex_eddress 
BUFFER SIZE IN BYTES octal _size hex_size 
ADORESS OF ERROR octel_error hex_error 

OATA READ octel_dete hex_data 
DATA EXPECTED octal _expected hex_expected 

octal _eddress, hex_eddress: 
The 32 bit octel and hex eddress. respectively, of the start of 

the large buffer read. 

octel_size, hex_size: 
Tre 16 bit octel and nex size. respectively. of the transfer. 

octel_error, hex_error: 
Tne 32 bit octal end hex eddress, respectively, of where the data 
comparison failed. 
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octel deta, hex_deta: 
The 16 bit octal and hex contents. respectively, of the address 

above. 

octel_expected, hex _expected: 
The 16 bit octel end hex values, respectively, which was expected 
to be found in the eddress above. 

After e lerge buffer read, BAT checks the deta read against ea known 

pettern. f any difference is found between the pattern read and the 
known pattern, the ebove error is printed. 

This usually indicates the controller has e deta line that is stuck at 

one or zero. Another pos'bility is thet the controller hes some kind 
of stress or heat related memory problem. A less likely possibility 
is thet the host processer or host memory have major problems. Run 
the processor and memory diagnostics before continuing. 

SEQ 0038 
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3.2.3 TEST 2 ERROR MESSAGES (02000 TO 02999) - 

3.2.3.1 02000 - HOST SPECIFIED UNIT THAT CAN'T BE FOUND - 

CZUOH HRD ERR 02000 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
DISK RESIDENT OM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh:mm:ss 
HOST SPECIFIED UNIT #0 THAT CAN‘T BE FOUND. 
TEST2 RESTARTING 

When test 2 steris executing out of the DM, it doesn’t know if it had 
been sterted to execute drive di tics or restarted to dow line 

loed e diagnostic into the drive. If it had been restarted for the 
letter reason, the host must tell Test 2 which drive was to receive 
the diagnostic. If the drive specified by the host is not atteched to 

the controller or could not be located by Test 2, this error message 
will be printed. 

3.2.3.2 02001 - CANNOT RECEIVE VALID ORIVE STATE FROM DRIVE - 

CZUOH HRO ERR 02001 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: 
CANNOT RECEIVE VALIO DRIVE STATE FROM ORIVE AFTER DRIVE WAS INITEO 
CHECK IF ORIVE IS POWERED ON. 

This error message is presented if valid drive state wes not received 
from the drive efter the drive was inited. There ere two types of 
invelid stetes: no clocks or ‘hard’ errors. If after getting state 
and no clocks occur, error 2001 is reported. There may be a bad 
trenemitter on the drive side or # bed receiver on the controller side 
or the SOI cable mey heve taken a ‘it. 

2.2.3.3 02002 - ORIVE STATE RECEIVED HAS BAD PARITY - 

CZUOH HRD ERR 02002 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh: 
DRIVE STATE RECEIVED HAS BAD PARITY AFTER DRIVE WAS INITED 

This error message is presented if bad perity was received from the 

drive efter the drive was inited. There may be ea bad transmitter on 
the drive side or e bed receiver on the controller side or the SOI 

cable mey have taken a hit. 

:Ss 

:ss 

SEQ 0039 
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SEQ 0940 

3.2.3.4 02003 - ORIVE IS NOT ASSERTING RECEIVER READY - 

CZU0H HRD ERR 02003 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plup RUNTIME hhh: an:e8 
ORIVE IS NOT ASSERTING RECEIVER READY IN DRIVE STATE AFTER DRIVE WAS INITED 

This error messege is presented if receiver ready wes not received 
from the drive efter the drive was inited. There may be e bad 
trenemitter on the drive side or e bed receiver on the controller side 
or the SOI cable may have taken eo hit. 

3.2.3.5 02004 - TIMEOUT ON SEND OF ECHO COMMAND TO DRIVE - 

CZUOH HRD ERR 02004 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
OISK RESIDENT OM PC: dmpe CONTROLLER AT cer DRIVE plug RUNTIME hhh: mn:ss 
aE ATA SEND OF ECHO COMMAND TO DRIVE 

This error message is presented if e send of the ECHO command timed 
out. This mey be caused by receiver ready being dessserted. The echo 
dete is presented in hex. 

3.2.3.6 O2005 - ERROR DURING RECEIVE OF ECHO RESPONSE FROM DRIVE - 

CZUDh HRD ERR 02005 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
OISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss 
ERROR ua RECEIVE OF ECHO RESPONSE FROM DRIVE 

This error messege is presented if « receive of en ECHO command was in 
error. Tre echo dete is presented in hex. There may be e bad 

trenemitter on the drive side or e bed receiver on the controller side 
or the SOI ceble may have taken # hit. 
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3.2.3.7 02006 - ECHO COMMAND RESPONDED WITH DIFFERENT DATA - 

CZUDH HRD ERR 02006 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
OISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hnh:am:ss 
ECHO COMMAND RESPONDED WITH DIFFERENT DATA 

ECHO DATA SENT OOFE 
ECHO DATA RECEIVED OOFF 

This error message is presented if the dete returning from en ECHO 

command did not match the dete it was suppose to. The dete presented 
is in hex, 

3.2.3.8 02007 - ERROR BIT SET IN GET STATUS RESPONSE AFTER ORIVE 
CLEAR COMMAND - 

CZU0H HRO ERR 02007 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE pl RUNTIME hhh :am: ss 
ERROR BIT SET IN GET STATUS RESPONSE AFTER DRIVE CLEAR COMMAND 

GET STATUS RESPONSE 
REAL TIME STATE etate 
STATUS (FROM R TOL): wordS wordS words words worde wordi wordd: 

This error messege is presented when en error bit is set in the status 

of s drive efter the drive wes cleared of ell errors. The deta 
displeyed is the responce from a GET STATUS commend. The error bits 
in the responce ere in bit position 3. 5 and 6 of word2. For further 
description of the GET STATUS responce, refer to the SOI Functionel 
Spec v3.6 and the drive's functional spec. 

REAL TIME STATE state: 
The real time stete is the reel time drive stete AFTER Test 2 detected 
the error. THIS VALUE IS DISPLAYED IN HEX. In this example, receiver 
reedy and attention ere both seserted. 

The bit positions are defined eas follows: 
0001 - Receiver ready (Test 2 able to tranemit to drive) 
0002 - Attention (error occurred or online timeout expired) 
0040 - Available (drive offline and veveble) 
1000 - Read/Write ready 

The complete meaning of these bits is beyond the ecope of this text, 
plesee refer to the operetor documentation for the drive you ere 
working on. 

STATUS (R TOL): word6 words words words word2 word! word0: 
The stetue is the reeponee to the SOI GET STATUS command. These words 
ere printed in HEX. <<NOTE THAT THE STATUS IS PRINTED OUT FROM RIGHT 

TO LEFT!!>>, The etatue’ meaning ie beyond the ecope of this text. 
pleese refer to the operator documentetion for the drive you ere 

working or. 

SEQ 0041 
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3.2.3.9 02008 - TIMEOUT ON SEND OF ONLINE COMMAND TO DRIVE - 

CZUDH HRD ERR 02008 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
OISK RESIDENT DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:am:ss 

TIME -OUT ON SEND OF ONLINE COMMAND TO DRIVE 

The ONLINE command timod out while it was sent to the drive. The 
drive did not assert the RECEIVER READY signal over the SDI. 

3.2.3.10 02009 - ERROR DURING RECEIVE OF ONLINE RESPONSE FROM ORIVE - 

CZUOH HRO ERR 02009 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
DISK RESIDENT OM PC: dmpe CONTROLLER AT cer ORIVE plug RUNTIME hhh: 
ERROR DURING RECEIVE OF ONLINE RESPONSE FROM DRIVE 
explanation 

This error messege is presented if e receive of en ONLINE commend wes 
in error. An explenetion of what the error was is elso presenced. 
Trese explenetions ere: 

TIMEOUT ERROR OCCURED OURING RECEIVE xFC 
This error is e failure of the drive to respond to en SOI level 2 
command (see the SOI specification) before the drive-supplied commend 
timeout expires. 

1ST WORD NOT START FRAME DURING RECEIVE XxFC 
The first word received by the controller from the drive wes rot a 
velid messege start frame. 

FRAMING ERROR OCCURED ON SOI LEVEL O READ OURING RECEIVE XFC 
This is caused by one of the following conditions: 1) Illegel frame 
code -- the frame is not « eessege start, continue, or end frame. 2) 
Illegel sequence of frames -- euch es e message start frame without 
ever receiving # message end frame. This can be ceused by the drive 
sending e response before the controller asserts receiver ready. or e 
random hit on the SOI cable thet gerbles s frame or e bed drive 
tranemitter or controller receiver. 

CHECKSUM ERROR OCCURED ON SOI LEVEL O READ DURING RECEIVE XFC 
The checkeum atteched to e message end frame did not match the 

checksum computed over the level 2 command. This could be caused by a 
bed drive trenemitter, bed controller receiver, incorrectly computed 

checksum by the drive (unlikely) or ea random hit on the SDI cable. 

BUFFER SIZE SMALLER THEN RESPONSE DURING RECETVE XxFC 
A buffer size size set eside for the response wes not large enough for 
the response received. This is caused by the drive sending a response 
thet is incorrect for the request sent to the drive, or the drive 
sending some gerbage with the response. 

CODE FROM RECEIVE XFC WAS UNINTELLIGIBLE FROM SUBSYSTEM 0000 

SEQ 0042 



E4 

CZUDHAO UDASOA/KDASO-@ BASIC SU MACRO VOS.Olb Sunday 07-Oct-84 10:38 Page 43 

USER DOCUMENTATION 

UDASOA/KDA50-Q Basic Subsystem Diag. User Guide Page 42 

The reeponce from the drive was not anything thet wes expected. 

Possible controller microcode change without test 2 update. 

SEQ 0043 
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3.2.3.11 02010 - ONLINE COMMAND WAS UNSUCCESSFUL - 

CZUOH HRD ERR 02010 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: mm: ss 
ONLINE COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R 10 L): 1312 1110 0908 0706 0504 0302 0100 

Tre ONLINE commend was not successful. The drive's stetus is 

displayed. See hard error 2007 for further information on the format 

of the status. The drive did not essert the RECEIVER READY signal 
over the SOI. 

3.2.3.12 02011 - ONLINE COMMAND DIO NOT RETURN EXPECTED RESPONSE CODE 

CZUOH HRD ERR 02011 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: 
ONLINE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 
EXPECTED RESPONSE 7E 
ACTUAL RESPONSE 00 

The ONLINE command did not return an expected response code. If there 

were et least an UNSUCCESSFUL resporee,. test 2 will report the drive 
state end status. The expected response and actual response are in 

hex. 

3.2.3.13 02012 - TIME-OUT ON SENT OF GET UNIT CHARACTERISTICS COMMAND 

CZUOH HRD ERR 02012 ON UNIT 00 TST O02 SUB 000 PC: nostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cor ORIVE pl RUNTIME hhh: 
TIME-OUT ON SEND OF GET UNIT CHARACTERISTICS COMMAND TO DRIVE 

Tne GET UNIT CHARACTERISTICS command timed out while it was sent to 
the oprive- The drive did not essert the RECEIVER READY signal over 

t . 

:ss 

SEG 0044 
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3.2.3.14 02013 - ERROR DURING RECEIVE OF GET UNIT CHARACTERISTICS 
COMMAND - 

CZUOH HRO ERR 02013 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
DISK RESIDENT OM PC: dmpc CONTROLLER AT csr DRIVE plug RUNTIME hhh:mm:ss 
ERROR DURING RECEIVE OF GET UNIT CHARACTERISTICS COMMAND FROM DRIVE 
explanation 

This error message is presented if ea receive of a GET UNIT 

CHARACTERISTICS commend wes in error. An explanation of whet the 
error wee is also presented. These explanations are described in hard 

error . 

3.2.3.15 02014 - GET UNIT CHARACTERISTICS COMMAND WAS UNSUCCESSFUL - 

CZUDH HRD ERR 02014 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:ss 
GET UNIT CHARACTERISTICS COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The GET UNIT CHARACTERISTICS command was not successful. The drive's 
status is displeyed. See hard error 2007 for further information on 
the format of the status. 

3.2.3.16 02015 - GET UNIT CHARACTERISTICS COMMAND DID NOT RETURI. 
EXPECTED RESPONSE - 

CZUDH HRD ERR 02015 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
OISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:ss 
GET UNIT CHARACTERISTICS COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 78 
ACTUAL RESPONSE 00 

Tne GET UNIT CHARACTERISTICS command did not return en expected 

response code. The expected response and actual response are in hex. 

SEQ 0045 
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SEQ 0046 

3.2.3.17 02016 - HOST PROGRAM GAVE DM CODE IMPROPER DATA - 

CZUDH HRD ERR 02016 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT UM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh: men:ss 

HOST PROGRAM GAVE DM CODE IMPROPER DATA 
EXPECTED VALUE SHCULO BE BETWEEN O AND 3 
ACTUAL VALUE WAS xx 

The host tells the DM program what to do efter the OM program is done 
testing the drive's diagnostic. If the value is not within the 
expected renge, this error message is printed. There if no drive 
problem. The problem is between the host end the controller. 

3.2.3.18 02017 - TIME-OUT ON SEND OF DIAGNOSE COMMAND TO DRIVE - 

CZUOH HRD ERR 02017 ON UNIT 00 TST 002 SUB 000 PC: hosipc 
OISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh: am:ss 
TIME -OUT ON SEND OF DIAGNOSE COMMAND TO ORIVE 

The DIAGNOSE command timed out while it was sent to the drive. the 
drive did not assert the RECEIVER READY signal over the SOI. 

3.2.3.19 02018 - ERROR DURING RECEIVE OF DIAGNOSE RESPONSE FROM DRIVE 

CZUDH HRD ERR 02018 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME Rhh:mm:ss 
ERROR DURING RECEIVE OF DIAGNOSE RESPONSE FROM DRIVE 
explanation 

This error message is presented if a receive of # DIAGNOSE ccmmand was 
in error. An explanation of whet the error was is elso presented. 
These explanations are described in hard error 2009. 
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3.2.3.20 02019 - DIAGNOSE COMMAND WAS UNSUCCESSFUL - 

CZUOH HKD ERR 02019 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh: am:ss 
DIAGNOSE COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE state 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

Tre DIAGNOSE command wes not successful. The drive's stetus is 
displayed. See hard error 2007 for further information on the format 
of the status. 

3.2.3.21 pe020 - DIAGNOSE COMMAND DID NOT RETURN EXPECTED RESPONSE 
re - 

CZUOH HRD ERR 02020 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: 
DIAGNOSE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE FC 
ACTUAL RESPONSE 00 

Tre DIAGNOSE command did not return en expected response code. The 
expected response and ectual response are in hex. 

3.2.3.22 02021 - ORIVE DIAGNOSTIC REPORTS A HARD ERROR - 

CZUOH HRN ERR 02021 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE p’ug RUNT/ME hhh: 
DRIVE DIAGNOSTIC REPORTS A HARD ERROR 

TEST NUMBER 0000 
ORIVE TYPE 00 
ERROR NUMBEk 0000 
date 

The drive di tic found en error and is reporting the error beck to 
the host. 11 values ere in hex. TEST NUMBER shows what test was 
run. DRIVE TYPE shows whet type of drive was being tested. ERROR 

NUMBER shows the result of the test. The drive may pase back data to 

the host. This dete will be presented in e 32 bit hex format 
following the error messege. More dete may follow the 32 bit hex 

velues. This date is printed in ascii format. For definitions of 

what these values mean, refer to the drive functional spec. 

73s 

:Ss 

SEQ 0047 
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3.2.3.23 02024 - TIME-OUT ON SEND OF MEMORY READ COMMANO - 

CZUOH HRD ERR 02024 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
OISK RESIOENT OM FC: dapc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:ss 
TIME -OUT ON SEND OF MEMORY READ COMMAND TO ORIVE 

The MEMORY READ command timed out while it was sent to the drive. The 
drive did not essert the RECEIVER READY signal over the SOI. 

3.2.3.24 C2025 - ERROR DURING RECEIVE OF EMEORY READ RESPONSE FROM 

CZUOH HRD ERR 02025 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mmn:ss 

ERROR OURING RECEIVE OF MEMORY READ RESPONSE FROM DRIVE 
explanation 

This error message is presented if e receive of a MEMORY READ command 
wes inerror. An explanation of what the error was is also presented. 
These explanations ere described in herd error 2009. 

3.2.3.25 O202€ - MEMORY READ COMMAND WAS UNSUCCESSFUL - 

CZUDH HRD ERR 02026 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
OISK RESIDENT OM PC: dmpe CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:ss 
MEMORY READ COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The MEMORY READ command wes not succeseful. The drive's status is 
displeyed. See hard error 2007 for further information on the format 

of the status. 

3.2.3.26 coe? - MEMORY READ COMMAND DID NOT RETURN EXPECTED RESPONSE 

CZUDH HRD ERR 02027 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE ply RUNTIME hhh: mm:ss 
MEMORY READ COMMAND DID NOT RETURN EXPECTED RESPONSE C 

EXPECTED RESPONSE 72 
ACTUAL RESPONSE 00 

The MEMORY READ command did not return en expected response code. The 

expected response and actual response are in hex. 

SEQ 0048 
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SEQ 0049 

3.2.3.27 02028 - TIME-OUT ON SENO OF MEMORY WRITE COMMAND TO ORIVE - 

CZUDH HRD ERR 02028 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: mm:ss 
TIME-OUT ON SEND OF MEMORY WRITE COMMAND TO ORIVE 

The MEMORY WRITE command timed out while it was sent to the drive. 
The drive did not assert the RECEIVER READY signal over the SOI. 

3.2.3.28 S208? - ERROR DURING RECEIVE OF MEMORY WRITE RESPONSE FROM 

CZUDH HRD ERR 02029 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
OISK KESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:se 
ERROR OURING RECEIVE OF MEMORY WRITE RESPCNSE FROM ORIVE 
explanation 

This error message is presented if e receive of a MEMORY WRITE command 
war in error. An explenation of what the error was is also presented. 
These explanations are described in hard error 2009. 

3.2.3.29 02030 - MEMORY WRITE COMMAND WAS UNSUCCESSFUL - 

CZUOH HRD ERR 02030 ON UNIT 00 TST O02 SUB 000 PC: hostpe 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:ss 
MEMORY WRITE COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 00035 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The MEMORY WRITE command wes not successful. The drive's stetus is 
displayed. See hard error 2007 for further information on the format 

of the stetus. 
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SEQ 0050 

3.2.3.30 02031 - MEMORY WRITE COMMAND DIO NOT RETURN EXPECTED 
RESPONSE CODE - 

CZUDH HRD ERR 02031 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug. RUNTIME hhh: am: ss 
MEMORY WRITE COMMAND DID NOT RETURN EXPECTED RESPONSE C 

EXPECTED RESPONSE 7E 
ACTUAL RESPONSE 00 

Tne MEMORY WRITE command did not return an expected response code. 
The expected response and actual response are in hex. 

3.2.3.31 02032 - TIME-OUT ON SEND OF RUN COMMAND TO DRIVE - 

CZUOH HRO ERR 02032 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:am:ss 
TIME-OUT ON SEND OF RUN COMMAND TO DRIVE 

The RUN command timed out while it was sent to the drive. The drive 
did not assert the RECEIVER READY signal over the SDI. 

3.2.3.32 02033 - ERROR DURING RECEIVE OF RUN RESPONSE FROM DRIVE - 

CZUOH HRD ERR 02033 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
OISK RESIDENT OM PC: cmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:ss 

ERROR OURING RECEIVE OF RUN RESPORSE FROM ORIVE 
explenation 

This error messege is presented if a receive of a RUN commend was in 

error. An explenation of whet the error nas is also presented. These 
explanations are described in hard error 2009. 

3.2.3.33 02034 - RUN COMMAND WAS UNSUCCESSFUL - 

CZUDH HRO ERR 02034 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
OISK RESIDENT OM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh:am:ss 
RUN COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The RUN command wes not successful. The drive's stetus is displayed. 

See hard error 2007 for further information on the format of the 

stetus. 
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3.2.3.34 02035 - RUN COMMAND DID NOT RETURN EXPECTED RESPONSE CODE - 

CZUOH HRD ERR 02035 ON UNIT 00 “ST 002 SUB 000 PC: hostpe 
OISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: mn:ss 
RUN COMMAND OIO NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 7E 
ACTUAL RESPONSE 00 

The RUN command did not return ean expected response code. The 

expected response and actual response ere in hex. 

3.2.3.35 02036 - TIME-OUT ON SEND OF RECALIBRATE COMMAND TO DRIVE - 

CZUDH HRD ERR 02036 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
OISK RESIDENT DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mn:ss 
TIME-OUT ON SEND OF RECALIBRATE COMMAND TO DRIVE 

Tne RECALIBRATE command timed out while it nas sent to the drive. The 
drive did not essert the RECEIVER READY signel over the SOI. 

3.2.3.36 eee - ERROR DURING RECEIVE OF RECALIBRATE RESPONSE FROM 

CZU0H HRD ERR 02037 ON UNIT 00 TST 002 SUB 000 PC: hostpc 

OISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: mmn:ss 

ERROR DURING RECEIVE OF RECALIBRATE RESPONSE FROM ORIVE 

explanation 

This error message is presented if e receive of a RECALIBRATE command 

nes in error. An explenation of whet the error wes is slso presented. 
These explanations ere described in herd error 2009. 

3.2.3.37 02038 - RECALIBRATE COMMAND WAS UNSUCCESSFUL - 

CZUOH HRO ERR 02038 UN UNIT 00 TST 002 SUB 000 PC: hostpe 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:me:ss 
RECALIBRATE COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 09086 0706 0504 0302 0100 

Tne RECALISRATE commend was not successful. The drive's status is 

displayed. See hard error 2007 for further information on the format 

of the stetus. 

SEQ 0051 
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3.2.3.38 geen? - RECALIBRATE COMMAND DID NOT RETURN EXPECTED RESPONSE 

CZUDM HRD ERR 02039 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
OISK RESIDENT OM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh: mm: es 

RECALIBRATE COMMAND DID NOT RETURN EXPECTED RESPONSE C 
EXPECTED RESPONSE 7E 
ACTUAL RESPONSE 00 

The RECLAIBRATE command did not return an expected response code. The 

expected response and actual response are in hex. 

3.2.3.39 02040 - TIME-OUT ON SEND OF GET STATUS COMMAND TO DRIVE - 

CZUOH HRD ERR 02040 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:an:ss 
TIME-OUT ON SEND OF GET STATUS COMMAND TO DRIVE 

The GET STATUS commend timed out while it was sent to the drive. The 

drive did not essert the RECEIVER READY signal over the SOI. 

3.2.3.40 peeve - ERROR DURING RECEIVE OF GET STATUS RESPONSE FROM 

CZUOH HRD ERR 02041 ON UNIT OO TST 002 SUB 000 PC: hostpc 

DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mn:ss 

ERROR OURING RECEIVE OF GET STATUS RESPONSE FROM DRIVE 

explenat ion 

This error message is presented if a receive of a GET STATUS command 
ues inerror. An explenetion of wheat the error nee is also presented. 
These explenations ere described in hard error 2009. 

3.2.3.41 02042 - GET STATUS COMMAND WAS UNSUCCESSFUL - 

CZUOH HRD ERR 02042 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh:mm:ss 
GET STATUS COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

Tne GET STAUTS command was not successful. The drive's status is 

diepleyed. See herd error 2007 for further information on the format 

of the status. 

SEQ 0052 
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3.2.3.42 o20es - GET STATUS COMMAND DIO NOT RETURN EXPECTED RESPONSE 

CZUOH HRD ERR 02043 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: mn:es 
GET STATUS COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE F6 
ACTUAL RESPONSE 00 

Tre GET STATUS command did not return an expected response code. The 

expected response and ectual response are in hex. 

3.2.3.43 02084 - TIME-OUT ON SEND OF DRIVE CLEAR COMMAND TO ORIVE - 

CZUDH HRO ERR 02044 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
OISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hnh:am:ss 
TIME-OUT ON SEND OF DRIVE CLEAR COMMAND TO DRIVE 

The ORIVE CLEAR command timed out while it was sent to the drive. The 
Grive did not eseert the RECEIVER READY signal over the SOI. 

3.2.3.44 C2002 - ERROR DURING RECEIVE OF DRIVE CLEAR RESPONSE FROM 

CZUOH HRD ERR 02045 ON UNIT 00 TST 002 SUB 000 PC: hostpc 

OISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: an:ss 

ERROR DURING RECEIVE OF ORIVE CLEAR RESPONSE FROM DRIVE 

exp lenation 

This error message is presented if a receive of a ORIVE CLEAR commend 
was in error. An explenetion of wat the error wae is aleo presented. 
These explanations are described in hard error 2009. 
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3.2.3.465 02046 - DRIVE CLEAR COMMAND WAS UNSUCCESSFUL - 

CZUOH MRO ERR 02046 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
DISK RESIDENT OM PC: ampc CONTROLLER AT cer DRIVE plug RUNTIME hhh: am:ss6 
ORIVE CLEAR COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0005 
STATUS (R TOL): 13°2 1110 0908 0706 0504 0502 0100 

Tre ORIVE CLEAR commend was not successful. The drive's status is 

di eplayed. See hard error 2007 for further information on the formet 

of the stetus. ‘ 

3.2.3.86 eee! - ORIVE CLEAR COMMAND DIO NOT YETURN EXPECTED RESPONSE 

CZUOH HRD ERR 02047 ON UNIT 00 TST 002 SUB 000 PC: hostpc 
OISK RESIDENT OM PC: dmpc CONTROLLER AT cer ORIVE pl RUNTIME hhh :em: ss 
ORIVE CLEAR COMMAND DID NOT RETURN EXPECTED RESPONSE Cope 

EXPECTED RESPONSE /7E 
ACTUAL RESPONSE 00 

The DRIVE CLEAR command did not return an expected response code. The 
expected response and actual response sre in hex. 

SEQ 0054 
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SEQ 0055 

3.2.4 TEST 3 INFORMATIONAL MESSAGES - 

3.2.4.1 LOGGABLE INFORMATION AFTER RECAL - 

UNIT xx COITROLLER AT cer ORIVE plug RUNTIME hhh: mn:ss 
LOGGABLE INFORMATION AFTER RECAL 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 90100 

After sending @ RECALIBRATE commend, the ATTENTION bit was set. Test 
3 then sent ea GET STATUS command and found the LOGGABLE INFORMATION 
bit was set. This is not en error, it is only some information bei 
sent from the drive. Normal operation continues. Check error 0500 
for explenetion of ‘REAL TIME STATE’ and ‘STATUS’ 
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3.2.5 TEST 3 ERROR MESSAGES (03000 TO 03999) - 

3.2.5.1 03001 - TIME-OUT ON SEND - 

CZUDH HRD ERR 03001 ON UNIT 00 TST 003 SUB 000 PC: hostpe 
DISK FUNCTION OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:am:ss 
TIME -OUT ON SEND 
COMMAND WAS command 
REAL TIME STATE state 
STATUS (R TOL): 1312 1110 0908 0706 0504 6302 0100 

If test 3 tries to send a level 2 command to the drive, and receiver 
ready _is deasserted, error 3001 occurs. Where command is one of the 

cllowing: 

GET COMMON CHARACTERISTICS 

OISCONNECT 
GET SUBUNIT CHARACTERISTICS 
GET STATUS 
CHANGE MODE 
INITIATE RECLIBRATE 
SPIN UP 

REAL TIME STATE stete: 
The real time state is the real time drive stete <<AFTER>> Test 3 

detected the error. <<THIS VALUE IS DISPLAYED IN HEX>>. In this 
exemple, receiver ready and attention ere both asserted. 

The bit positions are defined es follows: 
0001 - Receiver ready (Test 3 able to transmit to drive) 
0002 - Attention (error occurred or online timeout expired) 
0040 - Available (drive offline and vsuable) 
1000 - Read/Write ready 

The complete meaning of these bite is beyond the scope of this text. 

plesse refer to the operator documentation for the drive you are 
working on. 

STATUS (R TOL): word6 words word4 words worde wordi word0: 
The stetus is the response to the SOI GET STATUS command. These words 

ere printed in HEX. <<NOTE THAT THE STATUS IS PRINTED OUT FROM RIGHT 

TO LEFT!!>:, The status’ meaning is beyond the scope of this text, 
pleese refer to the operator documentation for the drive you are 
working on. 

SEQ 0056 



FS 

CZUDHAO UDASOA/KDASO-@ BASIC SU MACRO VOS.01b Sunday 07-Oct-84 10:38 Page 57 

USER DOCUMENTATION 

UDASOA/KDASO-@ Basic Subsystem Diag. User Guide Pege 56 

3.2.5.2 03002 - TIME-OUT OF RECEIVE - 

CZUOH HRD ERR 93002 ON UNIT 00 TST 003 SUB 000 PC: hostpec 

DISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:es 
Time -OUT OF RECEIVE 
COMMAND WAS GET COMMON CHARACTERISTICS 
REAL TIME STATE state 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

This error is a failure of the drive to respond to en SOI level 2 
command (see the SOI epecificerion) befor the drive-supplied commend 
t meout expires. Check 03001 for explanation of ‘REAL TIME STATE’ and 

3.2.5.3 03003 FIRST WORD RECEIVED WAS NOT A START FRAME - 

CZUDH HRO ERR 03003 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION DOM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: mn:ss 
FIRST WORL RECEIVED WAS NOT A START FRAME 
COMMAND WAS GET COMMON CHARACTERISTICS 
REAL TIME STATE state 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The first word received by the controller from the drive was not a 
valid mes stert frame. Check 03001 for explanation of ‘REAL TIME 
STATE’ and ‘STATUS’ 

3.2.5.4 03004 - FRAMING ERROR ON LEVEL 0 RESPONSE - 

CZUDH HRD ERR 03004 ON UNIT 00 TST 003 SUB 000 PC: hostpe 
DISK FUNCTION OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh: am:ss 
FRAMING ERROR ON LEVEL 0 RESPONSE 
COMMAND WAS GET COMMON CHARACTERISTICS 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

Error 3004 is ceveed by one or more of the following conditions: 1) 
Tll 1 freme code -- the frame is not a message start, continue, or 

end frame. 2) Illegal sequence of frames -- euch es a message start 
frame without ever receiving e message end frame. This can be ceuted 

by the drive sending e response before the controller asserts receiver 

reedy, or e random hit on the SOI cable that gerbles a frame or eo bad 

drive tranemitter or controller receiver. Check 03001 for explanation 
of ‘REAL TIME STATE’ and ‘STATUS’ 

SEQ 0057 
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3.2.5.5 03005 - CHECKSUM ERROR ON LEVEL O RESPONSE - 

CZUDH HRO ERR 03005 ON UNIT 00 TST 003 SUB 000 PC: hostpec 
DISK FUNCTION OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:am: 98 

CHECKSUM ERROR ON ‘EVEL 0 RESPONSE 
COMMAND WAS GET COMMON CHARACTERISTICS 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The checksum atteched to oe message end frame did not match the 

checksum computed over the level 2 command. This could be caused by a 

bed drive tranemitter, bed controller receiver, incorrectly computed 

checksum by the drive (unlikely) or e@ random hit on the SOI cable. 

Check 03001 for explanetion of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.6 03006 - RESPONSE LONGER THAN EXPECTED - 

CZUDH HRD ERR 03006 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: am:ss 
RESPONSE LONGER THAN EXPECTED 
COMMAND WAS GET COMMON CHARACTERISTICS 
REAL TIME STATE 0003 
STATUS (CR TOL): 1312 1110 0908 0706 0504 0302 0100 

The buffer size set eside for the response was not lerge enough for 
the response received. This is caused by the drive sending a response 

that is incorrect for the request sent to the drive, or the drive 
sending some gerdoge with the responee. Check 03001 for explanation 

REAL TIME STATE’ and ’STATUS' 

3.2.5.7 03007 - CODE FROM RECEIVE WAS UNINTELLIGIBLE FROM SUBSYSTEM =< 

CZUOH HRD ERR 03007 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh : mma: ss 
CODE FROM RECEIVE WAS UNINTELLIGIBLE FROM SUBSYSTEM = 
COMMAND WAS GET COMMON CHARACTERISTICS 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The unknown error code occurs when tne controller returns an error 

code from en operation that test 3 does not recognize. Possible 

controller microcode change without test 3 update. Check 03001 for 

explanation of ‘REAL TIME STATE’ end ‘STATUS’ 

SEQ 0058 
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SEQ 0059 

3.2.5.8 03006 - COMMAND DID NOT RETURN EXPECTED RESPONSE CODE - 

CZUDH HRO ERK 03008 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:am: ss 
COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 
COMMAND WAS GET COMMON CHARACTERISTICS 

EXPECED RESPONSE  /7€ 
ACTUAL RESPONSE 70 

REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

This is cauveed by receiving en UNSUCCESSFUL response from the drive, 

or the drive sending some response other than the correct response for 

the request sent to the drive. See the contents of stetus for the 

unexpected response error (or reason). Check 03001 for explanation of 
"REAL TIME STATE’ and ‘STATUS’ 

3.2.5.9 03009 - ORIVE NOT ASSERTING RECEIVER READY IN DRIVE STATE - 

CZUDH HRD ERR 03009 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hih:am:ss 
DRIVE NOT ASSERTING RECEIVER READY IN DRIVE STATE 
REAL TIME STATE 0002 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

Test 3 inite the drive and checks the drive's real time state. If 

RECEIVER READY wes not esserted efter a period of time this error 

message is printed. Check 03001 for explanation of ‘REAL TIME STATE’ 

3.2.5.10 03011 - NO VALIO STATE FROM DRIVE - 

CZUDH HRO ERR 03011 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
DISK FUNCTION DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:ss 
NO VALIO STATE FROM ORIVE 
NO DRIVE CLOCKS 
CHECK THAT ORIVE IS POWERED ON. 

If test 3 attempts to get the drive state, and finds that there are no 

drive clocks on the port, the above message is occurrs. This error 

usuelly means tnat the SOI cable ise not connected, the drive is not 

powered on or the drive's port button that connects it to this 

controller is not depressed. 
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SEQ 0060 

3.2.5.11 03012 - NO VALIC STATE FROM DRIVE - 

CZUOH HRD ERR 03012 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
DISK FUNCTION OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: ma:ss 
NO VALIO STATE FROM ORIVE 
HARD PARITY OR PULSE ERROR FOR 1/2 A SECOND 

If test 3 attempts to get the drive state, and gete pulse or parity 

errors for e full 1/2 second, the above message is printed. This 

error usually indicates @ poor connection or grounding of the SOI 

cables. ie bad drive tranemitter, e bed controller receiver or a broken 
ceble. 

3.2.5.12 es SUBUNIT CHARACTERISTICS SAY THERE ARE ZERO READ ONLY 

CZUDH HRO ERR 03014 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: mm:ss 
SUBUNIT CHARACTERISICS SAY THERE ARE ZERO READ ONLY GROUPS 
IN THE DIAGNOSTIC AREA 

After interrogeting the subunit cheraecteristics, test 3 finds out that 
the drive claims there ere zero read only groups in the diagnostic 
srea. There must be at least one for the test to run. 

3.2.5.13 03015 - LESS THAN 1 READ/WRITE GROUP IN DIAGNOSTIC AREA - 

CZUDH HRD ERR 03015 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
DISK FUNCTION OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: mm:ss 

SUBUNIT CHARACTERISTICS SAY THERE ARE LESS THAN 1 READ/WRITE 
GROUPS IN THE DIAGNOSTIC AREA 

After interrogating the subunit cheracteristics, test 5 finds out “hat 

the drive cleime there ere zero read/write groups in the diagnostic 
eres. There must be et least one for the test to run. 

3.2.5.14 03016 - NEITHER R/W READY NOR ATTENTION SET AFTER 
RECALIBRATE COMMAND - 

CZUDH HRD ERR 03016 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
DISK FUNCTION OM PC: dmpc CONTROLLER AT cer ORIVE pl RUNTIME hhn:mm:ss 
NEITHER R/W READY NOR ATTENTION SET AFTER RECALIBRATE COMMAND 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

After oe RECALIBRATE command, R/W READY or ATTENTION did not set. 

Check the state for further information. This could be cause by a bad 
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trenemitter or receiver or by a hit on the SDI cable. Check 03001 for 

explanation of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.15 03017 - LESS THAN 1 DIAGNOSTIC CYLINOER - 

CZUOH HRD ERR 03017 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
DISK FUNCTION OM PC: dmpc CONTROLLER AT cer DRIVE Plug INTIME hhh: am: ss 
SUBUNIT CHARACERISTICS SAY LESS THAN 1 DIAGNOSTIC CYLI 

After interrogating the subunit characteristics, test 3 finds out that 
cla the drive ims there are zero diagnostic cylinders. There must be 

et least one for the test to run. 

3.2.5.16 03618 - READ/WRITE READY DROPPED BEFORE FORMAT OPERATION - 

CZUDH HRD ERR 03018 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss 
READ/WRITE READY DROPPED BEFORE FORMAT OPERATION 
CYLINDER ees. GROUP bb. TRACK cc. 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The R/W READY signel wes deaesserted by the drive before a format 

operation was going to be sent by the controller. The drive may have 

gone off line or is not treneaitting properly or the controller may 

not be receiving properly or the SOI cable took a hit. 

Where: 
eas is the cylinder value in decimal. 
bb is the group velue in decimel. 
ce is the track value in decimal. 

Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.17 03019 - FORMAT OPERATION REPORTED TIME-OUT FAILURE - 

CZUOH HRO ERR 03019 ON UNIT 00 TST 003 SUB 000 PC: hoetpc 
OISK FUNCTION OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: 
FORMAT OPERATION REPORTED TIME-OUT FAILURE 
CYLINDER eae. GROUP bb. TRACK cc. 
REAL TIME STATE 0v03 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The format operation sent by the controller failed. The command timed 
out possibly due to receiver ready be'ng dropped or communication 

problem (bad trenemitter or receiver or hit on the SOI cable) 

SEQ 0061 
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Where: 
gee is the cylinder value in decimal. 
bb is the group value in decimal. 
cc is the track value in decimal. 

Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.18 03020 - AFTER RECAL, ERROR BITS WERE SET - 

CZUDH HRD ERR 03020 ON UNIT 00 TST 003 SUB 000 PL: hostpe 
DISK FUNCTION OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:ss 
AFTER RECAL, ERROR BITS WERE SET 
REAL TIME STATE 0003 
STATUS (2 10 L): 1312 1110 0908 0706 0504 0302 0100 

After sending a RECALIBRATE command, the ATTENTION bit was set. Test 

3 then sent ea GET STATUS command and found the error bits were set. 
For further information, check the state and the status. Check 03001 

for explanation of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.19 03022 - READ/WRITE READY DROPPED BEFORE WRITE OPERATIC\ - 

CZUDH HRD ERR 03022 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hith:mm:ss 
READ/WRITE READY OROPPED BEFORE WRITE OPERATION 
CYLINDER eee. GROUP bb. TRACK cc. 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 v100 

The R/W READY signel wen dessserted by the drive before a write 
operation wes going to be sent by the controller. The drive may have 

gone off line or is not treneai tt ing properly or the controller may 

not be receiving properly or the SOI cable took e hit. 

Where: 
eee is the cylinder value in decimal. 
bb is the group value in decimal. 
ce is the treck value in decimal. 

Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.20 03023 - COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK 

CZUDH HRD ERR 03023 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION DM PC: dmpc CONTROLLER AT cer ORIVE pl RUNTIME hhh:mm: ss 

COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK: 
WRITE GPERATION REPORTED FAILURE -- ERROR CODE eae OCTAL. 

SEQ 0062 
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SEQ 0063 

UBN bbb. CYLINDER ccc. GROUP dd. TRACK ee. 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 100 

After each track in the diagnostic spece is formatted, set leest one 
block must be able to heve date written to it and read from it ond the 

date must be correct. Not one block (O8N bbb.) from track (ee) wes 
able to pess. The error code (see) gives the reason for tre write 
operation failure. 

Where: 
eee is the error code in octal. 

It may have one of the following values: 
2 * drive failure 
3 = requested LBN is a secondary 

revector. 
<<< NOTE >>> We ere worki with OBN's 

4 = header compere failure 
(desired header not found) 

133 = euepected positioner error 
213 = read/write ready failure 
253 = drive dete or state clock timeout 

Cindicetes cable/tranemitter/ 
receiver broken) 

313 = receiver ready timeout 
413 = drive stete receive orror during write 

bbb is the DBN in decimel. 
cece is the cylinder value in decimal. 
dd is the group velue in deciael. 
ee is the treck value in deciael. 
Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.21 63024 - READ/WRITE READY DROPPED BEFORE READ OPERATION - 

CZUDH HRO ERR 03024 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION DM PC: dmpc CONTROLLER AY cer ORIVE plug RUNTIME nhh:mm:ss 
READ/WRITE READY DROPPED BEFORE READ OPERATION 
CYLINDER ease. GROUP bb. TRACK cc. 
REAL TIME STATE 0003 
“TATUS (R TOL): 1312 1110 0908 0706 0504 0302 01900 

The R/W READY signal was deesserted by the drive before oe read 

operation wes going to be sent by the controller. The drive may have 

gone off line or is not trenen' tting properly or the controller may 

not be receiving properly or the SOI cable took a hit. 

Where: 
eee is the cylinder velue in decimal. 
bb is the group velue in decimal. 
cc is the treckh value in decimal. 
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Check 03001 for explenation of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.22 03025 - READ OPERATION REPORTED FAILURE - 

CZUOH HRD ERR 03025 ON UNIT 00 TST 003 SUB 000 PC: hostpec 
DISK FUNCTION DM PC: dmpc CONTROLLER AT cer ORIVE pl RUNTIME hhh: am:ss 
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK: 

READ OPERATION REPORTED FAILURE -- ERROR CODE eee OCTAL. 
CYLINDER cec. GROUP dd. TRACK ee. 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

After eech track in the diagnostic spece is formatted, et least one 
block must be able to heve dete written to it and read from it and the 
dete must be correct. No block from track (ee) was able to pess. The 
error code (eee) gives the reseon for the reed operation failure. 

Where: 
eee is the error code in octel. 

It mey heave one of the following values: 
2: drive failure 
3 = requested LON is e secondery 

revector. 
«<< NOTE >>> We are work with DBN's 

4 = heeder compere fai lure 
(desired header not found) 

S52 = SERDES overrun error 
150 = dete sync timeout on reed 
153 = euepected positioner error 
213 = read/write ready fai lure 
253 = drive dete or state clock timeout 

Cindicetes ceble/tranemitter/ 
receiver broken) 

313 * receiver ready timeout 
413 = drive state receive error during write 

cee is the cylinder value in decimel. 
dd is the group velue in deciael. 
ee is the track value in decimal. 

Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.23 03026 - COULD HOT WRITE AND READ ANY BLOCK ON THIS TRACK 

CZUDH HRD ERR 03026 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION DM PC: dmpc CONTROLLER AT cer DRIVE pl RUNTIME hhh: am:ss 

COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK: 
DATA COMPARE FAILURE ON WORD ee. 
EXPECTED DATA bbbb 
ACTUAL DATA ecce 

SEG 0064 
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CYLINDER ddd. GROUP ee. TRACK Ff. 

After each track in the diegnostic space is formatted, et least one 

block aust be able to have deta written to it and read from it and the 

dete must be correct. Not one block (OBN bbb.) from track (Cee) was 

able to pess. The dete read did not match the deta written. 

Where: 
ee is the offset in decimal into the buffer where 

the error occurred. 
bbbb is the expected data in hex. 
cece is the ectuel dete in hex. 
ddd is the cylinder value in decimal. 
ee is the group value in decimel. 
ff is the track value in decimal. 

3.2.5.24 03027 - SEEK COMPLETE TIME-OUT - 

CZUOH HRO ERR 03027 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
DISK FUNCTION OM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:am:ss 
SEEK COMPLETE TIME-OUT -- READ/WRITE READY DID NOT SET 
SEEK WAS TO CYLINDER eee. GROUP bb. 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 03062 0100 

After a SEEK commend hes been successfully sent from the controller to 
the drive, the signal READ/WRITE READY aust be set to indicate that 
the seek completed. If READ/WRITE READY never is esserted by the 

drive efter the seek. the seek times out and error 3027 is presented. 

Where: 
eee is the cylinder in decimal. 
bb is the group in decimel. 

Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.25 03028 - NO BLOCK ON THIS TRACK CAN BE READ - 

CZUDH HRD ERR 03028 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
DISK FUNCTION DM PC: dmpc CONTROLLER AT csr ORIVE plug RUNTIME hhh:mn: 
NO BLOCK ON THIS TRACK CAN BE READ. LAST BLOCK TRIED: 
aBN bbbb. CYLINDER ccc. GROUP dd. TRACK ee. 

After a seek to a track, st least one block must be eble to be read to 

assure that test 3 cen read the header. If not one block was 

successful, error message 3028 appears. 

Where: 
a is ‘'L' for LON, ‘O° for DOBN, or 'X' for XBN. 

SEQ 0065 
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bbbb is the block number in decimal. 
cee ie the cylinder in decinel. 
dd is the grcup number in decimel. 
ee is the track number in decimal. 

3.2.5.26 03029 - AVAILABLE WAS NOT ASSERTED AFTER DISCONNECT - 

CZUOH HRO ERR 03029 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
DISK FUNCTION DM PC: dmpc CONTROLLER AT car ORIVE plug RUNTIME hhh: mn: ss 
AVAILABLE WAS NOT ASSERTED AFTER DISCONNECT 
REAL TIME STATE 0003 
STATUS (2 ¥ LD: 1312 1110 0908 0706 0504 0302 0100 

After the 0. <ONNECT commend wee sent, the AVAILABLE fleg should be 
eseerted efter ee period of time. It it never was, then error 3029 
sppears. There aeybe ea problem with e tranemitter or e@ receiver or 

the SOI cable et this point. Check 03001 for explanation of ‘REAL 
TIME STATE’ and ‘STATUS’ 

3.2.5.27 03030 - INVALIO LEVEL 2 COMMAND OPCODE Asse WAS SUCCESSFUL - 

CZUDH HRD ERR 03030 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION OM PC: d@mpc CONTROLLER AT cer DRIVE plug RUNTIME hhh: mm:ss 
INVALIO LEVEL 2 COMMAND OPCODE esee WAS SUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

Some invelid level 2 commends ere sent over the SOI. The drive should 
find these illegel commends end fleg them es such. If the drive 
doeen't, then error 3030 will appear. “esue” is the invalid command 

in hex. Check 03001 for explanetion of ‘REAL TIME STATE’ end ‘STATUS’ 

3.2.5.26 03031 - COMMAND WITH Type LENGTH = A WAS SUCCESSFUL - 

CZUDH HRD ERR 03031 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION 0% PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: me:ss 
COMMAND WITH ¢ LENGTH = @» WAS SUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0906 0706 0504 0302 0100 

SOI level 2 commends witn invelid lengths ere sent to the drive to 
check 'f the drive can find then. 

rere: 
type could be ‘COMMAND’ or ‘RESPONSE’ for which 

field was of fected 
@ ‘6 the invelid length 

SEQ 0066 
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SEQ 0067 

Creck 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.29 03032 - UNIT DIO NOT REPORT TRANSMISSION ERROR - 

CZUDH HRD ERR 03032 ON UNIT 00 TST 003 SUB 000 PC: hostec 
DISK FINCTION DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hin: an: ss 
UNIT OID NOT REPORT TRANSMISSION ERROR 
WHEN reeeon 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

Invelid level 1 sequences were sent to the drive. Severel sequences 
ere tried and the drive should find fault with everyone of then. 

Where reeson could be one of the following: 

AN END FRAME WAS SENT AFTER A START FRAME TIMED OUT 
A CONTINUE OR END FRAME DIO NOT FOLLOW A START FRAME 
AN END FRAME WAS SENT WITH NO START FRE 
AN END FRAME WIH A BAD CHECKSUM WAS SENT 
A CONTINUE FRAME WAS SENT WITH NO START FRAME 

Check 03001 for explenetiaon of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.30 03033 - UNIT ACCEPTED AN INVALID GROUP NUMBER - 

CZUOH HRD ERR 03033 ON UNIT 00 TST 003 SUB 000 PC: hostpe 
OISK FUNCTION DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:ma:ss 
UNIT ACCEPTED AN INVALID GROUP NUMBER FROM GROUP SELECT LEVEL 1 
REAL TIME STATE 0005 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

A level 1 select group commend with en illegel group number is sent to 
the drive. If the drive sccepted it. then error 3035 will be 

dee leyed. Check 03001 for explanation of ‘REAL TIME STATE’ and 

5.2.5.31 03035 - SUCCESSFULLY WROTE ON DBN AREA WHEN DRIVE WAS WRITE 
PROTECTED - 

CZUOH OVC FTL ERR 03035 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
DISK FUNCTION OM P©: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh :am:ss 
SUCCESSFULLY WROTE ON OBN AREA WHEN DRIVE WAS WRITE PROTECTED 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

An attempt was made to write on eo write protected drive. It should 
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have resulted in an error reeponee from the disk drive, but it didn’t. 

Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS’ 

3.2.5.32 03036 - DRIVE NOT PROPERL( FORMATTED - 

CZUDH OVC FTL ERR 03036 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
DISK FUNCTION 0M PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh:mm:ss 
ORIVE IS NOT PROPERLY FORMATTED. 
CONTROLLER WILL SPIN DOWN THIS DRIVE IF USED IN NORMAL SYSTEM OPERATION 
THIS ORIVE LEEDS TO BE FORMATTED. 

Test 3 reads e copy of the FCT in the XBN erea and determined that the 
FCT was corrupted. fy normal opersting system (which uses the UDA5SOA 
or KDASO-Q es @ controller) will spin down the drive, so the drive 
will need to be reformatted. 

3.2.5.33 03037 - ORIVE IS FORMATTED IN 576 BYTE MODE - 

CZUDH OVC FTL ERR 03037 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
OISK FUNCTION DOM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: am: ss 
ORIVE IS FORMATTED IN 576 BYTE MODE. 
TO RUN WITH A controller. THIS ORIVE NEEOS TO BE FORMATTED IN Sie BYTE MODE. 
CONTROLLER WILL SPIN DOWN THIS ORIVE IF USED IN NORMAL SYSTEM OPERATION 
THIS DRIVE NEEOS TO BE FORMATTED. 

Test 3 reads e copy of the FCT from the XBN eres and determined that 

the drive was formatted in 576 byte mode. Any normel operating system 

(which uses the UDASOA or KDASO-Q es @ controller) will spin down the 

drive, so the drive will need to be reformetted. 

3.2.5.34 03036 - NO COPY OF THE FCT COULD BE READ - 

CZUDH OVC FTL ERR 03038 ON UNIT 00 TST 003 SUB 000 PC: hostpc 
DISK FUNCTION OM PC: dmpc CONTROLLER AT cer DRIVE plug RUNTIME hhh:mm:ss 
NO COPY OF THE FCT COULD BE READ. 
CONTROLLER WILL SPIM DOWN THIS DRIVE IF USED IN NORMAL SYSTEM OPERATION 
THIS ORIVE NEEDS 10 BE FORMATTED. 

Test 3 attempted to read every copy of the FCT without success. Any 

normel operating system (which uses the UDASOA or KDASO-0 es a 

controller) will epin down the drive, so the drive will need to be 
reformatted 

SEQ 0068 
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3.2.6 SPECIAL DEVICE FATAL (05000) - 

CZUOH OVC FTL ERR 05000 ON UNIT 00 TST 002 SUB 000 PC: hostpe 
OISK zzzzzzzz DM PC: dmpc CONTROLLER AT cer ORIVE plug RUNTIME hhh: am: 98 

UNASLE TO FIND REQUESTED DRIVE FOR TESTING 
THE FOLLOWING IS VISIBLE ON THE PORTS 
PORT 0 -- description 
PORT 1 -- description 
PORT 2 -- description 
PORT 3 -- description 

Where zzzzzzzz is either ‘RESIDENT’, ‘FUNCION’ or ‘EXERCISER’. This 
is presented when the specified drive was not found by test 2 

or test 3 on any of the ports. A description of whst was on each port 

ollows. 

NO DRIVE ATTACHED 
There is nothing on the port. If there is suppose to be e drive on 
this port, make sure there is an odd number of cables between the 
controller and the drive and make sure the cebles are properly 

etteched. 

RCVR ROY NEVER ASSERTED 
The device on the port did not eesert RCVR RDY while trying to get 
state. 

TIMEOUT OF SEND 
Sending an SOI command timed out. RCVR RDY is not esserted. 

TIMEOUT OF RECEIVE 
Receivi an SOI command timed out. The drive failed to respond to an 

SOI level 2 commend before a timeout expired. 

FIRST WORD RECEIVED WAS NOT START FRAME 
The first word received by the controller from the drive was not a 
valid messege stert frame. 

FRAMING ERROR ON LEVEL O RECEIVE 
The device and the controller ere out of sync or an illegel frame code 
(the frame is not e meseage start, continue, or end frame) or illegal 
sequence of fremes. This can be caused by the drive sending e 
reeponse before the controller asserts receiver ready, or @ random hit 

on the SDI cable thet gerdles oe frame or e bed drive transmitter or 

controller receiver. 

CHECKSUM ERROR ON LEVEL 0 RECEIVE 
The checkeum etteched to e meseage end freme did not match the 

checkeum computed over the level 2 command. This could be caused by a 

bed drive tranemitter, bed controller receiver, incorrectly computed 

checkeum by the drive (unlikely) or a random hit on the SOI cable. 

RESPONSE LONGER THAN EXPECTED FOR CMO 
The buffer size set aside tor the response was not large enough for 

SEQ 0069 



F6 

CZUDHAO UDASGA/KDASO-@ BASIC SU MACRO VO5.01b Sunday 07-Oct 84 10:38 Page 70 

USER DOCUMENTATION 

UDASOA/KDASO-Q Basic Subsystem Dieg. User Guide Pege 69 

the response received. This is caused by the drive sending a response 

that is incorrect for the request sent to the drive, or the drive 

sending some garbage with the response. 

ORIVE n (further explenation] 
A drive was found et the end of the cable. A further explanation may 
be presented. These further explenations are: 

ORIVE NOT AVAILABLE TO THIS CONTROLLER 
The drive wae found but is not evailable to this controller. It 
may be dual ported and the drive is online to another controller. 

UNSPINABLE ORIVE 
The drive is unepineble. The drive may be powered up but the 
RUN/STOP switch may be popped out. 
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3.3 DEC STANDARD 166 EXCERPTS 

3.3.1 THE REPLACEMENT ANO CACHING TABLES - The Replacement and 
Caching Tebles record the locations of all revectored LON sectors end 
the status of each RBN on the unit. Each copy of the teble is 

orgenized in ascending RBN order, with an entry for each RBN sector on 
the unit. There are “nn” copies of the teble on the unit, where "n” is 
ea device cheracteristic. The tables are stored at the hi eddrees 

end of the L8N area of the unit. Teble entries (Cand Ne) are 
allocated vie a hash algorithm described later. 

Replecement And Ceching Teble Format - 

Each entry in the Replacement and Ceching Teble represents an RBN on 
the unit. The teble is ordered in eecending order. Thus the 
first entry corresponds to the first RBN on the unit, etc. The size 

of each copy of the table may exceed that required to contain an entry 
for eech RBN on the unit since additionel entries may be required to 
align the tuble so that adjacent copies cen begin on s track boundery. 
Entries thet do not correspond to RBXs on the unit ere celled “wi 
entries"; there is alweys et least one null entry at the end of the 
RCT. All other entries past this last null entry ere undefined. 

NOTE 

The RCT pad erea is controller specific and 
should never be sccessed by the host. 

The formet of e replacement block descriptor in the Replecement and 
Caching Tebles is: 

lade 16 bite--------------- ror e ee >! 

to LN(lw) 0 s—C~S—t : 
: COE: LNChighDss—~— ! 
1A bite! <..ccclccesccsld2 bites --csscccscceescceseceepd 

Where: 

LON is the Logicel Block Number of a revectored LBN sector. 

CODE is one of the following octel values: 

00 - Unallocated (empty) replecement block. 
02 - Alleceted replecement block - primary RBN. 
03 - Allocated replacement block - non-primary RBN. 
04 - Unusable replacement block. 

+ 05 - Alternate unusable replacement block 
10 - Null entry - no corresponding RBN sector. 

For codes 00, 04, and 10 the LBN field is always zero. 

SEQ 0071 
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SEQ 0072 

NOTE 

« This code is reserved. rrograns should treat 
this code eas if it were code . 

Embedded-controllers with no distinction between primary and secondary RBN's 
must use: 

1. Code 02 if the replacement block can be retrieved with little 
degradation of performance for ell blocks. 

2. code 03 if eccessing the replecement block has a large impact on 
performance for ell blocks. 
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3.3.2 FCT Structure - Each copy of the FCT is composed of one volume 
information block, one 512 byte format teble, one 576 byte format 
table, end one subsystem temporary storege srea (distributed amongst 
the alignment peds). An FCT copy hae the following format: 

volume 

block 

128 bad block 
descriptors 
5i2 mode 

128 bad block 
descriptors 
S512 mode 

128 bed block 
descriptors 
576 mode 

128 bed block 
descriptors 
S76 mode 

128 bed block 
dascriptors 
576 mode 

ee 

subsystem 
ecratch 
storage e

r
 

e
s
 

SECTOR 0 

SECTOR 1 

SECTOR 2 

SECTOR a 

SECTOR mol 

SECTOR p 

SECTOR pel 

SECTOR Fet-1 

SEQ 0073 
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The XBN sree itself is always formatted to contain 512 byte sectors. The 
calculations for m and p are: 

m :* (CCCLesgeter )o1)/2)0127)/128 
p :* 26m 

Sector 0 contains various volume identification information, 
ee 

‘ ! WORD 0 
Pewee ween ere wee weer eenen ° 

! formatting instance ! 
: number ! WORD 1 
Ow eww emer e www mew er neene o 

1 volume serial number ! 
' least significant word! WORD 

WORD 

WORD 

' volume serial number ! 
§ most significent word ! WORD 5 

WORD 

WORD 

WORD 

! date that volume wes ! 
! firet formatted Clow) ! 6 
ee + 

! date that volume wes ! 
! first formetted : 7 
Oar rr mm wesc enerwoe racers + 

! dete that volume was ! 
: first formatted : 8 
Cm menses eset wre wncses o 

§ date that volume was ! 
! firet formatted Chigh)! WORD 9 

$ date of most recent ! 
‘volume formatting Clow)! WORD 10 

! date vf most recent ! 
! volume formatting ! WORD 11 

! date of most recent ! 
' volume formatting |! WORD 12 

' date of most recent ! 
tvolum formatting Chigh)! WORD 13 

! number of used entries! 
* in 512 teble (Clow) ' WORD 14 

The format is: 

SEQ 0074 
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SEQ Od75 

' number of used entries! 
! in Si2 table (high) ! WORD 15 

! in 576 teble (Clow) ! WORD 16 

' number of used entries! 
’ in 576 teble (Chigh) ! WORD 17 

! XBN of scratch erea § 
! in this copy Clow) ! WORD 18 

! XBN of scratch erea : 
! in this copy Chigh) $ WORD 19 
ee o 

' size of scratch area ! 
: in this copy ! WORD 20 

to ' 
. zeros 

i : 
fe o 

: zeros : 
i ' WORD 255 

Where: 

WORD 0: "Media Mode” - is "126736" for a 512 byte format and “074161” 
for a 576 byte formet. Ouring formatting the media mode word is set to 
zero. 
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4.0 PERFORMANCE AND PROGRESS REPORTS 

At the end of each pess. the pess count is given slong with the totel 
nusber of errors reperted since the diagnest c wes started. The “EOP” 

suitch cen be uvseed to control how often the end of pess message is 
printed. Section 2.2 describes switches. 

A stetistical report will automatically be printed periodicelly 
Capproximetely every fifteen minutes). It can be suppressed by 

setting the Inhibit Stetisticel Report fleg (e.g. START/FLAGS: ISR). 
This 18 the seme report thet can be printed on demand with the PRINT 

commend. 

The report will look like the following exemple: 

TEST 1 IN PROGRESS RUN TIME 2:24:10 

SEQ 0076 
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5.0 TEST SUMMARIES 

The controller Host Resident Diagnostic consiste of one POP-11 
diagnostic supervisor program thet runs in the PDP-11 processor end 
three progress thet run in the controller's buffer memory through en 
interpreter celled the “diagnostic machine” which resides in the 

controller. The PDP-11 program mainly is responsible for downline 
loading the “diagnostic mechine” programs into the controller and 
sterting their execution. The “diagnostic machine” programs control 
the testing from thet point by requesting the PDP-11 processor to 
supply information. print error messages end updete statistics. The 
(di agrost ic machine” programs inform the PDF-11 processor when se test 
is complete. 

S.1 TEST 1 - BUS ADDRESSING TEST 

The purpose of test 1 is to complete the testing of the Unibus 
interfece in the controller. The controller resident diagnostic is 
not able to comletely test the Unibus interface because commnicetion 

with the POP-11 c-ocessor is necessary. Specificelly. this test will: 

1. Check that every addres. ire a the Unibus can be 
driven to both one and zero stetes 

2. Check thet the controller can interrupt the PDP-11 processor 
et the proper priority level and vector. 

3. Exercise the Unibue interface by trensferring blocks of 
dete to end from Unibue memory. 

This test eseumes that the following ere being tested by the controller 
Resident Diegnostic: 

1. All dete bits can be written and read correctly. 

2. NPR cycles can be executed correctly. 

Test 1 is divided into eight subtests. One et a time, each controller 
selected for testing will run each subtest. 

Subtest 1 mekes sure thet the controller IP and SA registers exist. 

Subtest 2 initializes the controller through steps 1 and 2, and runs 
the firet pert of the controller's resident diagnostics. 

Subtest 3 initiealizies the controller into diagnostic wrap mode. In 

this mode eny velue written into the SA register is echoed in the SA 

register. 

Subtest 4 initielizes the controller using the smallest size ring 

buffer allowed and interrupts disabled. This sllows the controller 

SEQ 0077 
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Resident Diagnostics to perform bus eddress testing. Any controller 
Resident Diagnostic errors will be reported. 

In subtest 5, the controller is initialized with interrupts enebled. 
The vector eddress end priority level will be determined solely from 

the answers to the hardwere questions. If the hardware vectors to the 
wrong eddress, it is impossible to determine the result. A 

descriptive error message of the problem will not occur (the program 
or processor or en unrelated message mey occur). Therefore, 
the messege “TESTING INTERRUP] ABILITY OF CONTROLLER AT AOR cer VEC 
vec..." is printed just before the controller is requested to cause 
en interrupt and the word “COMPLETED” is printed (on the same Line) 
when the interrupt test is completed. If the word “COMPLETED” does 
not follow the firet message, it should be apparent that the interrupt 

caused the diagnostic or processor to go estray. The priority level 
of the interrupt request is also verified. 

Subtest 6 initializes the controller with a large ring buffer erea and 
interrupts disabled. The lerge ring buffer ereeis supplied to ellow 
the controller Resident Diagnostic to do the most bus address testing 
possible. Any controller Resident Diagnostic errors will be reported. 

Subtest 7 downline loads the DM ADDRESSING TEST program into the 
controller and executes § it. The OM eddressing test tests the 
controller's ability to correctly eddress host memory. In order to 
test this ebility. the OM addressing test consists of three unique 
perts. Eech pert is desi to catch a specific set of problems; 

once the test is comlete, the veer will have confidence that the 
controller will be able to correctly address all of host memory. 

Pert 1. - Read host memory with host cooperation 
Before the DM addressing test is started, the host identifies two 
unique Fegions of memory: 1 - Readeble memory (usually the host 

identifies ell eddresees 0 - 24018 - 2 ae readeble -- the DM test will 
tolerete NXMs) 2 - Reedeble AND writeable memory (usually this is a 

emell area that the host sets eside for the unique use of the DM 

addressing test). Both ereas MUST begin and END on word boundaries 

(NOTE: the word defined by the ending address IS used). 

The host, just prior to sterting the =DM addressing test. writes into 

each word of the WRITEABLE area the address of each location; for 

example, location 12564 will contain the number 12564, location 12566 
will contain 12566, etc. If the writeable erea is located in 

addressing spece greater than 24416 - 2, only the low order 16 bits 
ere stored in the word. 

Once the writeable erea is filled with the eddresses of each location, 
the OM eddressing test is downline-loaded into the controller. The OM 

test will first ask the host for the bounding eddresses of readable 

end writeable memory. The OM will then read, one word st a time, each 

word in the writeable erea, and compare its contents against the 

address thet the OM attempted to read. If any mismatch is found 

between an address read and its contents, an error is printed. 

SEQ 0076 
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SEQ 0079 

Once the entire writeable area is reed, Pert 1 is comlete. 

Pert 2 - Unique eddressing test 
The unique eddressing test will drive es many addressing lines es 

possibie to both one and zero, checking to make eure that es each one 

changes. @ different and unique locetion is eddressed. This will 
catch any eddressing lines that may be stuck-at-one or stuck -et-zero. 

Tre method used is as follows: 

The first word in the writeable ares is written with ell ones. Now 

bit 1 of the writeable locetion’s eddress is toggled. If the 
resulting sddreess falls within the reedeble eres, the resulting 

address is read. If a NXM results. or the contente of thet eddress is 
NOT ell ones, the test knows that it hes ecceseed @ unique and 
different locetion. If the contents of the read locetion IS all ones, 
the test then writes ell zeroes to the firet word of the writeable 
area. Now it reads the ‘toggled’ eddrese again. If the contents ere 
NOT zero, the test knows it has eccessed e umique location. If the 
contents of the read location ARE zero, addressing bit 1 is know to be 
stuck, and en error is reported. 

The above process is repeated for bite 2. 3, etc. up to bit 31. 
However. the ‘toggled’ address is NOT read from wmiless it felis within 
the readable eres. For this reason, the readable eres should be made 
es lerge es possible to facilitete testing. 

Pert 3 - Lerge buffer reads and writes 
In the third pert. the OM eddressing test tries to do lerge buffer 
writes end reeds to end from host memory. This is to stress the 
controller by causing it to do lerge transfers et a high speed. 

The test determines if the internal buffer memory is either | rf or 
eseller then the host writeable erea. Tf the internal buffer is 
emeller, it will do several writes in order to fill up the host 
writeable eree. Otherwise, it will escele the writes dom to the size 
of the writeable eres. 

Taree petterns will be written end read to end from host aemory. Tre 
firet pettern will be written until the entire writeable eres is 
filled. Tren the writeable eres will be reed beck. and e dete compere 
will be run egeinst the «ete reed. This will be repeated for the next 
two petterns. Once thie cest is complete. the entire OM eddressing 

test is finighed. 

Subtest & perforas extensive saintenance write and read operations 

between the host end the controller. Each location in the controller 

memory is written and read 32 times with @ “shifting 1" and “shifting 
0” dete pettern to check for “stuck et 1” and “stuck et 0” errors. 

After each locetion in controller memory is read, it is overwritten 
with o d:fferent pettern to verif, the memory is being eddressed 

properly. The dete read from the controller is compered to the 

pettern written to the controller. Any differences found indicate 
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errors. 

Tre next controller selected for testing is then be tested in the same 
merner. Wen ell controllers reve been tested, test 1 ends. 

5.2 TEST 2 - OISK RESIDENT DIAGNOSTIC TEST 

The purpose of test 2 is to execute the diagnostics thet run in eech 

diuk drive. These diagnostic programs ere resident in the disk drive. 
Tris controller diagnostic progrem only knows the procedure to execute 
the disk resident diegnostics and how to determine cnether ea test 
peessed or failed. 

une et eo tiae, seach controller selected for testing is initialized end 
& “diagnostic mechine” program domline loeded. The “diagnostic 
aechine” progres eeks whet drives ere .o be tested, tren iseves 
severe] commends to the disk drive and check for the correct response 
from the drive. This should serve es @ good indicetor that the 
controller and disk drive cen commnicete. 

A DIAGNOSE commend is then iseued to the drive to request the drive 
run ell of its diagnostics. If the disk drive requests a dowline 
loed of @ drive diagnostic, the diagnostic progres is read from the 
XXDP+ leed device, domline loeded into the disk drive and sterted. 
Trere is no linit to the number of dowmline loeds that can be 
requested by e drive. 

If the “Henuel Intervention Mode” softwere question nes snewered “N” 

(default) testing proceeds to the next drive. then ell drives on the 

controller heave been tested, the next controller selected for testing 
is tested in the seme menner. When ell controller's have been tested, 
test ends. 

If the “Manual Intervention Mode” softwere question wee anewered “Y", 
an interactive aode is entered to silow the cperetor co perform 

diegqnostic ectivities on the disk drive es desired. Tre Service 
Meruel for the disk drive aust be used to determine what diagnostic 

cepebilities ere aveileble. 

SEQ 0066 
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SEQ 0081 

Firet, o brief description of available commande is printed as 

follows: 

TEST @2 MANUAL INTERVENTICN ON UNIT unit CONTROLLER AT coer DRIVE plug 
TO WRITE AND READ MEMORY: 

W DATA REGION OFFSET 
R REGION OFFSET 

TO RUN A DIAGNOSTIC: 
D0 REGION 

TO EXIT QUESTIONING: 
E 

DATA, REGION AND OFFSET ARE HEX VALUES. 
2 

Commands may be typed after the question mark prompt. Each command is 
processed es entered and results displayed immediately. The exit 
commend will sllow the diagnostic to proceed. 

Reed and write commends remenber the region and offset values. 
Successive read and successive write commence eutometically increment 
to the next offset if the region and offset values ere not typed. r¢ 
@ region is typed but not an offset, offset zero is used. 

Examples: 

WFF FFFC 4 
. W 02 

R FFFC 4 
FFFC 0004/ FF 

R 
FFFC 0005/ 02 

a 21 FFFC 

FFFC 0000/ 21 

Command 1 writes one byte (FF) into region FFFC, offeet 4. Command 2 
writes one byte (02) into the next byte - region FFFC, offeet 0005. 

Commands 3 and 4 reed the bytes beck. Command 5 writes one byte (21) 
into the first byte of region FFFC. Commerd 6 reads back thet byte. 

D
W
 

& 
W
i
s
e
 

The diagnose command remembers the region from previous diagnose 

commande only, beceuse the region containing the diagnostic is 

generelly not the seme region used to wite perameters or reed 

results. If the diagnostic returns any date, the data is printed 

immediately. 
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5.3 TEST 3 - OISK FUNCTION TEST 

The purpose of test 3 is to functionally test the disk drive. On a 

drive thet is well diegnosed by ite disk resident diagnostics (exe- 
cuted by test 2) theese functional tests will heve little value. On ea 

drive thet hes no or minimal resident diegnostics., these functionel 
tests will have more value. 

Test 3 starts by initielizing each controller selected for testing 
end then downline loadi a “diegnostic machine” program into each 

controller. Once all controllers heve been sterted, the PDP-11 
program responds to requests from all controllers. then all the 
controllers heve indicated the end of testing, test 3 ends. 

The “diegnostic machine” program performs the following functions on 
each drive: 

1. Iseve a DRIVE CLEAR command. 

2. Issue RECALIBRATE command. 

3. Ieeve a CHANGE MODE command to enable disgnostic cylinder 
access, set the drive to 512 byte sector size, and write 
protect. 

4. Iseve INITIATE SEEK command to lest diagnostic cylinder. 

Ss. Reed all factory formatted sector headers. If no headers on 
a tiack can be reed, report the error, otherwise continue. 

6. Starting with cylinder 0, group 0 erd incrementing through 
every cylinder on the disk, seek to # group, read e 
header on track 0 end then seek to the factory formatted 
diagnostic cylinder. Read from the diagnostic cylinder to 
verify disk positioned correctly. 

7. Attempt to write on the first diagnostic cylinder while write 
protected. 

8. Issue e@ CHANGE MODE command to enable formatting operations 
and diseble write protect. 

9. Formet ell writeble O6Ns in S12 byte format. 

10. Write end reed several date patterns to each writable DBN. 

Report en error if all OBNe on one track have an error. 

11. Send invelid SDI level 2 end level 1 commands and check the 

reeults. 

12. Go to the XBN erea and reed e copy of the FCT. Chec! ‘o see 
if the drive has been properly formatted i. 512 byte mode. 

SEQ 0082 
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SEQ 0063 

13. Iesue a DISCONNECT command. 
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B
r
A
W
N
 
S
U
P
E
 -NLIST BEX,CNOD 

gee 

3-° 

-MACRO 
. IRP 

-ENDM 
.ENOM 

gee 

5 
7-7 

FEVISION HISTORY: 
REV. A - JFM - 12-SEP-1984 

THIS PROGRAM HAS BEEN ADAPTED FROM CZUDCO, REVISION E. 

MACRO DEFINITION SECTION 

PUSH - PUT OATA ON THE STACK 

ARGUMENTS: 
A - DATA TO BE PUT ON THE STACK 

PUSH A 
B,<A> 
MOV B,-C(SP) 3s PUSH 8 ON STACK 

PUSH 

POP - REMOVE DATA FROM THE STACK 

ARGUMENTS : 
A - LOCATION TO PUT THE DATA REMOVED FROM THE STACK 

POP A 
8,<A> 
Mov (SP)+,.8 s POP STACK INTO 8 

POP 

ASSUME - CHECK VALIDITY OF PROGRAM ASSUMPTIONS 

ASSUME FIRST,COND [TION, SECOND -MACRO 
-IF CONDITION <FIRST>-<SECOND> 

-ENOC 
-ENOM 

-
 ad
 

e 

we
 

Ge
 

we
 

we
 

Os
 

Ge
 

Ge
 

at
 

OF
 

oF
 

-IFF 
-ERROR ;BAD ASSUME OF <FIRST> CONDITION <SECOND> 

ASSUME 

MACRO DEFINITIONS FOR GLOBAL EQUATES 

THESE MACROS ARE USED TO DEFINE INDEXES INTO A TABLE 

CALLING SEQUENCE MUST BE 

Tien NAME BYTES COMMENT 
ITEM NAME BYTES COMMENT 
ITEM NAME BYTES COMMENT 

SEQ 0084 
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58 
$9 
60 
61 
62 
63 

ENC SIZE 

TABLE - DESIGNATES THAT A TABLE IS ABOUT TO BE DEFINED. 
ENO - TERMINATES THE DEFINITION. 
ITEM - ENTRY IN THE TABLE. ANY NUMBER OF ITEM LINES CAN APPEAR. 
NAME - THE MAME OF THE SYMBOL BEING EQUATED TO THE INDEX. THE INDEX 

ALWAYS STARTS AT ZERO. 
BYTES - THE SIZE OF THE VALUE TO BE STORED AT THAT INDEX IN BYTES. 
SIZE - COPTIONAL) THE SIZE OF THE TABLE IN BYTES. 
TINOEX - KEEPS TRACK OF THE INDEX VALUE AND WILL SE EQUAL TO THE SIZE 

OF THE TABLE AFTER THE END STATEMENT. 

ee
 

Be
 

we
 

we
 

Oe
 

Ge
 

Oe
 

ae
 

ae
 

we
 

we
 

oF
 

-MACRO TABLE 
TINDEX = 0 

-ENOM TABLE 

-MACRO ITEM NAME BYTES COMMENT 
NAME = TINDEX sCOMMENT 
TINDEX=TINDEX «BYTES 

-ENOM = =ITEM 

-MACRO END S1ZE COMMENT 
.IF NB SIZE 
SIZE*TINDEX s COMMENT 
-ENDC 

-ENOM = ==END 

oe 

PRINT - PRINT CHARACTER 

ARGUMENT MUST BE SOURCE STATEMENT TO MOVE CHARACTER TO PRINT (MOV ARG.RO) 
EX; “PRINT R1” WILL PRINT THE CHARACTER IN 21 

SPECIAL CASE: “PRINT @CR” WILL PRINT END OF LINE SEQUENCE 
THE PRINTING IS DONE AT THE MODE OF THE LAST PRINT LINE CALL 
IE., PNTF, PNTB, PNTX, PNTS 

-MACRO PRINT  ARG1 
-IF OIF <ARGL>,RO 

@e
 

Ge
 

Oe
 

we
 

Ge
 

ae
 

Oe
 

Ge
 

ae
 

enc MOVB — ARG1,RO : STORE ARGI IN RO AND 

° CALL —— PRINTC : PRINT THE CHARACTER. 
.ENOM = PRINT 

o¢ 

} PNT... - PROCESSING MACRO FOR NEXT SET OF FORMATTED MESSAGE MAC&0S 

.MACRO PNT... RTN,ADR,ARG1,ARG2, ARGS, ARGS ARGS, ARG6, ARG? , ARGS 
ARG.CT = 0 
.IRP AA, <ARG8,ARG7,ARG6, ARGS, ARGS, ARG3,ARGe, ARG1> 

«IF NB,<AA> 
MOV AA, -(SP) 3; PUSH AA ON STACK 

ARG.CT = ARG.CT+2 + INCREMENT ARGUMENT COUNT 
.ENOC 
. ENOM 
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115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
146 
149 
150 
151 
152 
153 900000 
154 
155 
156 
157 

.ENOM 

Aa > 

we
 

Gt
 

Ge
 

Oc
 

ce
 

wo
 

Oe
 

ae
 

ar
 

gee 

SVCINS= 
SVCTST# 
SvCSUB= 
SVCGBL = 
S/CTAG= 

as
 

we
 

we
 

ee
 

OF
 

JSR R1,RTN s CALL RTN PRINT ROUTIWE 
-WORD AOR 3 ADDRESS OF ASCIZ STRING 
pHoRD ARG.CT s ARGUMENT COUNT « 2 

PNTF, PNTB, PNTX, PNTS - PRINT FORMATTED MESSAGE MACROS 

USE THESE MACROS TO PRINT A FORMATTED MESSAGE 
FIRST ARGUMENT MUST BE ADDRESS OF FIRST CHARACTER OF MESSAGE STRING 

TO BE PUT INTO WORD (.WORD ARG) 
UP TO 8 SOURCE STATEMENTS MAY FOLLOW TO SPECIFY PARAMETERS TO BE 

USED BY THE FORMAT 

PNIF ADR ARG1,ARG2, ARGS, ARG4, ARGS , ARG6 , ARG7 , ARGS 
out es LPNTF ADR ARG1,ARG2, ARGS. ARG4 , ARGS , ARG6 . ARG7 . ARGS 

PNTB ADR ARG1, ARG2. ARGS. ARGS , ARGS , ARG6 . ARG7 , ARGS 
ona’ LPNTB ADR ARG1, ARG2, ARGS , ARG, ARGS , ARG6. ARG7 , ARGS 

PNTX ADR ARG1 , ARG2. ARGS, ARG4 , ARGS , ARG6 . ARG7 , ARGS 
PNT... LPNTX ADR 
PNTX 

; & & § : ; : é 

PNTS ADR ARG1 , ARG]. ARGS. ARGS , ARGS. ARG6 . ARG7 , ARGS 
one. LPNTS ADR ARG1, ARG2. ARGS, ARGS. ARGS. ARG6 . ARG7 , ARGS 

PNT ADR ARG1, ARG2. ARGS , ARGS. ARGS . ARG6 . ARG7 , ARGS 
ones LPNT ADR ARG1,ARG2, ARGS, ARG4 , ARGS . ARG6 , ARG? , ARGS 

PROGRAM HEADER 

-MCALL SVC 
Svc 3 INITIALIZE SUPERVISOR MACROS 

IF STRUCTURED MACROS ARE TO BE USED, ".MCALL STRUCT” AND “STRUCT” 
MUST BE ADDED TO INITIALIZE THE STRUCTURED MACROS. 

o
o
0
o
0
°
o
 ; LIST INSTRUCTIONS, SHIFTED RIGHT 

; LIST TEST TAGS, SHIFTED RIGHT 
; LIST SUBTEST TAGS, SHIFTED RIGHT 
3 LIST GLOBAL TAGS, SHIFTED RIGHT 
3; LIST OTHER TAGS, SHir TED RIGHT 

THE VALUES OF THE SVC... SYMBOLS ARE ZERO TO ALIGN THE MACRO CALLS 
ANO THEIR EXPANSIONS. SETTING THE SYMBOLS TO BE MINUS-ONE WILt CAUSE 
THE EXPANSIONS TO NOT BE LISTED. THE SYMBOLS MAY BE CHANGED A: ANY 
POINT IN THE PROGRAM. 

- ASECT 
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172 
173 
174 
175 

HEADER 

002000 

002000 
002000 
002000 
002001 
002002 
002003 
002004 
002005 
002006 
002007 
002010 
002010 
002011 
002011 
002012 
002012 
002014 
002014 
002016 
002C16 
002020 
002029 
002022 
002922 
002024 
002024 
002026 
002026 

002000 
-ENABL AMA 
. " 2000 

aa
 

4 

THE PROGRAM HEADER IS THE INTERFACE BETWEEN 
THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR. 

THE FOLLOWING ARE THE OPTIONAL ‘HEADER’ ARGUMENTS: 

ARGUMENT OPTION 

BGNRPT REPORT CODE 
BGNSW SOFTWARE TABLE 
BGNSF T SOFTWARE TABLE QUESTIONS 
BGNAU ADD COOE 
BGNOU DROP CODE 
ERRTAL ERROR TABLE 
BGNSETUP ASSEMBLED P-TABLES 

e
s
 

Oe
 

Oe
 

we
 

oe
 

Oe
 

we
 

oF
 

Os
 

OF
 

OF
 

Ss
 

we
 

Be
 

OF
 

POINTER BGNRPT ,BGNSW,BGNSFT ,ERRTBL , BGNSETUP 

+ 

THE “HEADER” ARGUMENTS ARE: NAME, REV, PATCH, LONGEST TEST 
TIME, TYPE, AND PRIORITY. “TYPE” = 0 FOR SEQUENTIAL DIAGNOSTIC AND = 1 
FOR EXERCISER. “PRIORITY” SPECIFIES THE PROCESSOR PRIORITY TO BE SET 
WHEN STARTING THE DIAGNOSTIC (DEFAULT IS 0). 

en
 

we
 

ae
 

we
 

we
 

oe
 

HEADER CZUOH,A,0,0,0,PRIO7 3 TEST 1-3 
LSNAME:: sOI AGNOSTIC NAME 

-ASCII /C/ 
-ASCII /Z/ 
-ASCII /U/ 
-ASCII /0/ 
-ASCIT /H/ 
BYTE O 
.BYTE O 
BYTE O 

LSREV:: sREVISION LEVEL 
-ASCII /A/ 

L¢OEPO: : 30 
-ASCII /0/ 

LSUNIT: ; sNUMBER OF UNITS 
.WORD TSPTHV 

LSTIML:: sLONGEST TEST TIME 
«WORD O 

LSHPCP:: :POINTER TO H.W. QUES. 
-WORD LSHARD 

LSSPCP:: sPOINTER TO S.W. QUES. 
.WORD CLSSOFT . 

LSHPTP:: 3PTR. TO DEF. H.W. PTABLE 
WORD L$hw 

LSSPTP:;: 3PTR. TO S.W. PTABLE 
.WORD LSSW 

LSLADP:;: ;DIAG. ENO ADORESS 
-WORD LS&LAST 

SEQ 0087 
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002030 
002030 
002032 
002032 
002034 
002034 
002036 
002036 
002040 
002040 
062042 
002042 
002044 
002044 
002046 
002046 
002050 
002050 
002051 
002052 
002052 
002054 
002056 
002056 
002060 
002060 
002062 
002062 
002064 
002064 
002066 
002066 
002070 
002070 
¥02072 
002072 
002074 
002074 
002076 
002076 
002100 
002100 
002102 
002102 
002104 
002104 
002106 
002106 
002110 
002110 
002112 
002112 
002114 
002114 
002116 
002116 
002120 

000000 

000000 

002366 

104035 

002150 

021500 

022676 

022674 

021472 

000000 

000000 

LS$STA:: 
. WORD 

LsCco:; 
WORD 

LSOTYP:: 
WORD 

LSAPT:: 
. WORD 

LSOTP:: 
. WORD 

LSPRIO:: 
. WORD 

LSENVI:. 
. WORD 

LSEXP1:: 
. WORD 

LSMREV:: 
BYTE 
BYTE 

LSEF: 
. WORD 
. WORD 

L$SPC 
. WORD 

LSDEVP: ; 
. WORD 

L$REPP: : 
. WORD 

LSExP4:: 
. WORD 

LSEXP5:: 
. WORD 

L$AUT:: 
- WORD 

LSOUT:: 
. WORD 

LSLUN:: 
. WORD 

LSDESP:;: 
. WORD 

L$LOAD:; 
EMT 

LSETP:; 
WORD 

LSICP:: 
. WORD 

LSCCP:; 
WORD 

LSACP:; 
WORD 

LSPRT:: 
. WORD 

LSTEST:: 
. WORD 

LSOLY:: 
. WORD 

LSHIME: ; 

o
o
 

Co
 

98
 

sRESERVED FOR APT STATS 

sDIAGNOSTIC TYPE 

sAPT EXPANSION 

sPTR. TO DISPATCH TABLE 
L#OISPATCH 

PRIO7 

0 

.¢) 

sDIAGNOSTIC RUN PRIORITY 

sFLAGS DESCRIBE HOW IT WAS SETUP 

s;EXPANSION WORD 

3SVC REV AND EDIT © 
CSREVISION 
Cse0IT 

0 
.¢) 

0 

LSDVTYP 

LSRPT 

oc
uU
cP
WC
cO
Wl
CU
c 

Oh
lU
O 

L$DESC 

Es¢LOAD 

LSERRTBL 

L¢INIT 

LS$CLEAN 

LSAUTO 

L$PROT 

0 

0 

sDIAG. EVENT FLAGS 

; POINTER TO DEVICE TYPE LIST 

3PTR. TO REPORT CODE 

;PTR. TO ADD UNIT CODE 

PTR. TO OROP UNIT CODE 

3LUN FOR EXERCISERS TO FILL 

sPOINTER TO DIAG. DESCRIPTION 

sGENERATE SPECIAL AUTOLOAD EMT 

sPOINTER TO ERRTBL 

:PTR. TO INIT CODE 

PTR. TO CLEAN-UP CODE 

3PTR. TO AUTO CODE 

3PTR,. TO PROTECT TABLE 

3s TEST NUMBER 

sDELAY COUNT 

sPTR, TO HIGH MEM 

SEQ 0088 
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002120 000000 -WORD O 

SEQ 0089 

203 
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DISPATCH TABLE 

S
C
O
R
N
 

W
M
E
 

i)
 

le 

002122 
002122 
002124 
002124 
002126 
002130 

000003 

022724 
024524 
024622 

.SBTTL OISPATCH TABLE 

zee 

THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF EACH TEST. 
IT IS USEO BY THE SUPERVISOR TO DISPATCH TO EACH TEST. THE 
ARGUMENT OF ‘DISPATCH’ INDICATES THE NUMBER OF HAROWARE TESTS 
IN THE DIAGNOSTIC. 

DISPATCH 3 
-WORD 3 

LSDISPATCH: : 
-WORD Ti 
-WORD T2 
. WORD 13 

SEQ 0090 
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O
B
A
I
D
U
A
 
W
o
r
 

002132 
092132 
002134 
002134 
002134 
002136 
002140 
002142 

002144 
002144 

-SBTTL OEFAULT HARDWARE P- TABLE 

LSHW:: 
OFPTBL:: 

L10000: 

THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF 
THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE 
TS IDENTICAL TO THE STRUCTURE OF THE HAROWARE P-TABLES, 
AND IS USED AS A “TEMPLATE” FOR BUILDING THE P-TABLES. 
THE ACTUAL P-TABLE BUILT AT RUNTIME IS STORED IN SUPERVISOR 
SPACE. 

BGNHW = DF PTBL 
WORD L10000-L$HW/2 

-WORD 172150 ; CSR ADDRESS 
-WORD 154 ; VECTOR ADORESS 
-WORD 5. ; BR LEVEL 
-WORD O. ; LOGICAL DRIVE NUMBER 

ENDHu 

SEQ 0091 
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SOF TWARE P TABLE 
—
O
O
R
a
R
V
e
a
w
u
t
r
 

me
 
pe
 

el 

22 

040400 

-SBTTL SOFTWARE P-TABLE 

3¢° 

’ THE SOFTWARE TABLE CONTAINS VARIOUS DATA USED BY THE 
’ PROGRAM AS CPERATIONAL PARAMETERS. THESE PARAMETERS ARE 
3 SET UP AT ASSEMBLY TIME AND MAY BE VARIED BY THE OPERATOR 
. AT RUN TIME. THIS TABLE, UNLIKE THE HARDWARE TABLE, WILL CONTAIN 
3 THE ACTUAL VALUES ENTERED BY THE OPERATOR. 
te: 

OGNSW SFPT@L 
-WORD 110001-L 8SW/2 

L$SwWs:: 
SFPTBL:: 

-WORD %B80100000100000000 sSINGLE BIT QUESTIONS 

ENDSW 
110001: 

SEQ 0092 
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GLOBAL EQUATES SECTION 

SEQ 0093 

.SBTTL GLOBAL EQUATES SECTION 1 

3 zoe 

4 3 THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT 

5 3 ARE USED IN MORE THAN ONE TEST. 

6 Hy 

8 002150 EQUALS 
s 
: BIT OIFINITIONS 
3 

100000 BITIS«* 100000 
040000 BIT14*= 40000 
020000 BIT13=-= 20000 
010000 BITi2== 10000 
004000 BITile» 4000 
002000 BIT10== 2000 
001000 BITO9== 1000 
000400 BITOS== 400 
000200 BITO7== 200 
000100 BITO6<= 100 
000040 BITOS== 40 
000020 BITOa== 20 
000010 BITOS=s= 10 
000004 BITO2=«=+ 4 
000002 BITO1== 2 
000001 BITOOs= 1 

3 
001000 BIT9=-+ BITO9 
000400 BIT8== BITOS 
000200 BIT7== BITO7 
000100 SITé*= BITC 
000040 SITS==+ B8ITOS 
000020 BIt4e= BITO6 
000010 BIT3+=+ BITOS 
000004 BIT2e= SITv2 
000002 BlTie= BITO1 
000001 GITO«= BITOO 

i 
3 EVENT FLAG DEFINITIONS 
s €F32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION 
3 

900040 CF .START*= 32. s START COMMAND WAS ISSUED 

000037 EF .RESTART«= 31. 3 RESTART COMMAND WAS ISSUED 

000036 EF .CONTINUEs= 30. : CONTINUE COMMAND WAS ISSUED 

000035 EF .NEWes 29. 3; A NEW PASS HAS BEEN STARTED 

0000 34 EF .PWR-e 28. : A POWER FAIL /POWER UP OCCURRED 

5 
5 
s PRIORITY LEVEL DEFINITIONS 
$ 

000340 PRIO7+= 340 
000300 PRIOG-= 300 
000240 PRIOSs* 24) 
000200 PRIO04=s* 200 
000140 PRIOS*= 140 
000100 PRIO2*= 100
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GLOBAL EQUATES SECTION 

14 

000040 PRIO1== 40 
PRIOO=* 0 
H 
sOPERATOR FLAG BITS 
3 
EVL== 4 
LOT+s 10 
ADR== 20 
I0u-s 40 
ISRe= 100 
UAM== 200 
B0E== 400 
PNT== 1000 
PRIe= 2000 
IXE#= 4000 
IBE*= 10000 
IER@= 20000 
LOE+= 40000 
HOEs= 100000 

D8 
SEQ 0094 
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CONTROLLER BIT DEFINITIONS 
O
U
R
 

U 
& 
w
i
f
e
 

100000 
040000 
020000 
010000 
004000 

003777 

000001 

000007 
000070 

-SBTTL 

SA.MSE 
SA.CME 
$ 

CONTROLLER BIT DEFINITIONS 

SA REGISTER UNIVERSAL READ BITS 

100000 
040000 
020000 
010000 
004000 

SA REGISTER ERROR STATUS BITS 

= 003777 H 

SA REGISTER STEP 1 SEND BITS 

= 000177 3 
» 000200 3 
= 003400 3 
= 034000 ‘ 
s 040000 3 
= 100000 3 
3 

SA REGISTER STEP 1 RESPONSE BITS 

002000 
001000 
000400 
000100 
000040 
000377 

SA REGISTER STEP 2 SEND BITS 

* 000001 i 
177776 : 

SA REGISTER STEP 2 RESPONSE BITS 

= 000007 8 
= 000070 

000100 

ERROR INDICATOR 
STEP 4 STATUS BIT 
STEP 3 STATUS BIT 
STEP 2 STATUS BIT 
STEP 1 STATUS BIT 

ERROR CODE 

INTERRUPT VECTOR (DIVIDED Br 4) 
INTERRUP’ ENABLE DURING INIT 
MESSAGE RING LENGTH 
COMMAND RING LENGTH 
WRAP BIT 
STEP - MUST ALWAYS BE WRITTEN A ONE 

LSB OF MESSAGE RING LENGTH 
3 LSB OF COMBAND RING LENG7H 

NON SETTABLE INTERRUPT VECTOR 
22 BIT ADDRESS BUS 
ENHANCED DIAGNOSTICS 
MAPPING BIT 
SPECIAL MODE B17 FOR KDASO Q 
THESE BITS RESERVED 

ENABLE VAX UBA PURGE INTERRUPT 
LOW ORDER MESSAGE RING BYTE ADDRESS 

MESSAGE RING LENGTH ECHO 
3 COMMAND RING LENGTH ECHO 
1 RESERVED 

SEQ 0095 
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CONTROLLER BIT DEFINITIONS 

58 
59 
60 
61 
62 
63 
64 
65 
67 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
990 
91 
92 
93 
94 
95 

000200 
003400 

100000 

000177 
000200 
000400 

000001 
000002 
000374 

000017 
000360 

SA.STE 
SA.CTP 

SA.GO 
SA.LFC 
SA.BST 

= 000200 s STEP ECHO) 
= 003400 1 CONTROLLER TYPE 

SA REGISTER STEP 3 SENO BITS 

077777 s HIGH ORDER MESSAGE RING BYTE ADDRESS 
= 100000 s PURGE POLL TEST ENABLE 

SA REGISTER STEP 3 RESPONSE BITS 

= 000177 ; INTERRUPT VECTOR ECHO 
= 000200 ; INTERRUPT ENABLE ECHO 
= 000400 ; VECTOR NOT PROGRAMMABLE 
003000 3 RESERVED 

SA REGISTER STEP 4 SEND BITS 

= 000001 ; GO BIT TO START CONTROLLER FIRMWARE 
= 000002 ; LAST FAILURE CODE REQUEST 
= 000374 ; BURST LEVEL 

SA REGISTER STEP 4 RESPONSE BITS 

* 000017 s CONTROLLER MICROCODE VERSION 
= 000360 ; CONTROLLER TYPE 
003400 3 RESERVED 

SEQ 0096 
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HOST COMMUNICATION AREA DEF INIIONS 

SEQ 009” 

1 .SBTTL HOST COMMUNICATION AREA DEF INIIONS 

2 
3 3 
4 : COMMANO/MESSAGE RING BIT DEFINITIONS 

5 
6 
7 100000 RG.OWN = 100000 : SET WHEN CONTROLLER OWNS RING 

8 040000 RG.FLG = 040000 3s FLAG BIT 

9 
10 s 
il 3 VIRTUAL CIRCUIT IDENTIFIERS 
12 3 

14 000000 MSCP = (0 ; MSCP CIRCUIT 
15 000001 LOG ie | 3 LOG CIRCUIT 

16 177777 DIAG » -1 3 DIAGNOSTIC CIRCUIT 

ui 001000 OuP = 1000 3 DIAGNOSTIC AND UTILITIES PROTOCOL 

19 3 
20 3 OFFSETS INTO HOST COMMUNICATIONS AREA WITH ONE DESCRIPTUR TO EACH RING 

al 3 AND TWO PACKETS 
22 : 
23 3 Oo rere ne tw m crete tenement teeter errr rece nne ° 
24 3 HC.INT 3} INTERRUPT INDICATORS >) 4 BYTES 

25 3 > ) 
26 : Cem wenn wee mene nese n ere c em en ewer mete nner eee errr ee > 

ea? 3 HC.MSG ) MESSAGE CRESPONSE) RING >) 4 BYTES 

26 3 HC.MCT } ) 
29 ’ ee o 

30 3 wC.CMD > COMMAND RING >) 4 BYTES 

33 3 HC.CCT )} ) 
3 a rs 

3 sHC MEV € HC .CEV} MESSAGE E COMMAND ENVELOPE } 4 BYTES 

3 
3 HC .MPK € HC .CPK} MESSAGE £& COMMAND PACKET } 48 BYTES 

3 
37 r] Oo ne ec ee ewe cen een erence eee crete nerne . 

35 : HC .BF1 } BUFFER © 1 (RESPONSE TO DM PROGRAM) ) 70 BYTES 
3 

40 3 On rere wwe wee ewer ee eee ene e eee sere e ences een eee . 

a ; HC ..BF 2 } BUFFER @ 2 (REQUEST FROM DOM PROGRAM) ) 70 BYTES 

43 : Bnew new ee ce we wee eee ee ent cece rene een: ° 

44 3 

Pri 3 NOTE: BYTES ARE GIVEN IN DECIMAL 
3 

a7 
48 000004 HC.ISZ «= 4. ; SIZE OF INTERRUPT INDICATOR WORDS 

49 0C0004 HC.RASZ «= 4. ; SIZE OF RING IN BYTES 

50 000004 HC.ESZ = 4, : SIZE OF ENVELOPE WORDS BEFORE PACKE 

$1 000060 HC.PSZ = 46. 3 SIZE OF COMMAND AND “MESSAGE PACKETS 

22 000106 HC.BSZ «= 70. ; SIZE OF BUFFER 

Fed 000000 HC.INT «= O. ; INTERRUPT INDICATOR WORDS START 

56 000004 HC.MSG = HC. INT+HC.ISZ : MESSAGE RING START 

57 000006 HC.MCT = HC.MSGee2, + MESSAGE RING CONTROL WORD 
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HOST COMMUNICATION AREA DEF INIIONS 

58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

900010 
000012 

000014 
000020 

000014 
000020 

000100 
000206 

000314 

HC .CMD 
HC .CCT 

HC .MEV 

HC .MPK 

WC .CEV 
HC. CPK 

HC BF 
HC .BF2 

HC .SIZ 

HC ..MSG+HC .RSZ 
HC .CMD+2. 

HC .CMO+HC .RSZ 
HC MEV «HC .ESZ 

HC ..MEV 
HC. MPK 

HC .CPK eHC .PSZ 
HC .BF 1 HC .BSZ 

HC .BF2eHC .8SZ 

H8 
SEQ 0098 

COMMAND RING START 
COMMAND RING CONTROL WORDS 

MESSAGE ENVELOPE START 
MESSAGE PACKET START 

COMMAND ENVELOPE START 
COMMAND PACKET START 

FIRST BUFFER 
SECOND BUFFER 

TOTAL SIZE OF HOST COMMUNICATION AREA 
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COMMAND PACKET OPCODES DEFINITIONS 

SEQ 0099 

.SBTYL COMMAND PACKET OPCODES DEFINITIONS 1 

§ pee 

4 3 NOTE: ENO PACKET OPCODES (ALSO CALLED ENOCODES) ARE FORMED BY ADDING 
5 ’ THE END PACKET FLAG TO THE COMMAND OPCODE. FOR EXAMPLE, A READ 
6 3 COMMANO'S END PACKET CONTAINS THE VALUE OP.RD+OP.END IN ITS OPCODE 
7 ; FIELD. THE INVALIO COMMAND END PACKET CONTAINS JUST THE END PACKET 
8 3 FLAG (I.€.. OP.END) IN ITS OPCODE FIELO. TKE SERIOUS EXCEPTION END 
9 ; PACKET CONTAINS THE SUM OF THE END PACKET =LAG PLUS THE SERIOUS 

10 3 EXCEPTION OPCODE SHOWN ABOVE (I.E.. OP.SEX+OP.END) IN ITS OPCODE FIELD. 
11 3 

12 : COMMAND OPCOODE BITS 3 THROUGH 5 INDICATE THE COMMAND CLASS, WHICH IS 
13 3 ENCODED AS FOLLOWS: 
14 3 000 IMMEDIATE COMMANDS 
15 i 001 SEQUENTIAL COMMANDS 
16 : 010 NON-SEQUENTIAL COMMANDOS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR 
1? : 100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR 
i a-- 
19 
20 000001 OP.ABO = 1 ; ABORT COMMAND 
21 000020 OP.ACC = 20 : ACCESS COMMAND 
22 000010 OP.AVL = 10 ; AVAILABLE COMMAND 
23 000021 OP.CCD = 21 3 COMPARE CONTROLLER DATA COMMAND 
24 000040 OP .CHP = 40 3 COMPARE HOST DATA COMMAND 
25 000022 OP.ERS = 22 + ERASE COMMAND 
26 000023 OP.FLU = 23 3 FLUSH COMMAND 
27 000002 oP.GCS = 2 ; GET COMMAND STATUS COMMAND 
28 000003 OP.GUS = 3 ; GET UNIT STATUS COMMAND 
29 000011 OP.ONL = 11 ; ONLINE COMMAND 
30 000041 OP.RO  » 41 3 READ COMMAND 
31 000024 OP. .RPL = 24 3 REPLACE COMMAND 
32 000004 OP.SCC «= 4 : SET CONTROLLER CHARACTERISTICS COMMAND 
33 000012 oP.suC = 12 3 SET UNIT CHARACTERISTICS COMMAND 
34 000042 OP.WR = 42 : WRITE COMMAND 
35 000030 OP.MRD = 30 ; MAINTENANCE READ COMMAND 
36 000031 OP.MWR = 31 1 MAINTENANCE WRITE COrMAND 
37 000200 OP.END = 200 : END PACKET FLAG 
38 000007 OP.SEX = 7 3 SERIOUS EXCEPTION END PACKET 
39 000100 OP.AVA = 100 ; AVAILABLE ATTENTION MESSAGE 
40 000101 OP .OUP = 101 3; DUPLICATE UNIT NUMBER ATTENTION MESSAGE 
41 000102 OP.SHC = 102 : SHADOW COPY COMPLETE ATTENION MESSAGE 
a2 00€103 OP.RLC = 103 3 RESET COMMAND LIMIT ATTENTION MESSAGE 

44 000001 OP.GSS =1 ; DUP GET DUST STATUS 
4S 000002 OP.ESP = 2 ; DUP EXECUTE SUPPLIED PROGRAM 
46 000003 OP.ELP = 3 3 OUP EXECUTE LOCAL PROGRAM 
a7 000004 OP.SSO = 4 3 DUP SEND DUST DATA 
“8 000005 OP.RSO = 5 ; OUP RECEIVE DUST DATA 
4 

50 3 
a | ; COMMAND MODIFIERS 

33 | 
34 5 * 020000 ; CLEAR SERIOUS EXCEPTION 

55 040000 40.CMP = 040000 3 COMPARE 
56 100000 MO.EXP = 100000 + EXPRESS REQUEST 
57 010000 MD.ERR = 010000 ; FORCE ERROR 
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COMMAND PACKET OPCODES DEFINITIONS 

SEC 0100 

58 004000 MO.SCH = 004000 + SUPPRESS CACHING (HIGH SPEED) 

59 002000 M0.SCiL = 002000 3 SUPPRESS CACHING (LOW SPEED) 

60 000100 MO.SEC = 000100 3: SUPPRESS ERROR CORRECTION 

61 000400 MO.SER = 000400 + SUPPRESS ERROR RECOVERY 
62 000200 MO.SSH = 000200 s SUPPRESS SHADOWING 

63 000100 MO.WBN = 000100 s WRITE-BACK (NON-VOLATILE) 
64 000400 MO.WBV = 00L400 ; WRITE BACK (VOLATILE) 

65 000020 MD.SEQ = 000020 ; WRITE SHADOW SET ONE UNIT AT A TIME 

66 000001 M0.SPD = 000001 3 SPIN-OOWN 

67 000001 M0.FEU = 900001 + FLUSH ENTIRE UNIT 

68 000002 MO.VOL = 000002 3 VOLATILE ONLY 

69 000001 MO.NXU = 000001 3; NEXT UNIT 

70 000001 MO.RIP = 000001 : ALLOW SELF DESTRUCTION 
71 000002 MO.IMF = 000002 3 IGNORE MEDIA FORMAT ERROR 
72 000004 MO.SWP = 000004 : SET WRITE PROTECT 

73 000010 MO.CWB = 000010 ; CLEAR WRITE-BACK DATA LOST 

7% 000001 MO.PRI = 000001 ; PRIMARY REPLACEMENT BLOCK 

76 H 
77 : END PACKET Fi.AGS 

+9 
80 000200 EF .BBR = 000200 ; BAD BLOCK REPORTED 

81 000100 EF .8BU = 000100 3; BAD BLOCK UNREPORTED 

82 000040 EF.LOG = 000040 3 ERROR LOG GENERATED 

ee 000020 €F .SEX = 000020 3 SERIOUS EXCEPTION 

85 ; 
86 3 CONTROLLER FLAGS 

88 
89 000200 CF.ATN = 000200 : ENABLE ATTENTION MESSAGES 
90 000100 CF.MSC = 000100 ; ENABLE MISCELLANEOUS ERROR LOG MESSAGES 

91 000040 CF.OTH = 000040 : ENABLE OTHER HOST’'S ERROR LOG MESSAGES 

92 000020 CF.THS = 000020 : ENABLE THIS HOST'S ERROR LOG MESSAGES 

93 000002 CF.SHD = 000002 3 SHADOWING 

36 000001 CF.S76 = 000001 ; 576 BYTE SECTORS 

96 3 
97 3 UNIT FLAGS 

98 3 
99 

100 000001 UF .CMR = 000001 3 COMPARE READS 

101 000002 UF .CiM == 000002 ; COMPARE WRITES 

102 100000 UF .RPL = 100000 ; HOST INITIATED SAD BLOCK REPLACEMENT 

103 940000 UF .INA = 040000 3; INACTIVE SHADOW SET UNIT 

104 004000 UF .SCH = 004000 3 SUPPRESS CACHING (HIGH SPEED) 

105 002000 UF.SCL = 002000 ; SUPPRESS CACHING (LOW SPEED) 

106 000100 UF .WBN = 000100 ; WRITE-BACK (NON-VOLATILE) 

107 020000 UF .WPH = 020000 : WRITE PROTECT CHAROWARE ) 

108 001000 UF .WPS) = 001000 ; WRITE PROTECT (SOFTWARE OR VOLUME) 

109 000004 UF .576 = 000004 : 576 BYTE SECTORS 
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COMMAND PACKET OFFSETS 

.SBTTL COMMAND PACKET OFFSETS 1 

$ 
a GENERIC COMMAND PACKET OFFSETS 
5 : 
6 
7 000000 P.CRF = 0. ; COMMAND REFERENCE NUMBER 
8 00004 P“UNIT = 4. ; UNLT NUMBER 
9 900010 P_OPCD = 8. ; OPCODE 

10 000012 P/MOD = 10. ; MODIFIERS 
11 000014 P/BCNT = 12. ; BYTE COUNT 
12 000020 P|BUFF = 16. ; BUFFER DESCRIPTOR 
13 000020 P_UADI »= 16. ; BUS ADDRESS OF BUFFER DESCRIPTOR 
13 000034 P_LOBN = 28. ; LOGICAL BLOCK NUMBER 
1 
16 ; 

17 : ABORT AND GET COMMAND STATUS COMMAND PACKET OFFSETS 
1 
19 
20 000014 P.OTRF = 12. ; OUTSTANDING REFERENCE MIMBER 

1 
22 3 
23 ; ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS 
24 3 

25 
26 000016 P.UNFL = 14. ; UNIT FLAGS 
27 000020 P/HSTI = 16. ; HOST IDENTIFIER / RESERVED 
28 000034 P_ELGF = 28. ; ERROR LOG FLAGS 
29 000040 PSH = 32. ; SHADOW UNIT 
30 000042 P.CPSP = 34. ; COPY SPEED 

a 
33 3 REPLACE COMMAND PACKET OFFSETS 

35 , 
36 000014 P.RBN = 12. ; REPLACEMENT BLOCK NUMBER 

38 3 
39 : SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS 

41 ° 
42 00c014 P.VRSN = 12. ; MSCP VERSION 
a3 000016 P/CNTF = 14. ; CONTROLLER FLAGS 
aa 000020 P-HTMO = 16. ; HOST TIMEOUT 
45 000022 P'USEF = 18. ; USE FRACTION 
46 000024 P_TIME = 20. ; QUAD-WORD TIME AND DATE 

46 3 
49 ; MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS 

3 

51 
52 000034 P.RGIL = 28. ; REGION IO 
35 000040 P_RGOF + 32. ; REGION OFFSET 

55 8 
56 ; EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS 

SEQ 0101 
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SE@ 0102 
CZUDHAO UDASO4/KDASO-@ BASIC SU MACRO VOS.0l1b Sunday 07-Oct-84 10: 

COMMAND PACKET OFFSETS 

28 0000. s OMOT TERMINAL ADOR. (MAINT WRITE OY) 

60 900084 P OVRL . 58. ; BUFFER DESCRIPTOR FOR OPERLAYS 60 . : 

61 
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ENO PACKET OFFSETS 

000014 
000020 

.SBTTL ENO PACKET OFFSETS 

SEQ 0103 

; GENERIC END PACKET OFFSETS 

P.CRF = 0. ; COMMAND REFERENCE NUMBER 
P'UNIT « 4. ; UNIT NUMBER 
P/OPCD = 8. ; OPCODE (1LSO CALLED ENDCODE) 
P'FLGS = 9. ; END PACKET FLAGS 
P'STS = 10. ; STATUS 
P'BCNT = 12. ; BYTE COUNT 
P_/FBBK « 26. ; FIRST BAD BLOCK 

3 GET COMMAND STATUS END PACKET OFFSETS 

P.OTRF = 12. ; OUTSTANDING REFERENCE NUMBER 
P'CHST = 16. + COMMAND STATUS 

P.MLUN = 12. 
P.UNFL = 14. 
P.HSTI = 16. 
P.UNTI = 20. 
P.MEDI «= 28. 
P.SHUN = 32. 
P.SHST = 34. 
P.TRKS = 36. 
P.GRPS = 38. 
P.CYLS = 40. 
P.RCTS = 44. 
P.RBNS = 46. 
P.RCTC = 47, 

3 ATTENTION MESSAGE OFFSETS 
H 

P.KLUN = le. 
P.UNFL = 14, 
P.HSTI = 16. 
P.UNTI = 20. 
P.MEOI «+ 28. 
P.SHUN = 32. 
P.SHST = 34, 
P.UNSZ = 36. 
P.VSER = 40. 

o
e
 

oe
 

we
 

Ge
 

GF
 

Os
 

OF
 

OF
 

Os
 

Ge
 

we
 

we
 

Be
 

OD
 

Oe
 

@o
 

ee
 

ae
 

ee
 

we
 

be
 

we
 

Of
 

ee
 

GET UNIT STATUS END PACKET OFFSETS 

MULTI-UNIT CODE 
UNIT FLAGS 
HOST IDENTIFIER 
UNIT IDENTIFIER 
MEDIA TYPE IDENTIFIER 

TRACK SIZE 
GROUP SIZE 
CYLINDER SIZE 
RCT TABLE SIZE 
RBNS / TRACK 
RCT COPIES 

ONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE 

MULTI-UNIT CODE 
UNIT FLAGS 
HOST IDENTIFIER 
UNIT IDENTIFIER 
MEDIA TYPE IDENTIFIER 
SHADOW UNIT 
SHADOW STATUS 
UNIT SIZE 
VOLUME SERIAL NUMBER 

SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS 
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END PACKET OFFSETS 

SEQ 0104 

58 
59 000014 P.VRSN = le. : MSCP VERSION 

60 000016 P.CNTF = 14. ; CONTROLLER FLAGS 

61 000020 P.CTMO = 16. 3 CONTROLLER TIMEOUT 

62 000022 P.CSVR = 18. : CONTROLLER SOFTWARE VERSION 

63 000023 P .CHVR = 19. : CONTROLLER HAROWARE VERSION 

64 000024 P.CNTI = 20. : CONTROLLER ID 

65 
3 

67 3 GET DUST STATUS ENO PACKET OFFSETS 
68 3 
69 
70 000014 P.OEXT = 12. 3 EXTENSION DOWNLINE LOADABLE PROGRAM 

71 000017 P.OFLG = 15. 3 FLAGS 
72 000020 P.DOPRG = 16. : PROGRESS INDICATOR FOR REMOTE PROGRAM 

73 000024 P.OTMO = 20. ; TIMEOUT 

74 
75 ; 
76 3 STATUS AND EVENT CODE OEFINITIONS 
7 H 
78 
79 000037 ST.MSK = 37 3 STATUS / EVENT CODE MASK 

80 000040 ST.SUB = 40 ; SUB-CODE MULTIPLIER 

61 000000 SsT.suc = 0 3s SUCCESS 

82 000001 ST.CMD = 1 3: INVALIO COMMAND 

83 000002 ST.ABO = 2 3: COMMAND ABORTED 

64 000003 ST.OFL = 3 3; UNIT-OFFLINE 
85 000004 ST.AVL = 4 3 UNIT-AVAILABLE 

86 000005 ST.MFE = 5 3 MEOIA FORMAT ERROR 

87 000006 ST.WPR = 6 3; WRITE PROTECTED 
68 000007 ST.CMP «= 7 ; COMPARE ERROR 

89 000010 ST.DAT = 10 : DATA ERROR 
90 000011 ST.HST = 11 : HOST BUFFER ACCESS ERROR 

91 000012 ST.CNT = 12 3: CONTROLLER ERROR 
92 000013 ST.ORV = 13 ; ORIVE ERROR 
93 000037 ST.DIA = 37 3: MESSAGE FROM AN INTERNAL DIAGNOSTIC 

36 000400 ST.AOQL » 400 3; ALREADY ON-LINE 

96 H 
97 3 DUP MESSAGE TYPES 
98 3 
99 

100 010000 OU.QUE = 10000 ; QUESTION 
101 020000 OU.DFL = 20000 3; DEFAULT QUESTION 

102 030000 OU.INF = 30000 3 INFORMATION 
103 040000 OU.TER = 40000 3; TERMINATOR 
104 050000 OU.FTL = 50000 3; FATAL ERROR 

105 060000 DU.SPC = 60000 3; SPECIAL 
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CONTROLLER TABLE DEFINITIONS 
7-
4 
O
U
 

& 
U
f
 

002150 
002150 
002150 
002150 
002150 
002150 
002150 
002150 
002150 
002150 
002150 
002150 
002150 
002150 
002150 

002150 

000077 
000777 

. SBTTL 

CT.UNT 
CT.vEC 
CT.BRL 

CT. AVL 
CT.VER 

CT.REQ 

CT.MSG 

cT.cMO 
CT.RN 

TABLE 

CONTROLLER TABLE DEFINITIONS 

CONTROLLER TABLE DEFINITIONS 

ONE TABLE WILL BE SET UP BY INITIALIZATION SECTION FOR EACH CONTROLLER 
SELECTED FOR TESTING. TABLES ARE CONTIGUOUS. THE END OF THE TABLES IS 
MARKED BY A WORD OF ZERNDS. 

THE FIRST TABLE IS POINTED TO BY THE CONTENTS OF CTABS. 
THE NUMBER OF TABLES IS CONTAINED IN CTRLAS. 

* 000077 
= 000777 
*» 007000 

* BIT15 
° BIT6 

= BIT4 

* BITS 

» BITe2 
= BITi 

ITEM C.UAOR 
ITEM C.UNIT 
ITEM C. VEC 
ITEM C.USR 
ITEM C. JAD 
ITEM C.FLG 
ITEM C.HCOM 
ITEM C.ORO 
ITEM C.OR1 
ITEM C.OR2 
ITEM C.OR3 
ITem C.10 
ITEM C.TOW 
ITEM C.REF 

END C.SIZE 

N
O
R
I
O
 
R
O
R
 

OP
E 
R
o
f
l
 

+ LOGICAL UNIT NUMBER MASK 
s VECTOR ADORESS MAS 
+ BR LEVEL MASK 

SET WHEN NOT AVAILABLE FOR TESTING 
CONTROLLER MICRO VERSION NUMBER WAS 

PRINTED IF SET 
BUFFER HAS BEEN GIVEN TO CONTROLLER 

FOR REQUEST. SET WHENEVER READ 
OUST DATA COMMAND ISSUEO. 

MESSAGE RESPONSE RECEIVED. WHENEVER 
SET, CT.CMD IS CLEARED. 

COMMAND ISSUED, WAITING FOR RESPONSE 
OM PROGRAM RUNNING 

+ START A TABLE DEFINITION 
<BUS ADORESS OF IP REGISTER> 
<UNIT NUMBER TO TEST> 
<VECTOR ADORESS/BR LEVEL > 
<INTERRUPT SERVICE ROUTINE FOR CONTROLLER> 
‘renee TWO WORDS LOADED WITH [JSR RO CNTSRV}> 
<P > 

«BEGINNING ADRS OF HOST COMM AREA IN MEMORY> 
<POINTER TO ORIVE TABLES> 
<IF ZERO, NO ORIVE TABLE EXISTS> 

we
 

Oe
 

Os
 

G2
 

G8
 

GF
 

we
 

ae
 

OF
 

OF
 

<TIMEQUT COUNTER> 
« (TWO WORDS)> 
<COPMAND REFERENCE NUMBER> 

<SIZE OF CONTROLLER TABLE IN BYTES> 
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ORIVE TABLE DEFINITIONS 

SEQ 0106 

.SBTTL ORIVE TABLE DEFINITIONS 1 

5 $oe 

4 3 ORIVE TABLE DEFINITIONS 

5 3 
6 3 ONE ORIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH 

7 3 ORIVE SELECTED FOR TESTING. EACH TABLE IS POINTED TO By A 

8 3 WORD IN THE CONTROLLER TABLE ON WHICH THE ORIVE EXISTS. 

9 : 
1c 3 THE FIRST TABLE IS POINTED TO BY THE CONTENTS OF OTABS. 

tt a: 
12 
13 000077 OT.UNT = 000077 3 LOGICAL UNIT NUMBER OF DRIVE 

14 
15 100000 OT.AVL = BIT15S 3 SET WHEN NOT AVAILABLE FOR TESTING 

16 040000 O.Iw = BIT14 3s INITIAL WRITE 

17 020000 0.0CY » BIT13 3s DIAGNOSTIC CYLINDERS 

16 010000 0.ECC s BIT12 3s ECC CORRECTION ENABLED 

19 004000 0.R0 ® BIT11 3 READ OMY 

20 002000 0.wO * BITIOG 3 WRITE ONLY 

2l 001000 O.RET « BIT9 3 RETRIES ENABLED 

22 000400 O.CYL * BITS 3 START/END CYLINDERS SPECIFIED 

23 000100 0.SEQ = BIT6 s SEQUENTIAL ACCESS 

24 000040 0.8€ « BITS 3 BEGIN/END BLOCKS USED 

25 000020 O.T!R » BIT4 3 WHEN 0.8€°0: 1 - TRACKS. 0 GROUPS 

26 000010 O.we « BIT3 3 WRITE CHECKS ENABLED 

2? 000004 O.WCA » BIT2 3 ALWAYS WRITE CHECK 

28 000002 0.0€ * BIT 3s DATA COMPARES ENABLED 

29 000001 0.0CA » BITO : ALWAYS DATA COMPARE 

30 011012 OOEF © 0.ECC+D.WC-0.0C-D RET 3 DEFAULT D.PRM 

3} 140200 O.ZERO © BIT1S-BIT7-0. Iu 3 BITS TO BE CLEARED 

33 002150 TABLE 3 START A TABLE DEFINITION 

34 002150 ITEM 9.ORV 2 <ORIVE NUMBER> 

33 002150 ITEM O.UNIT r4 «LOGICAL UNIT NUMBER> 

78 002150 END 0.SIZE <SIZE OF ORIVE TABLE IN BYTES> 

60 3 
4 3 OM PROGRAM HEADER DEFINITIONS 

8 
63 
64 000000 OMTRLN = O 3 OFFSET TO DOWNLINE LOAD PROGRAM SIZE 

65 000004 OMOVAL = 4 3 OFFSET YO SIZE OF OVERLAY 

66 000040 OMMAIN = 40 ; OFFSET TO FIRST WORD OF MAIN PROGRAM 

67 001000 OMFRST » 1000 3 ADORESS START OF HEADER IN DM FILE 
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a
u
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o
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002150 
002150 
002150 
002152 
002154 
002156 

002160 
002162 
002164 
002166 
602170 
002172 
002174 
002176 
002200 

002202 

002256 
002260 
002262 
002264 
002266 
002272 

002276 

000010 

.SBTTL GLOBAL DATA SECTION 

yee 

3 

3 
Ree 

THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED 
IN MORE THAN ONE TEST. 

ERRTBL 
LSERRTBL:: 
ERRTYP:: 

ERRNBR: : 
ERRMSG: : 
ERRBLK: : 

FFREE:: 
FSIZE:: 
FMEM: 
FMEMS: 
OTABS:: 
CTABS:: 
CTRLAS: 
TSTTAB: 
OMPROG : 

IFLAGS:: 

ICONT 
IREST 
ISTRT 
ISTRTH 

TNUM 

URNING ; 
UCNT: 
INTRCV: 

TEMP: 

IPAORS: 

-BLKW 
-BLKW 
-BLKW 
-BLKW 
-BLKW 
-BLKW 
e BLKW 

* BLKW 

-BLKW 

-BLKW 

Pat
 
Po
 

fe
 

Pe
 
pe
 

be
 

ee 
pee

 
pee

 

1 

se BIT] 
»» BIT2 
ses BIT3 

se BITS 

-WORD O 
-BLKW 
e @LKW 

-BLKU 
e BLKW 

i 
1 
1 
1 

553
8 

-BLKW 12. 

o
o
0
o
°
o
 

KW11 CLOCK CONTROL 

-WORD 0 
-BLKW 
-BLKW 
- BLK 
-BLKW 
-BLKW 

-BLKW 

1 
1 
1 
2 
2 

1 

FIRST FREE WORD IN MEMORY 
SIZE OF FREE MEMORY IN WORDS 
COPY OF FFREE AT END OF INIT SECTION 
COPY OF FSIZE AT END OF INIT SECTION 
START OF DRIVE TABLE STORAGE 
START OF CONTROLLER TABLE STORAGE 
COUNT OF CONTROLLERS IN PTABLES 
POINTER TO 1ST CONTROLLER TABLE 
START ADDRESS OF OM PROGRAM 

FLAGS FROM INIT CODE 

CONTINUE EVENT FLAG 
RESTART FLAG 
START FLAG 
START FLAG HOLD FOR OMRG4 ROUTINE 

NUMBER OF TEST EXECUTING 
NUMBER OF UNITS TO RUN AT ONE TIME 
NUMBER OF UNITS STILL RUNNING 
COUNTER OF UNITS UNDER TEST 
INTERRUPT RECEIVED FLAG 

TEMPORY STORAGE FOR GMANI RESPONSES 

4 ENTRIES 
FOR CONTROLLER 

CSR 
ADORE SSES 

CSR OF CLOCK 
BR LEVEL 
VECTOR 
HERTZ (5C. OR 60.) 
ELAPSED TIME 
STATISTICAL REPORT TIMER 

SET TO -1 BY NON-EXISTANT ADDRESS 

SEQ 0107 
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SEQ 0108 

73 
75 002300 TOWRA: .BLKW 1 3 WRITE/READ REGION 
76 002302 T2WRO: .BLKW 1 3 WRITE/READ OFFSET 

77 002304 T20R; -BLKW 1 3: DIAGNOSE REGION 

79 
80 002306 012252 PTYPE: .WORD PF 3 PRINT TYPE 

61 902310 000 TTvOuT: .BYTE 0O 3 TTY OUTPUT BUFFER 

82 002311 000 .BYTE O 3 TERMINATOR FOR ASCIZ STRING 

83 EVEN 

8s 3 
8 3 DATA TO BE SENT AND RECEIVED BY CONTROLLER INITIALIZATION 
87 8 
88 
89 002312 020500 INITOL: .WORD RSP.S1 3 1ST WORD RESPONSE CHECK ROUTINE 
90 002314 000000 SND.Si: .WORD 0 s 1ST WORD TO SEND TO SA REGISTER 

91 002316 020512 -WORD RSP.S2 s 2ND WORD RESPONSE CHECK ROUTINE 
92 002320 000000 SND.S2: .WORD O 3s 2ND WORD TO SEND TO SA REGISTER 

93 002322 020532 .WORD RSP.S3 s 3RD WORD RESPONSE CHECK ROUTINE 
94 002324 00000C SND.S3: .WORD 0 3 380 WORD TO SEND TO SA REGISTER 

33 33 .WORD RSP.S4 3 4TH WORD RESPONSE CHECK ROUTINE 

97 002326 000000 SSTEP4: .WORD O 3 LOCATION TO SAVE STEP 4 VALUE 

98 002330 000000 CNTRSO: .WORD 0 3 LOCATION FOR STEP BIT MASK 

100 0)2332 WCHNGO: .BLKW 1 s SAVED LOOPBACK DATA 

101 002334 BRLEV: .BLKW 1 3 WORD FOR BR LEVEL STORAGE 

103 0364153 T18MSZ «= 36413 3; CONTROLLER MEMORY SIZE 

104 002336 TIBPAT: .OLKw 1 3 STORAGE FOR DATA PATTERN 

105 002340 OMPTR: .BLKW 1 3: STORAGE FOR OM PRCGRAM POINTER 
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O
R
O
N
O
 

a 
W
N
 

002342 
002342 
002342 

002366 
002366 
002366 

002432 

002435 
002440 
002443 
002466 
002474 
002477 
002566 
002643 
002736 
003042 
003057 
003156 
003266 
003322 
003353 
003377 
003426 
003443 
003472 
003500 
003553 

114 

103 

040 

045 
045 
042 
104 
104 
042 
116 
116 
116 
042 
116 
116 
O42 
042 
O42 
042 
042 
042 
042 
0462 
042 

117 

132 

040 

107 

g 

.SBTTL GLOBAL TEXT SECTION 

soe 

; THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS, 
: MESSAGES, AND ASCII INFORMATION THAT ANE USED IN 
3 MORE THAN ONE TEST. 
_ 

3 

: NAMES OF DEVICES SUPPORTED BY PROGRAM 
3 

DEVTYP <LOGICAL DISK ORIVE> 
LSOVTYP:: 

“ASCIZ /LOGICAL DISK DRIVE/ 
“EVEN 

3 

; TEST DESCRIPTION 
3 

Leese DESC?*PT <CZUDHAO UDASOA,KDASO-@ BASIC SUaSY> 

“" ASCIZ /CZUDHAO UDASOA,KDASO-Q@ BASIC SUBSY/ 
“EVEN 

3 

: UNFORMATTED MCSSAGES 
3 

T40PT7: .ASCIZ \ \ 

3 
; FORMAT STATEMENTS USED IN PRINT CALLS 
3 

FRMTT: .ASCIZ \STS 
CRLF:  .ASCIZ \siN\ 
QNTIM: .ASCIZ \“° RUNTIME “Di6":"N\ 
RNTIML: .ASCIZ \C9*%:"\ 
RNTIM2; .ASCIZ \O9\ 
ERRME1: .ASCIZ \" © # © ERROR PROCESSING MESSAGE STRING ¢ ¢ ¢°N\ 
MXFERP: |ASCIZ \N°REACHED TRANSFER LIMIT - TESTING STOPPED"N\ 
ERRLIM: _ASCIZ \N°UNIT "D6" REACHED ERROR LIMIT - UNIT DROPPED FROM TEST“N\ 
INTSTO: _ASCIZ \N“TESTING INTERRUPT ABILITY OF CONTROLLER AT ADR “016” VEC “09”... 
INTST1: .ASCIZ \*COMPLETED“N\ 
T2WARM: _|ASCIZ \N°MANUAL INTERVENTION NOT ALLOWED. TEST 2 RUNNING UNATTENDED “N\ 
T2CMS1: ASCII \N“TEST 2 MANUAL INTERVENTION ON UNIT "D8" CONTROLLER AT “016" ORIVE “DON\ 

"PSEIL \“TO WRITE AND READ MEMORY: “N\ 
"ASCII \" W OATA REGION OFFSET“N\ 
"ASCII \* R REGION OFFSET "N\ 
"ASCII \“TO RUN A DIAGNOSTIC: "N\ 
"ASCII \“ 0 REGION"N\ 
"ASCII \“TO EXIT QUESTIONING: "N\ 
"ASCII \" E“NA 
"ASCIZ \“DATA, REGION AND OFFSET ARE HEX VALUES. "N\ 

T2CMSS: .ASCIZ \"? INPUT ERROR"N\ 
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66 
67 
68 
69 
71 
72 
73 
78 
719 
80 
81 
82 
83 
84 
85 
86 
87 
88 
90 
92 
93 

003574 
003647 

003724 
003743 
003764 
004004 
004024 
006042 
004070 
004105 

004106 

004117 
004117 
004117 
004117 
004202 
004271 
004340 
004426 
004507 
004571 
004656 
004731 
005025 
005121 
005141 
005231 
005332 
005430 
005465 
003560 
005616 
005676 
005746 
005777 
006013 
006123 
006200 
006301 
006331 
006424 
006464 
006530 
006613 
006652 
006727 
007026 
007066 
007156 
007220 
007321 
007401 
007A72 
007526 

116 
O42 

042 
O42 
042 
042 
042 
042 
042 
000 

122 

042 
122 
122 
122 
122 
042 
122 
122 
122 
042 
042 
O42 
116 
122 
042 
122 
042 
104 
042 
123 
123 
122 
942 
122 
042 
122 
042 
042 
122 
042 
122 
122 
042 
122 
042 
122 
122 
122 
O42 
122 

042 
116 

110 
102 
104 
104 
040 
040 
040 

125 
117 

117 
125 
111 
111 
040 
040 
040 

122 

116 
122 
122 
122 
042 
105 
042 
122 
042 
110 
101 
le2 
103 
042 
124 
042 
125 
042 
110 
042 
117 
042 
125 
042 
101 
042 
101 
105 
042 
116 
042 
042 
116 
042 
123 
042 
042 
042 
110 
042 

MESSG: .ASCIZ 
NOCLOCK: .ASCIZ 

BASNO: .ASCIZ 
BASNi: .ASCIZ 
BASNe: .ASCIZ 
BASNS: .ASCIZ 
BASL1: .ASCIZ 
BASL2: .ASCIZ 
BASL3: .ASCIZ 
BAS: .BYTE O 

BASLN: .ASCIZ 

X1A; 
X2A: 
X3A; 
X8A; .ASCIZ 
Xi: -ASCIZ 
X2: .ASCIZ 
x3; -ASCIZ 
x4: ASCII 

-ASCIZ 
x6: -ASCIZ 
x8: -ASCIZ 
X14; -ASCIT 

ASCII 
ASCII 
ASCII 
-ASCIZ 

X22: ASCII 
-ASCIZ 

X23A: -ASCIT 
ASCII 
-ASCIT 
ASCII 
-ASCIZ 

X238: -ASCIZ 
X26; -ASCTT 

-ASCIZ 
: -ASCIT 

-ASCIZ 
X26: -ASCIT 

-ASCIT 
-ASCIZ 

X27; ASCII 
-ASCIZ 

x26: -ASCIZ 
X29: ASCII 

-ASCIZ 
X71 ASCII 

-ASCIZ 
X32: -ASCIZ 
x35; -ASCIZ 
X36; ASCII 

-ASCIZ 
X38 ASCII 

\N"UNIT “D6” CONTROLLER AT "016" ORIVE “D9S\ 
\"NO LINE CLOCK AVAILABLE FOR TIMING EVENTS”NN 

\“HOST PROGRAM”\ 
\"BUS ADDRESSING”\ 
\“OISK RESIOENT"\ 
\“DISK FUNCTION'S 
\" OM PC; "012N 
\“ CONTROLLER AT "016\ 
\" DRIVE "“D9\ 

+ NULL TO PRINT NOTHING 

\R6R6R6R6\ 3 FORMAT FOR BASIC LINE OF ERROR MESSAGE 

\“INVALIO ANSWERS GIVEN TO THE HARDWARE QUESTIONS "N\ 
\RSR6 “CONTROLLER HAS MORE THAN ONE VECTOR OR BR LEVEL “'\ 
\RSR6“TWO UNITS SELECT THE SAME ORIVE“N\ 
\RSR6“MORE THAN 4 DRIVES SELECTED ON THIS CONTROLLER“N\ 
\R4°NOT ENOUGH MEMORY TO TEST THE UNITS SELCCTEO“N\ 
\“RESTART PROGRAM AND TEST FEWER UNITS AT A TIME “NN 
\R4"“TABLE CONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM“N\ 
\ASR6“TWO CONTROLLERS USE THE SAME VECTOR ’N\ 
\RS“CONTROLLER IS NOT SUPPORTED BY THIS DIAGNOSTIC PROGRAM. “N\ 
\"THIS PROGRAM REQUIRES A UDASOA (MODEL 6. MICROCODE VERSION“\ 
\"_AT LEAST 3), °NN 
\“OR A KDASO-@ (MODEL 13. MICROCODE VERSION AT LEAST 0)”N\ 
\N“CONTROLLER REPORTED MODE! CODE “04” AND MICROCODE VERSION “D4N\ 
\RS“STEP BIT OID NOT SET IN SA REGISTER DURING INITIALIZATION NN 
\“STEP BIT EXPECTED “O16NRER7\ 
NARS “CONTROLLER DIG NOT CLEAR RING STRUCTURE IN HOST MEMORY “\ 
N@OURING INITIALIZATION“N\ 
\09" WORDS WERE TO GE CLEARE) STARTING AT ADORESS “O16N\ 
\“THE FOLLOWING WORDS WERE NOT CLEARED: “N\ 
\S6* ADDRESS “S4 “CONTENTS “NN 
\S7016SS016N\ 
\RS"SA REGISTER OID NOT GC TO ZERO AFTER STEP 3 WRITE OF INITIALIZATION°N\ 
\“PURGE/POLE DIAGNOSTICS WERE REQUESTED “NRSR7\ 
\RS“INCORRECT DATA RETURNED IN SA REGISTER DURING INITIAL IZATION“NN 
\"SA EXPECTED: “O16NRER7\ 
\RS"DATA COMPARISON ERROR DURING DIAGNOSTIC PORT LOCP TEST“N\ 
\“DATA SENT TO SA REGISTER: “O16N\ 
\“RECEIVED FROM SA REGISTER: “OL6NR7\ 
\RS“SA REGISTER OID NOT CHANGE AFTER WRITING TO IT“NN 
\“IN PORT LOOP DIAGNOSTIC “NR&R7\ 
\RS"CONTROLLER DIO NOT INTERRUPT THE HOST“NR7\ 
\RS“CONTROLLER INTERRUPTED AT DIFFERENT GR LEVEL THAN EXFECTED”N\ 
\@INTERRUPT WAS AT BR LEVEL “O3N\ 
\RS"NO INTERRUPT RECEIVED FROM OM PROGRAM FOR 3 MINUTES“N\ 
\“ASSUME PROGRAM IS HUNG“N\ 
\RS "MESSAGE BUFFER RECEIVED FROM CM PROGRAM WITH UNKNOWN REQUEST NUMBER “N\ 

\R5“0M PROGRAM ASKED FOR DATA ON UNKNOWN DRIVE “N\ 
\R5"NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS”N\ 
\*“WHILE LOADING OM PROGRAM“N\ 
\RS "MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS”N\ 



H9 
SEQ 0111 

CZUDHAO UDASOA/KDASO-@ BASIC SU MACRO VO5S.01b Sunday 07-Oct-84 10:38 Pege 97-2 
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134 007613 
135 007711 
136 007722 
138 007732 
139 010017 
140 010060 
196 010126 
147 010200 
148 010234 
149 010301 
150 010404 

NN 
151 010521 
152 010606 
153 010635 
154 010672 
155 010741 

042 
042 
042 
le2 
042 
042 
122 
042 
123 
122 
042 

123 
123 
042 
042 
042 

103 
117 
117 
065 
103 
104 
065 
115 
063 
065 
105 

663 
066 
123 
122 
122 

-ASCIT 
. ASCII 
-ASCIZ 

x39: -ASCITI 
~ASCIT 
-ASCIZ 

XFCE: ~ASCIZ 
XMSG1: .ASCIZ 
xMSG2: .ASCIZ 
XPKT1L:; .ASCITI 

-ASCIT 

-ASCIZ 
XPKT2: .ASCIZ 
XSA; -ASCIZ 
XFRU: -ASCIZ 
XFRUA: .ASCIZ 

- EVEN 

\*“CHECK BUS SELECTION SWITCHES ON CONTROLLER PROCESSOR MODULE ’N\ 
\ “OR BUS ONN 

N°OR “RIN 
\RS"DATA COMPARE ERROR OURING CONTROLLER MEMORY TEST”“N\ 
\*“CONTROLLER MEMORY ADORESS: “O16N\ 
N“DATA WRITTEN: "016" DATA READ: “O16N\ 
NRS"FATAL ERROR REPORTED BY CONTROLLER ”NRE\ 
\@MESSAGE BUFFER CONTAINS: "NN 
\S301651016S1016S1016S1016S1016S1016N\ 
\RS "RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA“NN\ 
\"EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS RECEIVED INCORRECTLY~ 

\S3"COMMAND PACKET SENT“S6”RESPONSE PACKET RECEIVED*N\ 
\S6016S1016S14016S1016N\ 
\"SA REGISTER CONTAINS: "“O16N\ 
\*"REPLACE CONTROLLER PROCESSOR MODULE “N\ 
\N"REPLACE CONTROLLER SDI MODULE “NN 
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UT
 

& 
W
o
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10 011002 
011002 
011002 
011016 
011016 
011016 

011020 
011020 
011020 
011034 
011034 
011034 

011036 
011036 
011036 
011052 
011052 
011052 

011054 
011054 
011054 
011064 
011064 
011064 

011066 
011066 
011066 
011076 
011076 
011076 

011100 
011100 
011100 
011114 
011114 
011114 

011116 
011116 
011116 
0111352 
011132 
011132 

104423 

104423 

104423 

104423 

104423 

104423 

104423 

.SBTTL GLOBAL ERROR REPORT SECTION 

3o° 

; THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS USED 
BY MORE THAN ONE TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PNTB ; 

3 (BASIC) AND PNTX CEXTENOED) CALLS ARE USED TO CALL PRINT SERVICES. 

BGNMSG ERROOL 
ERROOI: ; 

PNTB X1,@X1A 

ENOMSG 
L1000e2: 

TRAP C8MSG 

BGIMSG ERROO2 
ERROO?: : 

PNTB X2, @X2A 
ENOMSG 
L10903:;: 

TRAP C$MSG 

BGNMSG ERROOS 
ERROOS: : 

PNTB X3,@X3A 
ENOMSG 
110004: 

TRAP C8MSG 

BGNMSG ERROO4 
ERROOE: : 

PNTB x4 
ENOMSG 
110005: 

TRAP CS$MSG 

BGNMSG ERROOS 
ERROOG: : 

PNTB x6 
ENOMSG 
10006: 

TRAP C$MSG 

BGNMSG ERROOS 
ERROOS: : 

PNTB X86, @X8A 
ENOMSG 
110007: 

TRAP C$MSG 

BGNMSG ERRO14 
ERROL4:: 

PNTB X14,R3,R1 
ENOMSG 
L10010: 

TRAP CS$MSG 

SE@ 0112 
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42 011134 BGNMSG ERRO2) 

011134 ERRO21:: 

43 011134 PNTB XFCE ,R2 

44 011146 010201 MOV R2,R1 

45 011150 000301 SWAB R1 
46 011152 042701 177775 BIC otC<2>,R1 

47 011156 001405 BEQ ERR21A 

48 011160 PNTB XFRUA 

49 011170 000404 BR ERR21E 

50 011172 ERR2I1A: 
§1 011172 PNTB XFRU 

S2 011202 ERR21E: 
§3 011202 ENOMSG 

011202 L10011; 
ca 011202 104423 TRAP C$MSG 

55 011204 BGNMSG ERRO22 
011204 ERRO22: : 

56 011204 042737 100000 002330 BIC @SA.ERR,CNTRSOD 
57 Ol1l12i2 PNTB X22, CNTRSO,R2 
56 011230 ENDMSG 

011230 L10012: 
59 011230 104423 TRAP c$MSG 

60 011232 BGNMSG ERRO23 
011232 ERRO?S: : 

61 011232 PNTB X23A,R1,F FREE 

62 011250 005742 TST -C(R2) 
63 011252 005712 ERR2SA: TST (R2) 
64 011254 001406 BEG ERR23B 
65 011256 PNTB X238 ,,R2,CR2) 
66 33 DEC R4 
67 33 8EQ ERROSC 
686 011272 005722 ERR2SB: TST CR2)+ 
69 011274 005303 OEC R3 
70 011276 001365 BNE ERR2SA 
71 3 sERROSC: 
72 011300 PNTB XFRU 
73 011310 ENDMSG 

011310 L100%3: 
- 011310 104423 TRAP C$MSG 

75 011312 SGNMSG ERRO24 
011312 ERRO24: : 

76 011312 PNTB X24 ,Re2 
77 011324 ENOMNSG 

011324 L10014; 
18 011324 104423 TRAP C$MSG 

79 011326 BGNMSG ERRO2S 
011326 ERRO?S:: 

80 011326 PNTB X25,R1,R2 
81 011342 ENOMSG 

011342 L10015: 
82 011342 104423 TRAP C$MSG 

63 011344 BGNMSG =RRO26 

SEQ 0113 
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011344 
84 0113544 
65 011362 

011362 
011362 

86 
87 011364 

011364 
88 011364 
89 011400 

011400 
011400 

90 
91 011402 

011402 
92 011402 
93 011412 

011412 
011412 

95 011414 
011414 

36 011414 
97 011426 

011426 
011426 

100 011430 
011430 

101 011430 
102 011442 

011442 
011442 

104 011444 
011444 

105 011444 
106 011454 

011454 
011454 

107 
108 011456 

011456 
109 0114546 
110 011466 
111 011472 

011472 
011472 

112 
113 011474 

011474 
114 011474 
115 011500 

011500 
011500 

116 
117 011502 

104423 

104423 

104423 

104423 

104423 

104423 

004737 

104423 

004737 

104423 

011660 

011566 

ERRO2E: : 
PNTB 

ENOMSG 
L10016; 

TRAP 

BGNMSG ERRO27 
ERRO27:: 

PNTB 
ENOMSG 
L10017: 

TRAP 

BGNMSG ERRO28 
ERRO2B: : 

PNTB 
ENOMSG 
L10020: 

TRAP 

BGNMSG ERRO29 
ERRO2S: : 

PNTB 
ENOMSG 
L10021: 

TRAP 

BGNMSG ERROSO 
ERROSO: : 

PNTB 
ENDMSG 
L10022: 

TRAP 

BGNMSG ERRO31 
ERRO3S1: : 

PNTB 
ENDMSG 
110023: 

TRAP 

* TRAP 

BGNMSG ERRO3S 

K9 

X26, 2(R4),Re 

CsmsG 

X27, 2(R4) 

CsMSG 

x28 

C$MSG 

X29,R1 

CSMSG 

XFCE ,R1 

CSMSG 

X31 

CSMSG 

x32 
MSGPKT 

CSMSG 

PNTPKT 

CSMSG 

SEQ 0114 
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GLOBAL ERROR REPORT SECTION 

011502 
118 011502 
119 011512 604737 011660 
120 011516 

011516 
011516 104423 

lel 
122 011520 

011520 
123 011520 
124 011530 

011530 
011530 104423 

125 
126 011532 

011532 
127 011532 
126 011542 

011542 
011542 104423 

131 011544 
011544 

132 011544 
133 011564 

011564 
011564 104423 

141 011566 
142 011576 010401 
143 011600 9062701 000020 
144 011604 010402 
145 011606 062702 000020 
146 011612 012703 000014 

148 011616 
149 011642 062701 000004 
150 011646 062702 000004 
151 011652 005303 
152 011654 001360 
153 011656 000207 

155 011660 
156 011670 016504 000014 
157 011674 062704 000206 
158 011700 012703 000005 
159 011704 
260 011746 062704 000016 
161 011752 005303 
162 011754 001353 
163 011756 000207 

165 011760 
011760 

166 011760 013702 002204 
167 011764 006302 
168 011766 012703 004070 

ERROSS:: 
PNTB 
CALL 

ENDMSG 
L10026: 

TRAP 

BGNMSG ERRO36 
ERROS6: : 

PNTB 
ENOMSG 
L16027: 

TRAP 

BGNMSG ERRO38 
ERPOSE: : 

PNTB 
ENDIMSG 
L10030: 

TRAP 

BGNMNSG ERROS9 
ERROSS:: 

PNTB 
ENDMSG 
110031: 

PNTPKT: PNTB 

PNIPKL: PNTB 

MSGPKT: PNTB 
MOV 
ADO 
MOV 

MSGPKL: PNTB 
ADD 
DEC 
BNE 
RETURN 

BGNMSG ERR.ITN 
ERR. TN:: 

“OV 
ASL 
MOV 

x35 
MSGPKT 

CsMSG 

X36 

CSMSG 

x36 

C&8MSG 

X39,R1,TLSPAT,CR2) 

CSMSG 

XPKT2 
R4,R1 
oC .CPK RI 
R4 RO 
CHC .MPK ,R2 
#12. ,R3 

XPKT2,.2(R1),(R1),20R2),CR2) 
#4,R1 

XMSG1 
C.HCOMCRS) ,.R4 
@HC .BF2,R4 
#5,R3 
XMSG2,(R4),2(°R4), 4(R4),6(R4),8.(R4),10.(R4),12.(R4) 
#14. ,R4 
R3 
MSGPKL 

3; ERROR REPORT ROUTINE 

TNUM ,R2 s+ GET TEST NUMBER 
Re ; DOUBLE 
#BASL3,R3 ; GET ADDRESS OF DRIVE PRINT LINE 

SEQ 0115 
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GLOBAL ERROR REPORT SECTIOr 

SEQ 0116 

169 011772 005764 000004 TsT 4a(R4) ; CHECK IF ORIVE NUMBER GIVEN 

170 011776 100002 BPL 1$ ; BRANCH IF SO 

171 €12000 012703 004105 MOV @BAS ,R3 
172 012004 1$: PNTB BASLN, TNAMES-2(R2), @BASL1,(R4), OBASLS,(AS),R3,4(R4) 

173 012042 ASSUME C.UADR EQ 0 

174 012042 004737 021046 CALL RNTIME ; GET RUNTIME PARAMETERS 

175 012046 PRINT @CR + ADVANCE TO NEW LINE 

176 012056 062704 000006 ADO #6 ,R4 ; SET R4 TO POINT TO MESSAGE POINT_R 

177 012062 012402 MOV fR4)+ Re ; GET MESSAGE POINTER 

178 012064 006302 ASL RO : DOUBLE TO MAKE BYTE GFFSET 

179 012066 063702 002200 Add OMPROG , R2 : AOD TO START OF MESSAGE STRINGS 

180 012072 067702 170102 ADO SOMPROG .R2 ; ADD SIZE OF MAIN PROGRAM 

181 012076 105712 TST6 (R2) 3; CHECK FIRST BYTE 

182 012100 001001 BNE NCON s IF ZERO 

1863 012102 005202 INC R2 ; INCREMENT TO NEXT BYTE 

164 012108 012737 012322 002306 NCON: MOV oPX ,PTYPE ; CHANGE TO EXTENDED OUTPUT 

185 012112 004737 012476 CALL OSTRNG 3 OUTPUT ACCORDING TO STRING 

186 012116 ENDMSG 
012116 L1003e: 
012116 104423 TRAP C$MSG 

187 
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GLOBFL SUBROUTINES SECTION 

O
a
A
a
I
O
U
 
S
W
E
 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 
34 
35 
% 
37 
38 
39 
40 
41 
42 
43 
“4 
45 
46 
a7 
468 
49 
50 
51 

012120 
012120 
012122 
012124 
012126 

012130 
012130 

012132 
012136 
012142 
012144 
012146 
012152 
012154 

012156 012701 000146 
S2 012162 004737 012132 

160137 
002766 
060101 
060137 

000207 

002162 

002160 

.SBTTL GLOBAL SUBROUTINES SECTION 

oe
 e od
 

@e
 

we
 

Os
 

Ge
 

Oe
 

ae
 

ee
 

Os
 

OF
 

Ce
 

Be
 

ae
 

Oe
 

oF
 

OF
 

Ps 5 
¢ - 

we
 

ee
 

Be
 

ws
 

me
 

Oe
 

as
 

ws
 

ae
 

Ge
 

Ce
 

ae
 

Z 3 

FMERR MEMORY ALLOCATION ERROR 

THIS ROUTINE PRINTS A SYSTEM FATAL ERROR ANO EXITS THE TEST 

ERRSF 4, ,ERROO4 
TRAP CSERSF 
-WORD 4 
-WORD 0 
-WORD ERROO4 

; DO CLEAN-UP TRAP 
OOCLN 
TRAP CsOCLN 

ALOCM - ALLOCATE A BLOCK OF FREE MEMORY. REPORT ERROR If MEMORY 
EXHAUSTED. 

INPUTS: 
R1 - NUMBER OF WOROS TO ALLOCATE 
FFREE - FIRST FREE WORD IN MEMORY 

OUTPUTS FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS 

R1 - ADORESS OF FIRST WORD OF ALLOCATED MEMORY 
FFREE - NEW FIRST FREE WORD IN MEMORY 
FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION 

SYSTEM FATAL ERROR WILL BE REPORTED IF NOT ENOUGH MEMORY AVAILABLE 
AND ENTIRE PROGRAM WILL BE STOPPED. 

SAVE FFREE AT ENTRY 
REOUCE SIZE OF FREE MEMORY 

PUSH <FFREE> 
SUB R1,FSIZE 
BLT FMERR ; REPORT ERROR IF NOT ENOUGH MEMORY 
ADO R1,R1 3; CHANGE WORDS TO BYTES 
ADO R1 FFREE ; CALCULATE NEW START OF FREE MEMORY 
oor URN <Ri> 3; GET START OF ALLOCATED MEMORY 

HCOMM - ALLOCATE MEMORY FOR HOST COMMUNICATION AREA AND PACKET 
BUFFERS WITH ONE DESCRIPTOR IN EACH RING. THIS SUBROUTINE IS CALLED 
AFTER INITIALIZING A CONTROLLER WITH SA.MSG=0 AND SA.CMO=0. 

INPUTS: 
RS - ADDRESS OF CONTROLLER TABLE 

OUTPUTS: 
CONTROLLER TABLE POINTING TO HOST COMMUNICATION AREA, 
RING POINTERS TO PACKETS, 
R4 - ADORESS OF HOST COMMUNICATION AREA 

MOV @<HC .SIZ>/2,R1 ; GET SIZE OF AREA TO ALLOCATE 
CALL ALOCM : ALLOCATE THE MEMORY 

SEQ 0117 



GLOBAL SUBROUTINES SECTION 

53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

85 

012166 
012170 

012174 
012200 
012204 
012210 
012214 

012216 
Ol2222 
012224 
012230 
012234 
012236 

012266 
012270 
012274 
012276 
012276 
012302 
012304 
012310 
012312 
012314 
012320 
012322 
012322 
012326 
012330 
0123354 
012336 
012340 
012544 
012346 
012346 
012352 
012354 
012360 
012362 
012364 
012370 

010104 
010465 

062701 
010164 
062701 
010164 
000207 

110037 

012701 
120027 
001002 
012701 

004777 

000207 

012746 
010146 
012746 
010600 
104417 
062706 
000207 

012746 
010146 
012746 
010600 
104414 
062706 
000207 

012746 
010146 
012746 
010600 
104415 
062706 
000207 

012746 
010146 
012746 
010600 
104416 
062706 
000207 

000014 

000010 

002310 

18; 

PX: 

PS: 

MOV 
MOV 

ADO 
Mov 
ADO 
mov 
RETURN 

PPINTC - PRINT A CHARACTER 

B10 
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R1,R4 
R4,C.HCOMCRS ) 

OHC .MPK RI 
R1, HC .MSGC(R4 ) 
@<HC .CPK-HC .MPK>,R1 
R1,HC.CMOCR4E ) 

CALL WITH MACRO PRINT 

MOvB RO, TTYOUT 

R1, eTTYOUT 
@TTYOUT, -( SP) 
R1,-CSP) 

R1,eTTYOUT 
@TTYOUT, -(SP) 

R1, oTTYOUT 
eTTyOuT, -(SP) 
Rl, -(SP) 

02,-(SP) 
SP ,RO 

CSPNTX 
06, SP 

RL, eTTYOUT 
@TTYOUT, -( SP) 
R1, -(9P) 

#2, -(SP) 
SP RO 
CSPNTS 

GET ADORESS OF HOST COMM AREA 
PLACE BEGINNING ADRS OF HOST COPm 

AREA IN THE CONTROLLER TAGLE 
COMPUTE START OF MESSAGE PACKET 
PLACE IN RING 
COMPUTE START OF COMMAND PACKET 
PLACE IN RING 

SAVE CHARACTER FOR TTY OUTPUT 

GET FORMATTED ASCIZ STRING STATEMENT 
IF NOT A CARRIAGE RETURN, THEN 
PRINT SOME OTHER CHARACTER, ELSE 
GET FORMATTED ASCIZ STRING STATEMENT 

GO PRINT CR-LF. 
PRINT THE ASCIZ STRING, 

SEG 0118 
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GLOBAL SUBROUTINES SECTION 

0123572 
012400 

012402 
012410 

012412 
012420 

012422 

012430 
012440 
012442 
012444 
012450 
012452 
012456 
012472 
012474 

012737 
000413 

012737 
000407 

012737 
000403 

012737 

012102 
010604 
062764 

004737 

062006 
000110 

012252 

012276 

012322 

012346 

000012 

012476 

002306 

002306 

002306 

002306 

we
 e * 

PRINT FORMATTED MESSAGE 

CALL WITH MACRO PNT, PNTF, PNTB, PNTX, Oh PNTS 

MOV OPF PT YPE 
BR LPNT 

MOV oPB ,PTYPE 
BR LPNT 

MOV @PxX ,PTYPE 
BR LPNT 

MOV OPS PT YPE 

PUSH <R2,R3,R4,RS> 
MOV (R1)-,R2 s GET ADORESS OF ASCIZ STRING 
mov SP Ra s COMPUTE ADORESS OF 1ST ARGUMENT AND 
Ado #12,R4 3s SAVE IT IN Ra. 
PUSH cR1> s SAVE R1 ON THE STACK 
CALL OSTRNG 3s PRINT THE FORMATTED MESSAGE 
POP <RO,RS RARE .R2,R1> s RESTORE REGISTERS FROM STACK 
ADD CRO)+ SP 3s ADJUST STACK POINTER CVER ARGUMENTS 
sw? GRO s RETURN 

OSTRNG - OUTPUT A MESSAGE ACCORDING TO A FORMAT STRING 

FORMAT OF THE ASCIZ STRING IS AS FOLLOWS: 

CHARACTERS ENCLOSED IN QUOTES ARE TO BE PRINTED AS THEY ARE. 

OTHERWISE CODE IS A SINGLE LETTER FOLLOWED BY AN OPTIONAL DECIMAL 

- PRINT OCTAL NUMBER. N REPRESENTS SIZE OF BINARY NUMBER PASSED 
IW PARAMETER IN BITS. MAY BE IN RANGE 1 TO 52. IF N>16. TWO 
PARAMETER WORDS ARE USED. OTHERWISE ONLY ONE WORD. LEADING ZEROS 
ARE PRINTED. N IS ALWAYS SPECIFIED. 

- PRINT UNSIGNED DECIMAL. NUMBER FROM N BI” PARAMETER. LEADING 
Hd br NOT PRINTED. A 16 SIT NUMBER EQUAL TO ZERO WILL 

- PRINT HEX NUMBER FROM PARAMETER OF N BITS. IF N>16 TWO 
PARAMETERS ARE USED, OTHERWISE ONLY ONE PARAMETER. LEADING 
ZEROS ARE PRIMTED. 
PRINT N SPACES. N ASSUMED TO BE 1. 

- START NEW LINE (CR-LF SEQUENCE>. N ASSUMED TO GE 1. 
- PRINT N ASCII CHARACTERS FROM PARAMETERS, N ASSUMED TO BE 1. 

N/2 PARAMETER WORDS USED. 
- EXECUTE ROUTINE ON. N MUST BE GIVEN AND DEFINED IN HOST PROGRAM. 

A NULL CHARACTER MEANS END OF MESSAGE. A NULL AS FIRST CHARACTER IN 
STRING MUST BE IGNORED. 

INFUTS: 

2 
s
e
 

& 
& 
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GLOBAL SUBROUTINES SECTION 

143 ; R2 - ADDRESS OF START OF FORMAT STRING 
144 ; R& - ADDRESS OF PARAMETERS 
145 ; OUTPUTS: 
Me ; R2 AND R& UPDATED TO END OF STRING AND PARAMETERS 
147 _ 
148 
149 012476 112201 OSTRNG: MOVB = (R2)+, RI ; SEE IF TERMINATOR IN ASCIZ STRING, 
150 012500 001421 BEQ OSTRE ; EXIT 
151 012502 012700 013006 MOV @ERRC RO ; GET POINTER TO CHARACTER TABLE 
152 012506 120110 NCONS: CHPB R1,(RO) ; COMPARE CHARACTER WITH TABLE ENTRY 
153 012510 001407 SEQ  _NCONF ; BRANCH IF MATCH FOUND 
154 012512 105720 TSTB (KO)» ; INCREMENT POINTER 
155 012514 001374 BNE NCONS ; CONTINUE SEARCH IF NOT END OF TABLE 
156 012516 PNTF —« ERRMEL ; REPORT BAD CONTROL CHARACTER 
157 022526 000406 BR OSTRE ‘ 
158 012530 162700 013006 NCONF: SUB @ERRC RO ; GET INCREMENT INTO TABLE 
159 012534 006300 ASL RO ; DOUBLE 10 WORD COUNT 
160 012536 004770 013020 CALL  SERRDCRO) ; DISPATCH TO PRINT ROUTINE 
161 012542 000755 BR OSTRNG S GET NEXT 
162 012544 000207 OSTRE: RETURN 
163 
164 3 

165 ; CONTROL CHARACTER WAS A QUOTE, SO PRINT ALL CHARACTERS TO 
166 ; THE NEXT QUOTE. 
167 3 
168 
169 012546 112200 CON.QU: MOVB —- (R2)+, RO : GET CHARACTER 
170 012550 120027 000042 CMPB ORO, 8" ; CHECK IF ENDING QUOTE 
171 012554 001403 BEQ «CON. OX ' IF sO, GO GET NEXT CONTROL CHARACTER 
172 012556 PRINT RO 
173 012562 000771 BR CON.QU ' CONTINUE PRINTING 
174 012564 000207 CON.QX: RETURN 

"3 3 

177 ; CONTROL CHARACTER WAS AN ‘A’, SO PRINT ASCII CHARACTERS FROM 
178 ; PARAMETERS. 
ie 3 
1 
181 012566 004737 015474 CON.A: CALL GETCNT : GET COUNT OF CHARACTERS 
182 012572 CON.A1: PRINT (R4)- 5 
183 012600 005301 DEC RI ; COUNT THE CHARACTERS 
=84 012602 001373 BNE CON. AL ; PRINT UNTIL COUNT REACHES ZERO 
185 012604 032704 000001 BIT 61,R4 ; CHECK IF R& NOW 000 
186 012610 001401 BEQ CON. A2 ; 
187 012612 0052C4 INC Ra . IF SO, INCREMENT TO NEXT EVEN ADORESS 
188 012614 000207 CON.A2: RETURN ; NOW GET NEXT CONTROL CHARACTER 

190 3 
191 ; CONTROL CHARACTER WAS A ‘D', SO PRINT A DECIMAL NUMBER. 

3 

193 
194 012616 012701 000012 CON.0: MOV 10, ,R1 LOAD RADIX 
195 012622 006737 015552 CALL = PNTNUM ; PRINT NUMBER 
196 012626 000207 RETURN 1 NOW GET NEXT CONTROL CHARACTER 

198 $ 

199 3 CONTROL CHARACTER WAS AN ‘H’, SO PRINT A HEX NUMBER, 
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GLOBAL SUBROUTINES SECTION 

200 
201 
202 012630 
203 012634 
204 012640 
205 
206 
20 ~_

d 

208 
209 

012642 
012646 
012652 

012654 
012660 

22° 012670 
221 012672 
222 012674 
223 
224 

210 
2i1 
2i2 
213 
214 
215 
216 
217 
218 
219 

227 
228 
229 012676 
230 012702 
231 012706 
232 612710 
233 012712 
234 012716 
235 
236 012720 
237 012730 
238 012732 
239 
240 
241 
e242 
243 
244 012734 
245 012740 
246 012750 
247 012752 
248 012754 

254 012756 
255 012760 
256 012762 

012701 
904737 
000207 

012701 
004737 
000207 

004737 

005301 
001372 
000207 

004737 
020127 
101004 
060101 
004771 
000207 

000207 

004737 

005301 
001372 
000207 

015036 
015064 
015162 

000020 
015552 

000010 
015552 

015474 

015474 
000012 

012754 

015474 

CON.R: 

CON.R1: 

3 

ERR. TB: 

SEQ 0121 

MOV #16. ,R1 3 LOAD RADIx 
CALL PNTNUM 3; PRINT NUMBER 
RETURN 3 NOW GET NEXT CONTROL CHARACTER 

CONTROL CHARACTER WAS AN ‘0’, SO PRINT AN OCTAL NUMBER. 

MOV 68. Ri 3 LOAD RADIX 
CALL PNTNUM 3 PRINT NUMBER 
RETURN 3 NOW GET NEXT CONTROL CHARACTER 

CONTROL CHARACTER WAS AN oN » SO PRINT A CARRIAGE RETURN-LINE FEED. 

CALL GETCNT 3 GET COUNT 
: PKINT OCR Ff 

OEC Ri 3 COUNT THE SEQUENCES 
BNE CON.N1 3 
RETURN 3: NOW GET NEXT CONTROL CHARACTER 

CONTROL CHARACTER WAS AN 'R', SO CALL ONE OF THE PRE-PROGRAPHED 
ROUTINE. 

CALL GETCNT 3; GET ROUTINE NUMBER 
CMP R1, @ERR.SZ 3 CHECK IF DEFINED ROUTINE NUMBER 
BHI CON.R1 3 
ADO R1,Ri 3 DOUBLE COUNT TO GET WORD INDEX 
CALL SERR.TB-2(R1) 3 CALL ROUTINE 
RETURN 3; NOW GET NEXT CONTROL CHARACTER 

PNTF ERRME1 3 REPORT BAD MESSAGE STRING 
pcP RL : FIX THE STACK 
RETURN 

CONTROL CHARACTER WAS AN ‘S’, SQ PRINT SOME NUMBER OF SPACES. 

CALL GETONT ; GET COUNT 
PRINT <@' > 3 

DEC R1 : COUNT THE SPACES 
BNE CON.S1 3 
RETURN ; NOW GET NEXT CONTROL CHARACTER 

PRE -PROGRAMMED ERROR ROUTINE DISPATCH TABLE 

.WORD CALR1 3 CALL ALTERNATE PRINT STRING IN DM PGM 

.WORD CALR2 3: PRINT AN SOI OIAGNOSE RESPONSE 

. WORD CALRS 3 DECIDE WHETHER TO PRINT RBN 
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GLOBAL SUBROUTINES SECTION 

257 
238 
259 
260 
261i 

012764 
012766 
012770 
012772 
012774 
012776 

013000 
013000 
013002 
013004 

015006 
013007 
013010 
0135011 
013012 
013013 
0135014 
013015 

013016 

0135020 
013022 
013024 
013026 
013030 
013032 
013034 
015036 

015176 
015252 
015330 
015344 
015362 
015400 

000011 

003743 
003764 
004004 

012546 
012566 
012616 
012630 
012642 
012654 
012676 
012734 

TNAMES: 

ERRC: 

-WORD CALR4 1; PRINT BASIC LINE W/O CONTROLLER ADOR. 
.WORD CALRS s PRINT BASIC LINE W/ CONTROLLER AOOR. 
WORD CALR6 s CALL ALTERNATE PRINT STRING IN POP-11 
.WORD CALR7 1 PRINT “REPLACE PROCESSOR MODULE” 
WORD CALRS& s PRINT “SA REGISTER CONTAINS XXXXXX“ 
.WORD CALR9 s REPRINT LAST NUMBER 

ERR.SZ = <.-ERR.1B>/2 

.WORD BASN1 

.WORD BASN2 

.WORD BASNS 

CONTROL CHARACTER TABLE 

BYTE nw 

-BYTE "A 
-BYTE ‘DOD 
BYTE ‘H 
BYTE ‘0 
BYTE ‘N 
-BYTE ‘R 
-BYTE 'S 

-BYTE O sFOLLOW WITH A NULL BYTE 
.EVEN 

ROUTINE ADDRESS TABLE 

-WOROD CON.QU 
WORD CON.A 
WORD CON.D 
-WORO CON.H 
WORD CON.O 
WORD CON.N 
WORD CON.R 
-WORD CON.S 
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GLOBAL SUBROUTINES SECTION 
O
Q
n
N
O
V
 
S
U
H
 

013040 
013040 
013044 
013050 
013505€ 
013064 
013066 
013074 

013076 
013076 
013100 
013102 

010137 
004737 
013737 
013737 
006301 
016137 
000207 

000000G 
000000G 
000000G 

002204 
020744 
002164 
002166 

013074 

002160 
002162 

002200 

° o 

Oe
 

Ge
 

Ge
 

Oe
 

we
 

oe
 

eo
 

es
 

Ge
 

oe
 

oe
 

we
 

TINIT: 

REAODOT: 

TINIT - 

INPUTS: 

OUTPUTS: 

INITIALIZE VARIABLES FOR TEST 

Ri - TEST NUMBER 

OMPROG - POINTER TO START OF DM PROGRAM IN MEMORY 
LBUFS - CLEARED (DELETES ERROR LOG) 
TNUM - TEST NUMBER FROM R1 
ALL REGISTERS CLOBERED 

Ri IS WORD INDEX 
STORE ADORESS OF OM TEST INTO OMPROG 

R1, TNUM 3 SAVE TEST NUMBER 
RESET s RESET / L CONTROLLERS 
FMEM,FFREE 3 aNIT FREE 
FMEMS ,F SIZE 3 INIT FSIZE 

‘ 
3 

R21 
READOT -2(R1),OMPROG 

TEST1i 
TEST2 
TESTS 

SEQ 0123 
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GLOBAL SUBROUTINES SECTION 
O
B
O
 

UI
 

& 
Wi

fy
 
oo
 

013104 
013110 

013114 
013120 
013126 
013126 
013132 
013140 
013144 
013146 
013146 
013152 
013154 
013160 
013164 
013170 

013172 

013176 

010137 
005037 

013705 
013737 

005065 
116537 
005765 
100405 

004737 
001402 
005237 
062705 
005337 
001356 

005737 

000207 

002210 

002212 

002074 

°°
 o 

we
 

Oe
 

Be
 

Gs
 

Os
 

we
 

OF
 

Gs
 

Or
 

ov
 

as
 

ae
 

oe
 

LDOH: 

LONEXT: 

RUNOM - LOAD AND RUN A OM PROGRAM IN THE CONTROLLERS. RETURN WHEN ALL 
OM PROGRAMS HAVE TERMINATED. 

INPUTS: 
Ri - NUMBER OF CONTROLLERS TO TEST 
RS - POINTER TO FIRST CONTROLLER TABLE 

IMPLICIT INPUTS: 
DMPROG - POINTER TO START OF DM PROGRAM IN MEMORY 

Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED 
OUTPUTS: 

R1-R5 - CONTENTS DESTROYED 

SAVE NUMBER OF UNTTS TO RUN 
s CLEAR NUMBER OF UNITS RUNNING 

GET CONTROLLER TABLE ADORESS 
SET COUNTER OF UNITS 

CLEAR ALL FLAGS 
SEE IF UNIT TO BE TESTED 

IF NOT, DON’T LOAD THIS UNIT 

LOAD THE DM PROGRAM 
IF ERROR, GO TO NEXT CONTROLLER 
IF NO ERROR, COUNT UNIT RUNNING 
MOVE TO NEXT CONTROLLER TABLE 
CHECK IF MORE CONTROLLERS 
LOAD NEXT CONTROLLER 

MOV R1,URUN ; 
CLR URNING 

LOAD OM PROGRAM INTO EACH CONTROLLER 

MOV TSTTAB,RS 3 
MOV URUN, UCNT ’ 

CLR C.FLGCRS) PF 
MOVE C.UNITCRS5),LSLUN 3 
TST C.UNITCRS) 3 
BNI LONEXT 3 

ASSUME CT.AVL EQ BIT15 
CALL LOADOM ; 
BEQ LONEXT 3 

Inc URNING 3 
ADD aC .SIZE .R5 t 
DEC UCNT 5 
BNE LOOM 3 

CHECK IF ANY CONTROLLERS LOADED 

TST URNING ; ANY UNITS LOADED? 

THE OM PROGRAMS ARE NOW IN CONTROL 
RESPDM MUST BE CALLED TO RESPONO TO THEIR REQUESTS 

RE TURN 

SEQ 0124 
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SEQ 0125 

1 
2 joe 

3 : RESPDM - RESPOND TO OM REQUESTS. RETURN WHEN ALL DM PROGRAMS 

4 3 HAVE TERMINATED. 

5 3 
6 3 INPUTS: 
7 3 R5 - CONTROLLER TABLE ADDRESS 
3 t-- 
9 

10 013200 013705 002176 RESPDM: MOV TSTTAB,RS s GET CONTROLLER TABLE ADORESS 
11 013204 013727 002206 002212 40V URUN, UCNT s SET COUNTER OF UNITS 

12 013212 016504 000014 RESPCT: MOV C.HCOMCRS) ,R4 3 GET HOST COMM AREA ADORESS 

18 013216 032765 000002 000012 BIT #cT.RN,C.FLGCRS) 3 CHECK IF PROGRAM RUNNING 

14 013224 001446 BEQ RSPNXT 3 IF NOT, LOOK AT NEXT 
15 013226 116537 000002 002074 MOVE C.UNITCRS) UL SLUN 3 STORE UNIT NUMBER UNDER TEST 

16 013234 032765 000010 000012 BIT OCT.MSG,C .FLGCRS) ; SEE IF INTERRUPT RECEIVED 

17 013242 001071 BNE RSPIN 3 IF SO, LOOK AT PACKET 
186 013244 032765 000004 000012 BIT oCT.CMO.C.FLGCRS) 3 SEE IF COMMAND HAS BEEN SENT 

8 013252 001520 BEQ RSPOU 3 IF NOT, SEND ONE 

at H CHECK IF CONTROLLER STILL RUNNING 
i 

23 013254 011503 MOV CR5).R3 : GET ADDRESS OF IP REGISTER 
24 013256 016301 000002 MOV 2(R3),R1 3 LOOK AT SA REGISTER 

25 013262 001405 BEQ RSPTM : IF ZERO, CONTROLLER STILL RUNNING 
26 013264 ERROF 30, ,ERROSO : ELSE, REPORT FATAL CONTROLLER ERROR 

013264 104455 TRAP CSEROF 
013266 000036 -WORD 30 
013270 000000 -WORD O 
013272 011430 -WORD ERROSO 

2 013274 000445 gR RSPDRP 3 OROP CONTROLLER FROM TESTING 

23 H CHECK FOR TIMEOUT OF RESPONSE 
3 

31 013276 RSPTM: 
37 013276 005737 002256 TST KW.CSR : SEE IF A CLOCK ON SYSTEM 

38 013302 001416 BEQ RSPNTO s OON’T TIME IF NO CLOCK 

39 013304 023765 002270 000030 CMP KW.EL+2,.C. TOHCRS) 3 CHECK HIGH WORD OF ELAPSED TIME 
40 013312 101005 BHI RSPTHO s IF GREATER, RESPONSE TIMED OUT 
41 013314 001011 BNE RSPNTO 3 IF NOT SAME, ITS OK 
42 013316 023765 002266 000026 CMP KW.EL.C.TOCRS) : CHECK LOW WORD OF ELAPSED TIME 
43 013324 103405 BLO RSPNTO ; IF LESS, PLENTY OF TIME LEFT 
44 013326 RSPTMO: ERROF 31, ,ERRO31 : REPORT TIMEOUT ERROR 

013326 1046455 TRAP CsEROF 
013330 000037 -WORD 31 
013332 000000 -WORD 0 
013334 011444 .WORD ERROS1 

45 013336 000424 68R RSPORP + DROP CONTROLLER FROM TESTING 

46 013340 RSPNTO: 
47 013340 BREAK } >>>>>>>BREAK BACK TO MONITOR<<<ccc< 

48 013340 104422 TRAP CsBRK 
$ 

33 H CHECK FOR TIME TO PRINT STATISTICAL REPORT 
i 

51 013342 005737 002256 RSPNXT: TST KW.CSR s ANY CLOCK ON SYSTEM? 
52 013346 001412 BEO RSPNAP 3 BYPASS IF NOT 

53 013350 023737 002270 002274 CMP KW, EL+2,STIME +2 3 CHECK HIGH WORD OF ELAPSED TIME 
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54 
55 
56 
57 
58 
59 

60 
61 
62 
63 

013356 
013360 
013362 
013370 
013372 
013372 
013372 

013374 
013400 
013404 
013406 

013410 
013416 
01342? 
013424 

013426 
013432 
013440 
013442 
013446 
013452 

013454 
013462 

013464 
013472 
013474 
013474 
013476 
013500 
013502 
013504 

013506 
013514 

013516 
013522 

101005 
001005 
023737 
103401 

104424 

062705 
005337 
001302 
000674 

042765 
005337 
001347 
000207 

012700 
032765 
001402 
012700 
120064 
001010 

032764 
001004 

026564 
001405 

104455 
000041 
000000 
011474 
000741 

032765 
001445 

016401 
042701 

002266 

000034 
002212 

000012 
002210 

000204 
000020 

000205 
000030 

000037 

000032 

000020 

000206 
007777 

002272 

000012 

000012 

000032 

000020 

000012 

: ADO @C .SIZE,RS 

: CMPB RO..HC .MPK+P .OPCD(R4) 

IF GREATER PRINT REPORT 
IF NOT SAME, ITS NOT TIME YET 
CHECK LOW WORD OF ELAPSED TIME 
IF LESS, ITS NOT TIME YET 

PRINT A STATISTICAL REPORT 

BHI RSPRPT 
BNE RSPNRP 
CMP KW.EL .STIME 
BLO RSPNRP 

DORPT 
TRAP CSORPT 

SWITCH TO NEXT CONTROLLER 

MOVE TO NEXT TABLE $ 
DEC UCNT s CHECK IF MORE CONTROLLERS 
BNE RESPCT 3; LOOK AT NEXT CONTROLLER 
BR RESPDM s LOOK AT FIRST CONTROLLER AGAIN 

REMOVE A CONTROLLER FROM TESTING 

: BIC @CT.RNOCT.MSG,.C.FLGCRS) ; CLEAR PROGRAM RUNNING 
DEC URNING : REDUCE RUNNING CONTROLLERS COUNT 
BNE RSPNXT 3 IF ANY STILL RUNNING, LOOK AT THEM 
RETURN + ELSE RETURN TO TEST SECTION 

CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKET 
CHECK FOR PROPER OPCODE IN END PACKE’ 

MOV @0P .END+OP .SSD.RO GET SEND DATA END PACKET OPCODE 
BIT @CT .REQ.C.FLGCRS) LOOK IF SEND DATA OR RECEIVE DATA 
BEQ RSPHU 
MOV @0P .END+OP .RSD RO CHANGE TO RECEIVE DATA ENDCODE 

COMPARE TO OPCODE IN END PACKET 
BNE RSPERR 

LOOK AT STATUS CODE 

BIT @ST .MSK HC .MPKeP.STSCR&); CHECK FOR STATUS CODE ST.SUC (ZERO) 
BNE RSPERR H 

CHECK FOR EXPECTED REFERENCE NUMBER 

CMP C.REFCRS),HC.MPK+P.CRFECR4); CHECK IF CORRECT REF NUMBER 
BEQ RSPPTW F 
ERPOF 33, ,ERROSS 3 
TRAP CSEROF 
-WORD 33 
-WORD O 
-WORD ERRO33 
BR RSPORP 3; DROP UNIT FROM TESTING 

CHECK IF RESPONSE FROM SENO OR RECEIVE DATA COMMAND 

: BIT ocT.REQ,C.FLGCRS) ; CHECK IF RESPONSE FROM DM PROGRAM 
BEG RSPOUT : LOOK AT REQUEST NUMBER IF SO 

MAINTENANCE READ END PACKET RECEIVED, LOOK AT REQUEST FROM OM PROGRAM 

MOV HC. .BF2CR4),R1 : GET REQUEST NUMBER 
BIC 0007777,R1 3; CHECK TYPE 

SEQ 0126 



K10 

CZUDHAO UDASOA/KDASO-@ BASIC SU MACRO VO5.0lb Sunday 07-Oct-84 10:38 Page 102-2 

GLOBAL SUBROUTINES SECTION 

SEQ 0127 

106 013526 022701 06.000 CMP #0U.SPC,R1 + IS SPECIAL TYPE SET? 

107 013532 001010 BNE 1$ 1 IF NOT, ERROR 

108 013534 042764 170000 000206 BIC ©tC007777,HC .OF 2CR4 ) + CLEAR TYPE 
109 013542 016401 000206 MOV HC. .BF2(R4),R1 s GET REQUEST NUMBER 

110 013546 020127 000017 CMP R1, OOSPSIZ s CHECK IF IN EXPECTED RANGE 

111 013552 103405 BLO RSPPTS $ 

112 013554 1$: ERROF 32, ,ERRO32 + BAD REQUEST NUMBER 
013554 104455 TRAP CSEROF 
013556 000040 -WORD 32 
013560 000000 -WORD 0 
013562 011456 -WORD ERRO32 

113 013564 000711 BR RSPORP s DROP UNIT FROM TESTING 
114 
115 013566 012700 000004 RSPPT3: MOV @0P .SSD,RO : BUILO A SEND DATA COMMAND PACKET 

116 013572 004737 017176 CALL BLOCMO 3 FOR ANSWER TO OM PROGRAM 
117 013576 012700 000100 MOV @HC .BF1,RO 3; POINT TO BUFFER IN PACKET 
118 013602 004737 017336 CALL CLRBUF 3 AND CLEAR BUFFER 

119 013606 010403 MOV R4,R3 s R3 POINTS TO COMMAND BUFFER 

120 013610 062704 000106 ADO HC .BSZ,R4 s R4 POINTS TD MESSAGE BUFFER 

121 013614 011401 Mov (R4),R1 ; GET REQUEST NUMBER 

122 013616 012423 MO. CR4)¢,fR3)+ 3 PUT REQUEST @ INTO COMMAND PACKET 

123 013620 060101 ADO R1,R1 s DOUBLE REQUEST NUMBER 
124 013622 004771 013752 CALL SRSPOSPC(R1) ; CALL REQUESTED ROUTINE 
125 013626 001270 BNE RSPDRP 3 RETURN Z CLEAR TO DROP UNIT 

126 3; Z SET IF READY TO SEND COMMAND 

128 3 SEND COMMAND BACK TO CONTROLLER 

130 013630 042765 000010 000012 RSPOUT: BIC @CT.MSG,C.FLGCRS) CLEAR MESSAGE RECEIVED FLAG 3 

131 013636 032765 000020 000012 BIT @CT.REQ,C.FLGCRS) 3; CHECK WHICH COMMAND 10 SEND 
132 013644 001014 BNE RSPOVe s BRANCH IF RESPONSE TO REQUEST 
133 013646 012700 003005 MOV #0P .RSD RO ; BUILD RECEIVE DATA COMMAND 
134 013652 004737 017176 CALL BLOCMD F 
135 013656 012700 000206 MOV HC .BF2 RO s POINT TO MESSAGE BUFFER 
136 013662 004737 017336 CALL CLREUF 3 AND CLEAR IT 
137 013666 052765 000020 000012 BIS @CT .REG.C.FLGCRS) s SET REQUEST BIT 
133 013674 000403 8R RSPOUS i 

140 013676 042765 000020 000012 RSPOUe: BIC OCT .REQ,C.FLGCRS) ; CLEAR REQUEST BIT 
141 013704 RSPOUS: 
142 013704 004737 017270 CALL SNOCMD s SEND COMMAND TO CONTROLLER 
143 013710 012700 000264 MOV 3.460. ,RO s SET TIMEOUT FOR 3 MINUTES 
144 013714 010501 MOV RS,R1 3 
145 013716 062701 000026 ADO Cc .T0,R1 ; PUT TIME IN CONTROLLER TABLE 

146 013722 004737 017614 CALL SETTO H 
rH 013726 000137 013342 JP RSPNXT : NOW WAIT FOR END PACKET 

t 
133 $ RESPONSE REQUEST DISPATCH TABLE 

5 
151 013732 013770 RSPOSP: .WORD OMRGO 3; 0 SET UP MEMORY FOR ADORESS TESTING 

152 013734 000000 -WORD 0 3; 1 ##* REQUEST NO LONGER VALID ess 

134 013736 014110 -WORD OMRQ2 : 2 GET MANUAL INTERVENTION COMMAND 

155 013740 000000 -WORD 0 3 3 ¢s@ NOT VALID FOR CZUDHO ese 

156 013742 000000 -VORD 0 ; 4 sae NOT VALID FOR CZUDHO ses 

157 013744 000000 -WORD 0 : 5 eee NOT VALID FOR CZUOHO see 

158 013746 000000 -WORD O 3 6 eee NOT VALID FOR CZUDHO see 

159 013750 014560 .WORD OMRQ7 : 7 ADD TO SOFT ERROR AND ECC COUNTS 



L10 

CZJOHAO UDASOA/KDASO-Q@ BASIC SU MACRO VO5.01b Sunday 07-Oct-84 10:38 Page 102-35 

GLOBAL SUBROUTINES SECTION 

SEO 0128 

160 013752 000000 .- WORD O s 8 #06 NOT VALID FOR CZUDHO ees 

161 013754 000000 -WORD O + 9 eee NOT VALIO FOR CoH ues 

162 013756 014564 .WORD OMRQA 310 TELL WHICH DRIVES TO TEST 

163 013760 014626 .WORD OMROB $11 REPORT ERROR MESSAGE 

164 013762 014626 -WORD OMROB s( TEMP) 12 REPORT ERROR (FIX OM BUG) 

165 013764 014720 WORD OMRQD 313 PRINT A DESCRIPTIVE MESSAGE 

166 013766 015032 -WORD DMROQE 514 MARK OM PROGRAM AS NOT RUNNING 

183 000017 DSPSIZ = <.-RSPOSP>/2 sLEGAL NUMBERS ARE LOWER THAN THIS 

184 
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2 
3 3 NORMAL MAINTENANCE READ BUFFER DESCRIPTION 
4 3 
5 :BYTE OFFSET FROM 
6 START OF BUFFER Orme neers reer er scesse seen rene ° 
; 3 0 ) REQUEST NUMBER ) USED TO SELECT ROUTINE 

3 Cn etree tesscaewanwestessteanet en aeweene e 

10 3 2 ) DATA ARGUMENT #1 > 4 CONTAINS THIS ADORESS 
r} ee eee ee o 

1; $ 4 ) DATA ARGUMENT #2 ) 
1 3 Cree wee weceseseccsscsaercaesenrsoccce o 

13 3 6 ) DATA ARGUMENT 035 > 
14 3 Cee eceere nese acccscssscccccccrsce ° 

15 3 > 

16 3 . 

17 3 . . 
18 3 On were nce rr enn sne sree ce nscccrnn- . 
19 3 68 } DATA ARGUMENT 034 > 
20 3 One wrecre cate esecreneresesecerene o 

2i 3 
22 sNORMAL PSEUDO-TERMINAL IN PACKET DESCRIPTION GIVEN IN RESPONSE TO ABOVE PACKES 

3 
24 sBYTE OFFSET FROM 
25 sSTART OF FACKET ee + 

& F 0 ) REQUEST NUMBER ) ECHOED FROM REQUEST PACKET 
3 Cee emer sw ewe mse w we wee w rem enn ry 

28 F e ) OATA ARGUMENT @1 )} R3 CONTAINS THIS ADORESS 
3 Oem ern ew ror er weresre meses ne ner rene ° 

30 3 4 ) DATA ARGUMENT #2 > ALL DATA ARGUMENTS ARE RETURNED 

31 3 Ore ween e cece n ene ete cert ren eee + CONTAINING ZEROS UNLESS 

32 3 6 ) DATA ARGUMENT #3 >} SPECIFICALLY INDICATED BY 

33 3 ede + RESPONSE ROUTINE. 

35 : : 
36 3 
37 3 Oo ere re ree eee ee ee reer ee ee ° 

5 3 68 } DATA ARGUMENT 034 ) 
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2 
3 i DMRQO - OM REQUEST 0 
4 H 

5 3 SET UP MEMORY FOR ADORESS TESTING FROM CONTROLLER. 
6 3 PLACE ADDRESS OF EACH LOCATION INTO EACH LOCATION IN FREE 
7 3 MEMORY. RETURN FIRST LOCATION OF FREE MEMORY IN CMD.02 (LOW BITS) 
8 3 AND CMD.03 (HIGH BITS). RETURN LAST LOCATION OF FREE MEMORY IN 

9 3 CMD.04 AND CMD.05. ALSO RETURN FIRST EXISTANT LOCATION IN CMD.06 

10 3 AND CMD.07; LAST EXISTANT LOCATION IN CMD.08 AND CMD.09. 

11 3 
12 3 INPUTS: 
13 3 R5 - CONTROLLER TABLE ADORESS 
14 3 R4 - MESSAGE PACKET DATA ADORESS (POINTING TO MSG.02) 

15 : R3 - COMMAND PACKET DATA ADDRESS (POINTING TO CMD.02) 

16 3 OuTPUTS: 

17 3 COMMAND PACKET CONTAINING: 

18 3 0.CR3) LOW ADORESs BITS OF FIRST WRITABLE ADORESS 

19 3 2.(R3) HIGH ADORESS BITS OF FIRST WRITABLE ADORESS 

20 3 4.(R3) LOW ADORESS BITS OF LAST WRITABLE ADDRESS 

21 3 6.(R3) HIGH ADDRESS BITS OF LAST WRITABLE ADDRESS 

22 3 8.CR3) LOW ADORESS BITS OF FIRST READABLE ADDRESS 

23 3 10.CR3) HIGH ADORESS BITS OF FIRST READABLE ADORESS 

24 3 12.CR3) LOW ADDRESS BITS OF LAST READABLE ADDRESS 

25 3 14.(R3) HIGH ADORESS BITS OF LAST READABLE ADDRESS 

26 3 Z SET 
27 tec 
26 
29 013770 OMRGO: 
30 013770 013701 002160 MOV FFREE ,R1 3;GET FIRST ADDRESS OF FREE MEMORY 

Hs 013774 013702 002162 MOV FSIZE ,R2 3GET SIZE 
3 

3 3 FILL MEMORY WITH ADORESS PATTERN 
3 

35 014000 010111 MEMFIL: MOV R1,(R1) ;WRITE DATA INTO LOCATION 

% 014002 062701 000002 ADD 62,R1 : INCREASE ADORESS TO NEXT LOCATION 

37 014006 005302 DEC R2 ;COUNT THE WORDS 

38 014010 001375 BNE MEMF IL sFILL ALL WORDS 

3 
ay F SEND LOCATION OF FREE MEMORY TO CONTROLLER 

3 
42 014012 013723 002160 MOV FFREE ,(R3)+ 3;LOAD FIRST ADORESS OF FREE MEMORY 

43 014016 005023 CLR CR3}> ; HIGH ORDER SITS ARE ZERO 

44 014020 013700 002162 MOV FSIZE,RO :GET SIZE OF FREE MEMORY 

45 014024 006300 ASL RO sCONVERT TO BYTES 

46 014026 063700 00216C ADD FFREE ,RO ;COMPUTE LAST LOCATION 
47 014032 162700 000002 SUB #2,R0 
48 014036 010023 MOV RO, CRS)+ 3LOAD LAST LOCATION 

33 014040 005023 CLR CR3)-+ ;CLEAR HIGH ORDER BITS 

3 
2} $ SEND LOCATION OF READABLE MEMORY 

3 
53 014042 005023 CLR (R3)+ 3SENO ZERO AS START OF READABLE MEMORY 

54 014044 005023 CLR CR3)- 

55 014046 013700 002120 MOV LSHIMEM ,RO 3;GET HIGH MEMORY ADDRESS 

56 014052 005001 CLR R1 ;CLEAR HIGH BITS 

57 014054 006300 ASL RO s;SHIFT LEFT 6 PLACES 
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38 
39 
60 
61 
62 
63 
64 
65 
66 
67 

68 
69 
70 

014056 
014060 
014062 
014064 
014066 
014070 
014072 
014074 

014100 
014102 
014104 
014106 

006300 
0066300 
006300 
006300 
006101 
006300 
006101 
052700 
010023 
010123 
000264 
000207 

000076 

ASL 
ASL 
ASL 
ASL 
ROL 
ASL 
ROL 
BIS 
MOV 
MOV 
SEZ 
RETURN 

R1,(R3)> 

B11 

sSET LOW ORDER BITS 
sPUT INTO BUFFER 

SEQ 0131 
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SEQ 0132 

1 
2 gee 

3 3 OMRQ2 - DOM REQUEST 2 
4 8 

5 r) GET MANUAL INTERVENTION COMMAND 

6 FY 
? Fy INPUTS: 

8 3 RS - CONTROLLER TABLE ADORESS 
9 3 R4& - MESSAGE DATA ADDRESS 

10 3 (R4) ORIVE NUPBER 

11 i 2.(R4) OPERATION CODE 
12 8 O ON FIRST REQUEST FOR DRIVE. ECHO OF PREVIOUS RESPONSE 
13 ’ ALL OTHER TIMES. 
14 8 IF OPERATION CODE = 2 
15 3 4.(R4) DATA BYTE READ (TO BE PRINTED) 
16 3 RS - COMMAND DATA ADDRESS 
17 3 OuTPuUTS: 
18 ’ COPMOUND DATA FILLED WITH THE FOLLOWING: 
19 3 CR3) OPERATION CODE 
20 3 oO - ExIT 
2l 3 1 - WAITE 
22 3 2 - READ 
23 3 3 - CIAGNOSE 
24 3 IF OPERATION CODE - 1, 2 OR 3 
25 3 2.(R3) REGION NUMBER 
26 3 4.(R3) BFSET INTO REGION 
e7 : IF OPERATION CODE = 1 
28 F 6.(R3) DATA BYTE 
29 3 Z SET IF OATA RETURNED 
30 3 Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER 

3-- 

32 014110 OMRGe : 
33 014110 032737 000200 002146 BIT OSM .MAN, SFPTBL -SO.BIT 3LO0K AT MANUAL INTERVENTION MODE 

34 014116 001002 ONE OMROQON sEXIT IF NOT WANTED 

3S 014120 000137 014542 JP OMRO2* 
36 014124 OMRGOM: MANUAL sMANUAL INTERVENTION ALLOWED? 

014124 104450 TRAP CAMaANI 
37 014126 SCOMPLETE DMRG2O sPRINT WARNING IF NOT 

014126 103406 ecs OnMRG2O 
38 014130 PNTF T2UARN 
39 014140 000137 014542 SP OMRG2X 
40 014144 312401 OMRGZO: MOV (R4)- RI 3GET ORIVE NUMBER 

41 014146 012402 Mov (R4)«¢,R2 :GET OPERATION CODE 
42 014150 001022 BNE DMRO22 ;BRANCH IF NOT ZERO 

43 014152 004737 015404 CALL GTORVI 1GET ORIVE TABLE ADORESS 

44 014156 001401 6EQ 18% 3CHECK IF DRIVE FOUND 

a2 014160 000207 RETURN sRETURN WITH Z CLEAR IF NOT 

47 014162 1%: PNTF T2CMS1,.D. UNITCR4),CR5),(R4) ;PRINT DESCRIPTION 

48 014202 005037 002300 CLR T2WRR 2CLEAR ALL STORAGE WORD® 

49 014206 005057 002302 CLR T2WRO 
20 014212 005037 002304 CLR T20R 

$2 014216 022702 000002 DMRQ22: CMP @2,R2 3; SEE IF LAST OPERATION WAS READ 

53 014222 001027 BNE OMRQ2Q 1 BRANCH IF NOT TO QUESTION 

54 014224 PRINT <0’ > 2 PRINT ONE SPACE 

i SE 014234 013701 002300 MOV T2WRAR RI PRINT REGION 
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36 
57 
38 
59 
60 
61 
62 
63 
64 
65 
66 

014240 
014244 
014250 
014254 
014264 
014266 
014272 

014302 
014302 
014304 
014306 
014310 
014312 
014314 
014316 
014320 
014322 
014322 
014326 
014330 
0146334 
014336 
014342 
014344 
014350 
014354 
014356 
914362 
014370 
014374 
014376 

014400 
014404 
014410 
014412 
024416 
014420 
014424 
014430 
014432 
014436 
014440 
014444 
014452 
014460 
014462 
014464 
014470 
014474 
014476 
014502 

004737 
013701 
004737 

012401 
004737 

012701 
112100 
022790 
001415 
022700 
001016 
012713 
004737 
001402 
010437 
013763 
004737 
001064 
000461 

012713 
022700 
001415 
022700 
901053 
012713 
004737 
001446 
162700 
003043 
0104635 
0137635 
013763 
02142 
001002 
005263 
004737 
001411 
010463 
005063 

016120 
002302 
016120 

016150 

002216 

000105 

000104 

000003 
016232 

002304 
002304 
0162%2 

000002 

900002 

g-
- 

Q2Q: 

100008: 

DMRQON: 

Dll 

CALL T2PNTW 
MOV T2WRO,R1 
CALL T2PNTW 
PRINT @'/ 
MOV CR4)+, RI 
CALL T2PNTB 
PRINT @CR 

NOW ASK FOR COMMAND INPUT 

GMANIO T40PT7, TEMP.A, -1,1,20. NO; 

TRAP CS8GMAN 
BR 10000$% 
-WORD TEMP 
-WORD TSCODE 
-WORD T40PT7 
-WORD -l 
-WORD  TSLOLIM 
-WORD TSHILIM 

MOV OTEMP RL 
Ove CR1)+,RO 

MOV R4,T20R 
MOV T20R,2CR3) 
CALL T2GNUM 
BNE OMRGCE 
BR OMRGOX Oe

 
we
 

Ge
 

Ge
 

ee
 

Ge
 

Ge
 

OF
 

GF
 

Ge
 

Ge
 

Ge
 

BF
 

Oe
 

PRINT OFFSET 

PRINT A SLASH 
PRINT THE DATA 

ENO THE LINE 

ASK FOR COMMAND 

GET POINTER TO STRING 
GET COMMAND CHARACTE® 

STORE OIAGNOSE OPERATION CODE 
GET REGION FROM COMMAND 

MAKE SURE AT END OF LINE 

COMMAND MUST BE EITHER READ OR WRITE 

: MOV 02,¢(R3) 
CMP @*R,RO 
BEG OMRGOR 
CMP @’W,RO 
BNE OMROZE 
MOV @1,(R3) 
CALL T2GNUM 
BEQ OMPQ2E 
SUB @2,R0 

MOV R4,2(°R3) 
CLR 4(R3) 

CHECK IF READ 

CHECK iF WRITE 
IF NOT - ERROR 

GET DATA BYTE 
ERROR IF NO DATA 

OR GREATER THAN TWO OIGITS 
STORE DATA BYTES IN BUFFER 
PUT REGION AND OFFSET 

INTO BUFFER 

IF so, 
INCREMENT OFFSET 

CONVERT ASCII TO NUMERIC 

SEQ 0133 
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GLOBAL SUBROUTINES SECTION 

014506 
014512 
014514 
014520 
014524 
014526 
014534 
014542 
014544 
014546 
014556 

004737 
001402 
010463 
004737 
001010 
016337 
016337 
000264 
000207 

000651 

016232 

000004 
016232 

000002 
000004 

002300 
002302 

OMRQOW: 

OMRQ2X: 

OMRGQ2E : 

Ell 

CALL T2GNUM 
BEG OMRQ2W 
MOV R4,4(R3) 
CALL T2GNUM 
BNE OMRQ2E 
MOV 2(R3), T2WRR 
MOV 4(R3), T2WRO 
SEZ 
RETURN 
PNIF T2CMS5 
BR OMRG2Q 

CONVERT ASCII TO NUMERIC 

CONVERT ASCII TO NUMERIC 

SAVE REGION 
SAVE OFFSET 
Z=0 FOR SUCCESSFUL COMPLETION 

REPORT ERROR MESSAGE 
GO ASK AGAIN 



Fil 

CZUDHAO UDASOA/KDA50-Q@ BASIC SU MACRO VOS.0lb Sunday 07-Oct-84 10:38 Page 106 

GLOBAL SUBROUTINES SECTION 
Q
n
 

@
a
u
l
r
 

9 
10 014560 000264 
11 014562 000207 

OMRQ7 - DOM REQUEST 7 

THIS REQUEST IS USED ONLY TO KEEP THE HOST FROM TIMING OUT 
THE CONTOLLER WHILE OM TESTS 2 AND 3 ARE RUNNING. 

SEZ s INDICATE SUCCESS 
RETURN 3 EXIT 

SEQ 0135 



“Gil 
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GLOBAL SUBROUTINES SECTION 
W
O
A
n
O
V
N
 

a 
W
h
e
 

014564 
014566 
014572 
014576 
014600 
014602 
014606 
014610 
014610 
014612 
014614 
014616 
014622 
014624 

010504 
062704 
012702 
012400 
001406 
005760 
100401 

011023 
005302 
001370 
012723 
000264 
000207 

000016 

100000 

sDMRQA - DM REQUEST 10 
3 
;TELL OM PROGRAM WHICH ORIVES ARE SELECTED FOR TESTING 
sAND CLEAR STATISTICS IN ORIVE TABLE 

ee eae 

SEQ 0136 

; INPUTS: 
: RS - CONTROLLER TABLE ADDRESS 
; R4 - MESSAGE DATA ADDRESS 
3 (NO DATA) 
: R3 - COMMAND DATA ADDRESS 
sOUTPUTS; 
3 COMMAND PACKET CONTAINING UP TO 4 DRIVE NUMBERS. 
3 LIST IS ENDED BY A WORD WITH BIT 15 SET. 
3 O.xeRw. O.XFRR,. O.HERR, D.SERR, D.SEEK AND D.ECC CLEARED 
3 

DMRQA: MOV R5,R4 3GET ADDRESS OF CONTROLILER TABLE 
ADD #C .ORO,R4 s8UMP TO ORIVE TABLE POINTERS 
MOV 64, ,R2 3GET COUNT OF FORTS 

UTOT1: MOV (R4)+,RO 3SEE IF ORIVE TABLE POINTER EXISTS 
BEQ UTOT2 ;BRANCH IF NOT 
TST O.UNITC(RO) sLOOK YF UNIT AVAILABLE FOR TESTING 
BMI UTOT1A 

ASSUME OT.AVL EQ BITIS 
MOV CRO), CR3)+ sLOAD ORIVE NUMBER FROM TABLE 

UTOTIA: DEC R2 s COUNT THE ORIVE TABLES 
BNE uToT1 3 REPEAT FOR EACH TABLE 

UTOTe: Oey #BIT15,(R3)+ : TERMINATE LIST 
; 

RETURN s RETURN WITH Z SET 



Hi 1 
SEQ 0137 
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GLOBAL SUBROUTINES SECTION 
O
O
~
O
U
 

a
U
 

H 

014626 

014626 
014632 
014634 
014634 
014636 
014642 
014644 
014650 
014654 
014656 
014662 
014664 
014672 
014674 
014674 
014702 
014706 
014710 
014710 
014712 

005764 
100406 

104421 
032700 
001014 
052713 
016400 
005100 
032700 
001004 
032737 
001010 

042765 
004737 
103002 

000244 
000207 

000002 

3;0MRQB - OM REQUEST 11 
3 
3;PQINT AN ERROR MESSAGE 
3 

; INPUTS: 
RS - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 

C(R4) ERROR PC_IN OM PROGRAM 
2.(R4) <15:74> ERROR TYPE 

<13:0 > ERROR NUMBER 
4.(R4) ORIVE NUMBER (-: IF NOT GIVEN) 
6.(R4) MESSAGE POINTER 

1b chad OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE 

58.(R4) id 
R3 - COMMAND DATA ADDRESS 

OUTF UTS: 
COMMAND PACKET CONTAINING THE FOLLOWING: 

CR3) - BIT 15 SET IF FATAL ERROR 10 INDICATE DRIVE SHOULD 
NO LONGER BE TESTED 

Z SET TO INDICATE DATA RETURNED 
Z CLEAR IF ORTVE NUMBER NOT ON THIS CONTROLLER Os

 
Ge
 

Oe
 

Bs
 

Os
 

Be
 

OF
 

Ge
 

On
 

OF
 

Oe
 

Be
 

OF
 

Ot
 

Oe
 

OF
 

oF
 

Ge
 

oF
 

OMRGB : 
3 PUSH R4 3: SAVE R4 

$3 MOV 4(R4),R1 1 R1 = ORIVE ¢ 
33 BMI 18 3 IF -1, THEN NO DRIVE @ GIVEN 
33 CALL GTORVT 3; GET DRIVE TABLE ADORESS 
33 TST D.UNIT(R4) : IF DRIVE HAS BEEN DROPPED, EXIT 

33 bce As 3 NEGATIVE VALUE MEANS DRIVE DROPPED 
33 3 
33 BIS @61715.(R3) ¢ SET OROP DRIVE BIT 
33 BR 83 : EXIT 

3318: PoP R4 sRESTORE R4 

33 
TST 2e(R4) ;CHECK IF FATAL ERROR 
BMI 5¢ :8RANCH IF NOT 
RFLAGS RO 3LOGK AT FLAGS 
TRAP C8RFLA 
BIT oTOu,RO ;SCE IF ALLOWED TO DROP UNITS 
BNE 6$ 3BRANCH IF NOT 
6Is #81715,(R3) 3SE1 DROP DRIVE 8IT 

5$: MOV 2(R4),RO 3SEE IF SOFT ERROR 
COM RO 
BIT #140000 ,RO 
BNE 6$ :BRANCH IF NOT 
BIT #SM.SSF .SO.BIT+SFPTBL 3SEE IF SOFT ERRORS SUPPRESSED 
ONE ERRMSX 300N‘'T PRINT IF SO 

6: 
BIC @CT.MSG,C.FLGCRS) ;CLEAR MESSAGE RECEIVED FLAG 

CALL PNTERR 3 PRINT ERROR MESSAGE 
6cCc ERRMSX : IF ORIVE HASN'T BEEN DROPPED, PRINT 

8$: 
CLZ t ELSE RETURN 
RETURN 
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GLOBAL SUBROUTINES SECTION 

61 
83 014714 000264 
ss 014716 000207 

ERRMSX: SEZ 
RETURN 

Lil 
SEQ 0138 
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GLOBAL SUBROUTINES SECTION 

O
O
A
I
P
O
U
 
S
U
P
 

614720 
014726 
014730 
014732 
014736 
014740 
014744 
014746 
014766 
014772 
014774 
014776 
015000 
015004 
015010 
015012 
015014 
015016 
015022 
015024 
015626 
015030 

042765 
012401 

004737 
001033 
005764 
100430 

004737 

012402 
006302 
063702 
067702 
105712 
001001 
005202 
004737 
000264 
000207 

060207 

000010 000012 

015404 

000002 

021046 

002200 
165170 

012476 

;DOMRQD - OM REQUEST 13. 

;PRINT A MESSAGE WITH HEADER AS FOLLOWS: 
3 “UNIT XX CONTROLLER AT XXXXXX DRIVE XXX RUNTIME HH:MM:SS ” 
s;ENTIRE MESSAGE IS PRINTED WITH PRINTX CALLS. 

3 INPUTS: 
; RS - CONTROLLER TABLE ADDRESS 
: R4& - MESSAGE DATA ADDRESS 
3 CR4) ORIVE NUMBER 
: 2.(R4) MESSAGE POINTER 
3 2.CR4) MESSAGE POINTER 
3 4.CR4) OPTIONAL MESSAGE PARAMETERS 

3 : 

3 58.(R4) COMMAND DATA ADDRESS 

OMRGD: BIC @CT.MSG,C.FLGCRS) ;CLEAR MESSAGE RECEIVED FLAG 
MOV (R4)+,R1 sGET ORIVE NUMBER 
PUSH R4 :SAVE DATA POINTER 
CALL GTORVT 3;GET ORIVE TABLE ADORESS 
BNE 18 sCHECK IF ORIVE FOUND 
TST D.UNITC(R4) ;IF UNIT OROPPED FROM TESTING 
BMI 1$ 3 DON'T PRINT ANYTHING 
PNTX MESSG.D.UNITCR4),(R5),(R4); PRINT HEADER 
CALL RNTIME 3 GET RUNTIME PARAMETERS 
POP R4 s RESTORE MESSAGE MOINTER 
MOV CR4)+,R2 3GEY MESSAGE POINTER 
ASL R2 :DOUBLE TO MAKE BYTE OFFSET 
ADD OMPROG .R2 3A00 TO START OF MESSAGE STRINGS 
ADO SOMPROG .R2 ;ADD SIZE OF MAIN PROGRAM 
TSTB (Ro) ;CHECK FIRST BYTE 
BNE 23 3;IF ZERO 
INC R2 : INCREMENT TO NEXT BYTE 

2s: cat OSTRNG sOUTPUT ACCORDING TO STRING 

RETURN 
1$:; POP R4 

RETURN 

SEQ 0139 



Kit 
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GLOBAL SUBROUTINES SECTION 

O
B
N
A
U
 

& 
U
f
 

10 

14 015032 000244 
15 015034 000207 

sDMRQE - OM REQUEST 14 
; 
;MARK OM PROGRAM AS NO LONGER RUNNING 

sDROP UNIT FROM TESTING 

; INPUTS: 
3 RS - CONTROLLER TABLE ADDRESS 
: R4 - MESSAGE DATA ADDRESS 

H CNO DATA) 
3 R3 - COMMAND DATA ADDRESS 
sOUTPUTS: 
3 Z CLEAR TO DROP UNIT FROM TESTING 

DMRQE: CLZ 
RETURN 

SEQ 9140 



Lil 
CZUDHAO UODASOA/KDASO-Q@ BASIC SU MACRO VO5.01b Sunday 07-Oct-84 10:38 Page 111 
PRE-PROGRAMMED SUBROUTINES 

O
O
B
r
N
O
V
U
 
E
W
N
 

015036 
015040 
015042 
015044 
015050 
015054 
015060 
015062 

015064 
015066 
015070 
015072 
015076 
015100 
015104 
015110 
015114 
015124 
015126 
015130 
015132 
015134 
015140 
015142 
015146 
015156 
015160 

015162 032724 000200 
015166 001323 

012402 
006302 
063702 
067702 
004737 

000207 

012402 

042702 
001414 
012700 
012701 
004737 

005302 
001364 

000301 
042701 
001406 
004737 

000207 

002200 
165124 
012476 

177400 

000020 
000040 
015560 

177400 

012572 

-SBITL 

1$: 

2s; 

3$; 

° ° 

we
 

Ge
 

we
 

Gt
 

be
 

Ge
 

G2
 

Be
 

Ge
 

OF
 

BF
 

CALR3: 

PRE-PROGRAMMED SUBROUTINES 

CALR1 - PRE-PROGRAMMED PRINT ROUTINE 1 

CALL ALTERNATE PRINT STRING IN OM PROGRAM IMAGE 

PUSH Re 
MOV CR4)+,R2 3GET NEW STRING POINTER 
ASL Re sDOUBLE FOR WORD COUNT 
ADD OMPROG , R2 sADO START OF STRING STORAGE 
ADO SUMPROG ,R2 sADD SIZE OF MAIN PROGRAM 
CALL OSTRNG OUTPUT USING THIS STRING 
POP R2 3GET OLO POINTER BACK 
RETURN sNOW CONTINUE THE OLO STRING 

CALR2 - PRE-PROGRAMMED PRINT ROUTINE 2 

PRINT AN SDI DIAGNOSE RESPONSE 

PUSH R2 
MOV CR4)+,R2 GET COUNTS 
PUSH Re sSAVE COUNTS 
BIC #177400 ,R2 ;GET BINARY COUNT 
BEG 2s :;BYPASS BINARY IF COUNT IS ZERO 
mov #16. .RO sRADIX IS HEX 
HOV #32. .R1 332 BIT NUMBERS 
CALL PNTNUS sPRINT THE NUMBER 
PRINT @CR 3GO0 TO NEW LINE 
DEC 4 
BNE 1$ 
POP R1 
SWAB R1 ;GET ASCII COUNT 
BIC €177400,R1 
BEQ 3% sBYPASS IS COUNT IS ZERO 
CALL. CON. AL s;PRINT THE ASCIT 
PRINT CR 3GO TO NEW LINE 
POP R2 
RETURN 

CALR3 - ORE-PROGRAMMED PRINT ROUTINE 3 

DECIDE WHETHER TO PRINT REN 

FOUR PARAMETERS ARE PROVIDED FOR THIS ROUTINE. THE FIRST PARAMETER 
SHOULD BE CHECKED TO SEE IF BIT 7 IS SET: 
IF SET - TURN INTO A CALL TO ROUTINE 1 (WHICH WILL USE OTHER 5 

PARAMETERS). 
IF CLEAR - SKIP OVER NEXT 3 PARAMETERS ANO END ROUTINE 

BIT @BIT7,CRED+ 
BNE CALR1 :IF SET, TURN INTO A CALR1 

;CHECK BIT 7 IN FIRST PARAMETER WORD 

SEQ 0141 
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58 
$9 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
76 
79 
80 
61 
62 
83 
64 
85 
8 
87 
88 
89 
90 
91 
92 
93 

015179 
015174 

015176 
015226 
015232 
015242 
015250 

015252 
015304 
015310 
015320 
015326 

015350 
015332 
015334 
015340 
015342 

015344 
015346 
015352 
015356 
015360 

062704 
000267 

004737 

012737 
000207 

004737 

012737 
000297 

012402 
004737 

000207 

012702 
004737 

000207 

000006 

021046 

012322 

021046 

012322 

012476 

010672 
012476 

002306 

002306 

ee
 

os
 

Os
 

ws
 

ae
 

ef
 

2 a 

SEQ 0142 

ADD 6 ,R4 sELSE, SKIP OVER NEXT 3 PARAMETERS 
RETURN 

CALR4 - PRE-PROGRAMMED PRINT ROUTINE 4 

PRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT CONTROLLER ADORESS 
THEN SWITCH TO EXTENDED FORMAT 

PNTB BASLN, @BASNO, @BAS , OBAS, OBAS 
CALL RNTIME 
PRINT OCR 
MOV OPX ,PTYPE 
RETURN 

CALRS - PRE-PROGRAMMED PRINT ROUTINE 5 

PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH CONTROLLER ADORESS 
THEN SWITCH TO EXTENDED FORHAT 

PNTB BASLN, OBASNO, @BASL2.( RS), BAS, OBAS 
CALL RANT IME 
PRINT  @CR 
MOV @PX, PTYPE 
RETURN 

CALR6 - PRE-PROGRAMMED PRINT ROUTINE 6 

CALL ALTERNATE PRINT ROUTINE IN POP-11 MEMORY 

PUSH R2 
MGV (R4O)+,R2 ;GET NEW STRING POINTER 
CALL OSTRNG sOUTPUT USING THIS STRING 
POP 
RETURN sNOW CONTINUE THE OLD STRING 

CALR7 - PRE-PROGRAMMED PRINT ROUTINE 7 

PRINT “REPLACE CONTROLLER PROCESSOR MODULE” 

PUSH R2 
MOV @XFRU,R2 
CALL OSTRNG 
POP R2 
RE TURN 

CALR& - PRE-PROGRAMMED PRINT ROUTINE & 

PRINT ° SA REGISTER CONTAINS XXXXXX”" 
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015362 
015364 
015370 
015374 
015376 

015400 
015402 

012702 010635 
004737 012476 

000207 

005744 
000207 

CALR6B: PUSH R2 
MOV @XSA,R2 
CALL OSTRNG 
POP Re 
RETURN 

CALR9 - PRE-PROGRAMMED PRINT ROUTINE 9 

REPRINT LAST NUMBER 
R4&4 -> TABLE 

TST -CR4) 
RETURN 

SEQ 0143 
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O
D
P
 

U 
U
N
E
 

015404 
015406 
015410 
015414 
015420 
015422 
015424 
015430 
015432 
015434 
015436 
015440 
015440 
015442 
015444 
015446 

26 015450 
27 
26 

F
U
S
Z
S
Y
 

015452 
015454 

015456 
015460 
015466 
015470 
015472 

010504 
062704 
012702 
005714 
001406 
027401 
001412 
005724 
005302 
001370 

104455 
000043 
000000 
011502 

000244 
000207 

011404 
116437 

000264 
000207 

000016 
000004 

000000 

000002 002074 

sGTORVT 
3 

3GET ORI 
3 
s INPUTS: 
H 
3 
sOUTPUTS 
3 

2s: 

3$; 

43: 

Ble 

VE TABLE POINTER 

RS - CONTROLLER TABLE ADDRESS 
Ri - DRIVE NUMBER 

R& - ORIVE TABLE ADDRESS 

SEQ 0144 

L$t.UN - LOADED WITH UNIT NUMBER OF ORIVE 
Z CLEAR IF ORIVE TABLE NOT FOUND AFTER ERROR PRINTED 

PUSH R2 
MOV R5,R4 
ADD #C .ORO,R4 
MOV 04. Re 
TST (R4) 
BEQ 3$ 
CMP @R4),R1 
BEQ 4s 
TST (R4)> 
DEC R2 
BNE 1$ 
ERROF 35. .ERROSS 
TRAP Cs8EROF 
-WORD = 35 
-WORD 0 
-WORD  ERROSS 
PoP R2 
CLZ 
RETURN 

MOV (R4) RE 
MOVB D.UNITCR4).C $LUN 
POP R2 
SEZ 
RE TURN 

sGET CONTROLLER TABLE ADRESS 
sAOD OFFSET TO ORIVE TABLE ADORESS 
sGET COUNT OF ORIVES 
sCHECK IF AN ADORESS HERE 

sCOMPARE ORIVE NUMBERS 
s;BRANCH IF A MATCH 
sBUMP ADDRESS 

sLOOK AT ALL OF THEM 
sUNIT NUMBER NOT FOUND 

sCLEAR Z AS ERROR FLAG 

sGET ADORESS OF TABLE 
GET UNIT NUMBER 

:SET Z FLAG 



Clo 
SEQ 0145 
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015474 
015476 
015500 
015504 
015506 
015312 
015514 
015516 
015520 
015522 
015524 
015526 
015530 
015534 
015536 
015540 
015342 
015544 
015546 
015550 

005001 
121227 
103415 
121227 
101012 
006301 
019100 
006301 
006301 
060001 
112200 
162700 
060001 
000760 
005701 
001001 
005201 

000207 

000060 

000071 

3GETCNT 

1GET COUNT IN NEXT CHARACTERS OF STRING POINTED TO BY Re. 
sNUMBER WILL BE IN DECIMAL. IF NO NUMBER, RETURN A 
sDEFAULT OF 1, 
; 
s INPUTS: 
3 R2 - POINTER TO ASCII STRING 
sOUTPUTS: 
3 Rl - NUMBER READ OR A ONE 
3 R2 - POINTING TO CHARACTER AFTER NUMBER 

GETCNT: PUSH RO 
CuR Ri sSTART WITH ZERO COUNT 

GETCNX: CHPB CR2),0'°0 s;CHECK IF CHARACTER A DIGIT 
BLO GETCON sBRANCH IF LOWER THAN ZERO 
CMPB (R2),0'9 
BHI GETCON sBRANCH IF HIGHER THAN NINE 
ASL Rl sMULTIPLY NUMBER BY 10 
MOV R1,RO0 3s SAVE ON 
ASL Ri 3 COMPUTE 4N 
ASL Al 3: COMPUTE 8N 
ADD RO,R1 3s 8N + 2N = 10N 
MOVB CR2)+,RO 3GET DIGIT FROM STING 
SuB @'°0,R0 3GET RIO OF ASCII 
ADD RO,R1 3AD0 TO NUMBER 
BR GE TCNX 3GO TO NEXT CHARACTER 

GETCON: TST Ri sCHECK IF NUMBER IS ZERO 
BNE GETCXXx sIf ZERO, CHANGE 
INC Ri _ 4 TO DEFAULT OF ONE 

GETCXX: POP RO 
RETURN 
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PRE-PROGRAMMED SUBROUTINES 
O
O
D
 

UN
M 
W
P
 

010100 
004737 

012403 
005005 
020127 
003401 
012405 

010504 
012702 
160102 
002002 
062702 
001414 
012705 
005302 
001402 
006205 
000774 
020127 
C0%402 
040504 
000401 
040503 
004737 

005202 
005703 
001372 
005704 
001370 
020027 
001423 
010103 
162700 
003002 
012700 
004737 
005705 
001401 
005203 
160203 

015474 

000020 

000020 

000020 

100000 

000020 

016014 

000012 

000014 

000003 
016014 

3PNTNUM 
3 
3PRINT A NUMBER 
i 
s INPUTS: 
; R1 - RADIX OF NUMBER 
; R2 - ASCII STRING TO COUNT OF BITS IN NUMBER 
’ 
sOUTPUTS: 

R4 - PUINTER TO NUMBER (LOW WORD) 

SEQ 0146 

H NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEPT FOR 

3 RO - CONTENTS DESTROYED 

PNTNUM: MOV 
CALL 

PNTNUS. PUSH 
MOV 
CLR 
CHP 
BLE 
Mov 

1%: PUSH 
MOV 
Mov 
SUB 
BGE 
ADD 

et: BEQ 
MOV 

3$: OEC 
BEQ 
ASR 
6R 

4$: CMP 
BLE 

5$: BIC 
6%: CALL 

78; CALL 

8$: SuB 

R1,RO 
GETCNT 
<R2,R3,R5> 
CR4)+ RI 

R4 

#16. ,.R2 

6% 
RO, 010. 
10% 
R1,R3 
#12. ,RO 
7 
@3,RO 
OIVIOE 
R5 
8$ 
R3 
R2,R5 ee

 
GO

 
OF
 

Oe
 

OS
 

OF
 

OF
 

Oo
 

OO
 

Os
 

Be
 

GF
 

OS
 

BS
 

GS
 

US
 

SS
 

OF
 

UF
 

BE
 

GO
 

HO
 

Ge
 

BS
 

Ge
 

Be
 

BO
 

Ge
 

Be
 

UH
 

OF
 

BS
 

SO
 

Os
 

GE
 

BH
 

Ge
 

GF
 

SE
 

BE
 

Be
 

Ge
 

oF
 

DECIMAL NUMBERS (LEFT JUSTIFIED). 

SAVE RADIX 
GET COUNT OF BITS 
SAVE REGISTERS ON STACK 
GET ONE PARAMETER WORD 
CLEAR STORAGE FOR OTHER 
MORE THAN 16 BITS IN NUMBER? 
NO, SKIP 
YES, GET SECOND PARAMETER WORD 
SAVE R4 ON STACK 
PUT LOW WORD IN R4 
COMPUTE BITS NOT WANTED 
BY SUBTRACTING BITS TO IISE 
FROM 16. 
IF NEGATIVE, ADO 16 FOR FIRST WORD 
IF ZERO, NO BITS NEED BE CLEARED 
START MASK WITH SIGN BIT SET 
COUNT BITS IN MASK 

SHIFT MORE BITS TO RIGHT 

MORE THAN 16 BITS IN NUMBER? 

YES, CLEAR IN HIGH WORD 

NO, CLEAR IN LOW WORD 
DIVIDE SY RADIX IN RO 
PUSH REMAINDER ON STACK 
COUNT DIGITS ON STACK 
CHECK IF QUOTIENT IS ZERO 

IF RADIX IS DECIMAL 
JUST GO PRINT DIGITS ON STACK 

OTHERWISE COMPUTE NUMBER OF LEADING 0 
DIVIDEND IS BITS IN NUMBER 
DIVISOR 15 Brrs PER DIGIT PRINTED 

IF REMAINDER NOT ZERO 
INCREMENT QUOTIENT 

SUBTRACT DIGITS ON STACK 
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015732 
015734 
015744 
015746 
015750 
015752 
015756 
015762 
015764 
015770 
015776 
016000 
016002 
016012 

001406 

005303 
001372 

062705 
020527 
003402 
062705 

005302 
001363 

000207 

000060 
000074 

000007 

9t: 

108: 

118: 

Ele 

CZUDHAO UOASOA/KDASO-Q@ BASIC SU MACRO VO5.0lb Sunday 07-Oct-84 10:38 Page 114 1 

@< A-'9-1>,R5 
RS 
R2 
10% 
<R4,RS,R3,R2> 

NO LEADING ZEROS IF ZERO 

REPEAT UNTIL COUNT REACHES Z°R0O 
GET CHACACTER FROM STACK 
CNVERT TO ASCII OIGIT 
IF GREATER THAN A 9 

CONVERT TO A OR HIGHEK 
FOR HEX DIGIT 

REPEAT FOR ALL DIGITS 
ON STACK 

SEQ 0147 
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PRE PROGRAMMED SUBROUTINES 

O
D
a
U
K
U
V
 
a
w
e
 

016014 
016016 
016022 
016024 
016026 
016030 
016032 
016034 
016036 
016040 
016042 
016044 
016046 
016050 

012702 000040 
005005 
006303 
006104 
006105 
020005 
101002 
160005 
005203 
005302 
001367 

000207 

sDI'/10€ 
H 
sOIVIDE A S52 BIT UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER. 
sREPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER. 
sWILL NOT CHECK FOR OIVIDE By ZERO. 

s INPUTS: 
3 R3 - LOW 16 BITS OF DIVIDENC 
1 Pa - HIGH 16 BITS OF DIVIDEND 
3 RO - DIVISOR 
sOUTPUTS: 
3 R3 - LOW 16 BITS OF QUOTIENT 
3 R4 - HIGH 16 BITS OF QUOTIENT 
3 RS - REMAINDER 

OIVIOE: PUSH R2 
MoV #32. ,R2 3SET UP SHIFT COUNT 
CLR RS :START WITH ZERO REMAINDER 

18: ASL R3 sSHIFT LEFT INTO RS 
ROL R4 
ROL R5 
CMP RO.RS sWILL OIVISOR GO INTO REMAINDER 
BHI et sONLY SUBTRACT IF IT WILL 
SUB RO,RS sSUBTRACT DIVISOR 
INC R3 3PUT A ONE INTO QUOTIENT 

2s: DEC R2 3COUNT THE SHIFTS 
BNE 1$ 
POP R2 
RE TURK 

SEQ 0148 
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PRE-PROGRAMMED SUBROUTINES 

O
B
r
a
D
U
V
 
W
H
 

016052 
016054 
016060 
016062 
016064 
016066 
01607¢6 
016072 
016074 
016100 
016102 
016106 
016110 
016112 
016114 
016116 

012700 
005005 
006301 
006102 
006103 
006104 
006105 
022705 
101003 
162705 
005201 
005300 
001363 

000207 

000100 

000012 

000012 

Gle 

s0IV10 
i 
s;DIVIDE A 64 BIT UNSIGNED NUMBER BY A 10. 
sREPLACE DIVIOEND WITH QUOTIENT AND RETURN REMAINDER, 
;WILL NOT CHECK FOR DIVIOE BY ZERO. 

3s INPUTS: 
3 Ri - LOW 16 BITS OF DIVIDEND 
3 R2 - NEXT 16 BITS OF OIVITOEND 
: R3 - NEXT 16 BITS OF DIVIDEND 
: R4 - HIGH 16 BITS OF DIVIDEND 
sOUTPUTS: 
3 R1 - QUOTIENT, 
: Re - QUOTIENT, 
3 R3 - QUOTIENT, 
3 R4 - QUOTIENT, 
3 RS - REMAINDER 

CLR RS 
18: ASL Ri 

ROL R2 
ROL R3 
ROL R4 
ROL RS 
chp #10. ,R5 
BHI et 
SUB #10. ,R5 
INC Ri 

2s: OEC RO 
BNE i$ 
POP RO 
RETURN 

sOIVIOEND IS _ IN <R4,R3,R2,R1> 
sSET UP SHIFT COUNT 
sSTART WITH ZERO REMAINDER 

sSHIFT LEFT INTO RS 

sSILL OIVISOR GC INTO REMAINDER? 
sONLY SUBTRACT IF IT WILL 
sSUBTRACT DOIVISOR 
sPUT A ONE INTO QUOTIENT 
s;COUNT THE SHIFTS 

sRETURN WITH QUOTIENT IN 
s <R4,R3,R2,R1> AND REMAINDER IN R5 

SEQ 0149 



CZUDHAO UDASOA/KDASO-Q@ GASIC SU MACRO VO5.Clb Sunday 07-Oct-84 10:58 Page 117 

PRE-PROGRAMMED SUBROUTINES 

016120 
016130 

10 016132 000301 
11 016134 004737 016160 
12 016140 
13 016142 004737 016160 
14 016146 000207 

O
n
A
U
 

a 
W
H
 

22 016150 

30 016160 
31 016162 006001 
32 016164 006001 
33 016166 006001 
34 016170 006001 
35 016172 004737 016200 
36 016176 
37 016200 042701 177760 
38 016204 062701 000060 
39 016210 020127 000071 
40 016214 003402 
41 016216 062701 000007 
42 016222 
43 016230 000207 

yee 

T2PNTB: 

pee 

T2PNTO: 

Hie 

T2PNTW - PRINT HEX NUMBERS WITH LEADING SPACE 

THIS ROUTINE IS USED ONLY FOR TEST 2 MANUAL INTERVENTION QUESTIONS 

PRINT <@' > 
PUSH R1 
SWAB R1 
CALL T2PNT 
POP R1 
CALL T2PNT 
RETURN 

T2PNTB - PRINT A SPACE 

PRINT A SPACE 
SAVE R1 ON STACK 
GET HIGH BYTE 
PRIN’ HIGH TWO DIGITS 
RESTORE Ri 
PRINT LOW TWO DIGITS 

THIS ROUTINE IS USEO ONLY FOR TEST 2 MANUAL INTEPVENTION QUESTIONS 

PRINT <@’ > PRINT A SPACE 

T2PNT - PRINT TWO HEX DIGITS FROM NUMBER IN R1 

THIS ROUTINE IS USED ONLY FOR TEST 2 MANUAL TMTERVENTION QUESTIONS 
ap
ee
aa
e 

yr
rn

ee
 

@
 

Len
d 

ie
) 61C17,R1 

* 0,Ri1 

R1,4°9 
T2PNTD 
@<'A-'9-1>,Ri 
Ri ABE

PQE
 

2 m “4
 % z
 

ee
 

ws
 

Gt
 

OF
 

Gh
 

Ge
 

He
 

Bs
 

GF
 

OF
 

Ge
 

BF
 

OF
 SAVE NUMBER 

SHIFT 
TO GET 

HIGH 
DIGIT 

PRINT TWO DIGITS 
GET LOW OIGIT AGAIN 
CLEAR OTHER BITS 
CONVERT TO ASCII CHARACTER 
IF GREATER THAN 9 

CONVERT 
TOA - F 

PRINT THE DIGIT 

SEQ 0150 
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PRE-PROGRAMMED SUBROUTINES 

O
W
N
 

O
U
 
B
W
 

C16232 
016234 
016236 
016240 
016244 
016246 
016250 
016252 
016254 
016256 
016260 
016264 
016266 
016272 
016274 
016300 
016302 
016306 
016310 
016314 
016316 
016320 
016322 
016324 
016326 
016330 
016332 
016334 
016336 
016342 
016344 
016346 

016350 
016354 

005000 
105711 
001442 
121127 
001002 
005201 
000770 
005004 

112102 
162702 
100431 
020227 
003410 
020227 
103423 
020227 
101020 
162702 
006304 
00304 
006304 
006304 
050204 
005200 

105711 
001403 
121127 
001344 
005700 
000207 

000137 014546 

es
 

Be
 

@e
 

we
 

OF
 

ce
 

Os
 

fr
 

we
 

ws
 

Ge
 

ae
 °°
 

° 

T2GND1: 
T2GND2: 

T2GNX: 

T2GNE; 

SEQ 0151 

T2GNUM - GET A HEX DIGIT FROM AN ASCII INPUT STRING 

THIS ROUTINE IS USEO ONLY FOR TEST 2 MANUAL INTERVENTION QUESTIONS 

R1 - UPDATED STRING TO CHARACTER AFTER NUMBER 
RO - COUNT OF DIGITS (0 IF END OF LINE FOUND) 

INPUTS: 
Ri - STRING POINTER 

OuTPUTS: 
R4 - NUMBER 

CLR RO 3 
TSTB (R1) 3 
BEQ T2GNX 3 
CMPB (R1).@’ 3 
BNE T2GN01 3 
INC R1 3 
BR T2GNUM $ 
CLR R4 3 
PUSH Re 3 
MOvB (R1)+,Re 3 
SUB e 0,R2 3 

ent T2GNE 3 
CHP R2,09. F 
BLE T2GNO03 3 
CMP R2,0<'A-'0> 3 
BLO T2GNE i 
CMP R2,0<'F-*O> ; 
BHI T2GNE 3 
SUB @<' A-'9-1>,R2 3 
ASL R4 3 
ASL R4 3 
ASL R4 3 
ASL R4 3 
ers R2,R4 3 
INC RO 3 
POP R2 3 
TsT8 (R1) 3 
Bea T2GNX 3 
CMPB CR1),@' 3 
BNE T2GND2 3 
TST RO 3 
RETURN : 

POP <R2,RO> Fy 
JMP OMRQ2E : 

CLEAR DIGIT COUNT 
CHECK IF END OF LINE 
REPORT NULL CHARACTER FOUND 
CHECK IF A SPACE 
IF SO, IGNORE IT 
GET NEXT 

OIGIT 
CLEAR NUMBER STORAGE 
SAVE REGISTER 
GET CHARACTER 
CONVERT ASCII TO NUMERIC 
IF LESS THAN O, INVALIO DIGIT 
IF LESS THAN OR EQUAL TO 9 

CONVERSION OONE 
IF LESS THAN A (10.), 

INVALIO OIGIT 
IF GREATER THAN F (15.), 

INVALIO DIGIT 
CONVERT FROM A-F TO 10.-15. 
MAKE 

ROOM 
FOR 

OIGIT 
STORE DIGIT 
GET NEXT 

DIGIT 
iF O, 

END OF NUMBER 
IF NOT A SPACE, 

CONTINUE 
Z = 1 FOR ERROR, O FOR SUCCESS 

INVALIO DIGIT 
ERROR 



PRE-PROGRAMMED SUBROUTINES 

W
S
B
I
N
K
Y
V
 
a
w
w
 

016360 
0163656 
016372 
016374 
016402 
016404 
016406 
016412 
016416 
016420 
016424 
016426 
016432 
016432 
016434 
016436 

016440 
016442 
016446 
0164S2 
016454 
016456 
016460 
016464 
016470 
016474 
016476 
016502 
016502 
016504 
016506 
016514 
016516 
016520 
016522 

005764 
002004 
116537 
000417 

016401 
004737 
061037 
005764 
100005 
052713 

104424 

0004235 

012702 
016412 
006112 
006112 
006112 
042722 
016412 
042722 
005022 
012712 

104460 
000241 

000207 

000261 
000771 

002150 
000002 

177774 
000002 
140000 

011760 

002074 

° id
 

oe
 

we
 

Ge
 

OF
 

Os
 

ws
 

Oe
 

OF
 

as
 

we
 

ae
 

PNTERR: 

1$: 

4}: 

5$: 

Jie 
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SEQ 0152 

PNTERR - PRINT ERROR MESSAGE FROM DM PROGRAM REQUEST ‘1 OR 12. 

INPUTS: 

OUTPUTS: 

ERROR 
TRAP 
cic 
POP 
RETURN 
POP 
SEC 
BR 

RS - CONTROLLER TABLE ADDRESS 
R3 - MESSAGE LATA ADDRESS 
R3 - COMMAND DATA ADDRESS 

ERROR MESSAGE PRINTED 
15 SET IN COMMAND BIT 

<RO,R1,R2> 
acRa) 

2s 
R4 
4(R4),R1 
STORVT 
S$ 
0 UNITCRS) 

oBIT15,(R3) 

R4 
@ERRTYP RO 
2(R4),CR2) 
(R2) 
(R2) 
CR2) 
@tC3,(R2)+ 
2(R45,CR2) 
#140000, CR2)+ 
CR2)>+ 
S€RR.IN,CR2) 

CsERROR 

<R2,R1,RO> 

<R4> 

4$ 

1 
C.UNITCRS).L$LUN 

oe
 

ee
 

we
 

Ot
 

Ge
 

Oe
 

Ge
 

Gt
 

OF
 

Ge
 

be
 

Gs
 

ae
 

oF
 

ee
 

we
 

Be
 

Oe
 

OF
 

Oe
 

oF
 

Se
 

oe
 

Ge
 

ws
 

Be
 

es
 

we
 

we
 

oe
 

ce
 

oe
 

DATA IF DRIVE HAS BEEN DROPPED 

SAVE REGISTERS ON STACK 
CHECK IF BIT 15 SET 
IF SO. GET UNIT FROM MESSAGE DATA 
ELSE, GET UNIT FROM CONTROLLER TABLE 

SAVE DATA ADORESS 
GET ORIVE NUMBER 
GET ORIVE TABLE ADORESS 
IF UNIT OROPPEO, EXIT 
IS TESTING DONE ON UNiLT? 
IF NOT DONE, PROCEED 
MARK UNIT AS DONE TESTING 
PRINT A STATISTICAL REPORT 

RESTORE DATA ADDRESS 

RESTORE DATA ADDRESS 
GET POINTER TO ERROR TABLE 
GET ERROR TYPE 

CLEAR LOW 2 BITS 

MASK LOW 14 BITS 
CLEAR MESSAGE POINTER 
GET ROUTINE NUMBER 
PRINT THE ERROR MESSAGE 

DRIVE HAS NOT BEEN DROPPED 
RESTORE REGISTERS 

RESTORE STACK 
DRIVE HAS BEEN DROPPED 
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PRE -FROGRAMMED SUBROUTINES 

O
B
N
D
U
 
S
W
E
 

016524 
016524 
016530 
015534 
016536 
016542 
016542 
016546 
016550 
016552 
016556 
016560 
016564 
016566 
016570 
016574 
016576 
016602 
016610 

016612 
016616 
016622 
016626 
016632 

016634 
016640 
016442 
016644 
016646 
916652 
016656 
016662 
016664 
016670 
016672 
016676 
016702 
016706 

017704 
162704 
013700 
062700 
005001 

012703 
020403 
103001 
010403 
013702 
162702 

012022 
162703 
001374 

010037 
012700 
004737 

000003 

000010 

017676 

012156 
002204 000001 

o 4 

ee
 

Ge
 

we
 

we
 

Oe
 

me
 

bs
 

ws
 

we
 

we
 

ee
 

oF
 

LOADDM: 

ee
 

we
 

of
 

ae
 

LTiL1: 

LTL1: 

LTIL2: 

LOAODDM - LOAD AND START A OM PROGRAM IN A CONTROLLER 

DMPROG - POINTER TO START OF OM PROGRAM IN MEMORY 

INPUTS: 
R5 - CONTROLLER TABLE ADDRESS 

IMPLICIT INPUTS: 

OUTPUTS: 
IF LOAD SUCCEEDS - Z CLEAR 

CONTROLLER TABLE MARKED LOADED 
IF ERROR - Z SET 

MOV C.VECCRS, ,R4 
BIC Ote<CT.VEC> ,R4 
MOV R5,R1 
ADD @C . JSR ,R1 
SETVEC R4,R1,0PRI07 
MOV’ #PRIO7, -(SP) 
MOV R1,-CSP) 
MOV R4 r) -(SP) 

MOV @3,-(SP) 
TRAP C#SVEC 
ADD #10,SP 
ASR R4 
ASR R4 
CALL CNTINT 
BEQ LOADER 
CALL HCOMM 
CMP TNL, @1 
BNE LOADTX 

LOAD DM PROGRAM INTO MEMORY SPACE 
INITIALIZATION IN TEST 1 

MOV SOMPROG , R4 
SUB SOMMAIN ,R4 
MOV CHMPROG , RO 
ADO @OMMAIN, RO 

we
 

we
 

ee
 

os
 

oe
 

ee
 

@8
 

Be
 

we
 

we
 

ee
 

of
 

GET VECTOR OF CONTROLLER 
CLEAR ALL SUT VECTOR 
GET INTERRUPT SERVICE LI’« 

SET UP INTERRUPT VECTOR 

INITIALIZE CONTROLLER WITH SMALLEST 
POSITION VECTOR FOR RING 
BUFFER ANDO INTERRUPTS ENABLED 

IF ERROR, EXIT 
ALLOCATE SPACE FOR HOST COMM AREA 
If TEST NUMBER <> 1 

DON'T 00 SPECIAL LOAD 

TESTED OURING 

3:GET SIZE OF DM PROGRAM IN BYTES 
i 
GET ADDRESS OF DM PROGRAM 

CLR Ri ;START WITH OFFSE* OF ZERO 

MOV @<HC .BSZe2> ,R3 
CMP R4,R3 
BHIS LTi1 
MOV R4 RZ 
Mov FFREE ,R2 
SUB @<HC .BSZs2>,R2 
PUSH <R3,R2Q> 
MOV CRO)+ ,CR2)+ 
SuB #2.,R3 
BNE LTiL2 
PoP <R2,R3> 
MOV RO, OMPTR 
MOV 60P .MWR,RO 
CALL LOAD ee

 
we

 
Go
 

Os
 

Of
 

ce
 

w2
 

Os
 

Ge
 

oe
 

ae
 

oF
 

Os
 

oe
 GET SIZE OF BUFFER 

IF FEWER BYTES REMAINING IN PROGRAM 
SKIP 

ELSE, USE ACTUAL BYTE COUNT 
GET ADOKESS OF BUFFER 

SAVE THE GYTE COUNT © BUFFER ADDRESS 
MOVE DATA TO BUFFER 
DECREMENT WORDS REMAINING 
“00P IF MORE WORDS TO LOAD 
RESTORE BUFFER ADDRESS 
SAVE POINTER INTO DM PROGRAM 
GET DOWNLINE LOAD COMMAND 
LOAD INTO CONTROLLER 

SEQ 0153 
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92 
93 

014712 
016714 
016720 
016722 
016724 
016726 
016730 
016732 
016736 

016740 
016744 
016750 
016754 
016762 
016766 
016774 
017002 
017006 
017012 
017014 
017022 
017C24 
017032 

017040 

017042 
017042 
017044 
017046 
017050 
017052 
017054 

001457 
013700 
006203 
060301 
006303 
160304 
001341 
012701 
000402 

017701 
012700 
004737 
013764 
010164 
013764 
067764 
004 /37 
004737 
001417 
032764 
001007 
042765 
052765 

000207 

104455 
000041 
000000 
011474 
000264 
000207 

002340 

000040 

163234 
000002 
017176 
002200 
000034 
002200 
163200 
017270 
017400 

000037 

000024 
000002 

000040 

0vu0054 
000054 

000032 

900012 
000012 

LOADTX: 
LOADS: 

LOADER: 

BEQ 
MOV 
ASR 
ADD 
ASL 
SUB 
BNE 
MOV 
BR 

MOV 
MOV 
CALL 
MOV 
MOV 
MOV 
ADD 
CALL 
CALL 
BEQ 
BIT 
BNE 
BIC 
BIS 

RETURN 

Lie 

LOADER 

LOADB ee
 

ee
 

ae
 

ae
 

cf
 

os
 

oe
 

OF
 

a
 

OMPROG HC .CPK +P .UADRCR4 ); 
R1,HC.CPK +P .BCNTCR4) 
OMPROG ,HC .CPK +P .OVRi.CR4); 
SOMPROG HC .CPK +P. OVRLCR4 ) 
SNOCMD 
WAITMS 
LOADER 
@ST.MSK HC .MPK oP .STSC(R4); 
LOADE1 
@CT.CMO+CT.REQ.C.FLGCRS); 
@CT.RN,C.FLGCRS) 

IF ERROR, GET OUT NOW 
RESTORE POINTER INTO DM PROGRAM 
CONVERT BYTES TO WORDS 
INCREASE OFFSET FOR NEXT BUFFES 
CONVERT WORDS TO BYTES 
REDUCE REMAINING BYTE COUNT 
GET NEXT BUFFER 
GET A BYTE COUNT OF HEADER ONLY 
NOW START 

GET SIZE OF PROGRAM 
BUILD EXECUTE SUPPLIED 

PROGRAM COMMAND PACKET 
LOAD MAIN PROGRAM ADORESS 

ANO SIZE 
LOAD OVERLAY ADORESS 

SEND COMMAND TO CONTROLLER 
WAIT FOR MESSAGE RESPONSE 
EXIT IF ERROR 
CHECK FORA ERRORS 

CLEAR COMMAND OUTSTANDING FLAG 
SET OM PROGRAM RUNNING FLAG 

SUCCESS RETURN 

CONTROLLER FAILED TO DOWNLINE LOAD DM PROGRAM 

ERROF 
TRAP 
. WORD 
. WORD 
. WORD 
SEZ 
RETURN 

33, ,ERROSS 
CSEROF 
33 
0 
ERROSS 

; SET Z TO INDICATE ERROR OCCURRED 
; ERROR RETURN 

SEQ 0154 



Mle 
SEQ 0155 
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PRE-PROGRAMMED SUBROUTINES 

O
D
 
S
A
U
 
w
h
e
e
 

37 
38 

017056 
017064 
017070 
017074 
017100 
017104 
017112 
017116 
017122 
017124 
017132 
017134 
017142 
017150 
017152 

017154 
017154 
017156 
017160 
017162 
017164 
017172 
017174 

017176 
000040 
000034 
000060 
000001 000054 
017270 
017400 

000037 000032 

000004 000012 

° 

@s
 

Ge
 

Os
 

we
 

Oe
 

Be
 

ws
 

Os
 

OF
 

OF
 

oF
 

oe
 

at
 

oe
 

LOAD: 

LOADX1: 

LOADX: 

LOAD - ISSUE MAINTENANCE I/0 COMMAND TO CONTROLLER. CHECK THAT 1/0 
HAPPENS 

INPUTS: 

OUTPUTS: 

PUSH 
CALL 
MOV 
Mov 
MOV 
MOV 
CALL 
CALL 
BEQ 
BIT 
BNE 
BIC 
POP 
CLZ 
RETURN 

WITHOUT ERROR. 

RO - MAINTENANCE I/0 COMMAND 
R1 - OFFSET INTO CONTROLLER MEMORY 
R2 - ADDRESS OF MESSAGE BUFFER 
R3 - SIZE OF BUFFER IN BYTES 
RS - CONTROLLER TABLE ADDRESS 

Z CLEAR IF NO ERROR 
Z SET IF ERROR AND EPROR REPORTED 

<RO,R3,R4> 
BLDCMOD 
R2,HC.CPK+P.UADR(R4) 
R3,HC.CPK+P .BCNT(R4) 
R1. HC .CPK +P .RGOF(CR4) 
@1,HC .CPK +P .RGIDCR4) 

BUILO COMMAND PACKET 
STUFF IN BUFFER ADDRESS 
STUFF IN BYTE COUNT 
STUFF IN OFFSET 
STUFF IN REGION ID 1 

ee
 

@2
 

ee
 

Os
 

oF
 

ef
 

@ 
Oo

 

SNOCMD SEND COMMAND TO CONTROLLER 
WAITMS WAIT FOR MESSAGE RESPONSE 
LOADX If FAILED, EXIT 
OST RISK HC .MPK oP. STSCRA): LOOK FOR ANY ERROR 
LOADX1 ; 
oCT.CMD.C.FLGCRS) CLEAR COMMAND ISSUED 
<R4,R3,RO> RESTORE REGISTERS 

CLEAR Z TO INDICATE NO ERROR 

@e
 

we
 

es
 

ae
 

@ 

CONTROLLER FAILED TO DOWNLINE LOAD DM PROGRAM 

ERROF 
TRAP 
. WORD 
. WORD 
. WORD 
POP 
SEZ 
RETURN 

33, .ERROSS 3; PRINT ERROR INFO FROM CONTROLLER 
CSEROF 
33 
0 
ERRO33 
<R4,R3,RO> 3; RESTORE STACK AFTER ERROR 

; SET Z TO INDICATE ERROR OCCURRED 
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O
D
A
 

& 
W
e
 

017176 
017202 
017206 
017210 
017214 
017220 
017224 
017230 
017232 
017236 
017240 
017244 
017246 
017252 
017254 
017256 
017260 
017264 
017266 

016504 
010400 
062700 
012720 
012701 
022716 
0014035 
022716 
001002 
012701 
010120 
012701 
005020 
005301 
001375 

000207 

000014 

000014 
000060 
001000 
000031 

000030 

177777 

000030 

ad ?°
 

We
 

we
 

Oe
 

we
 

Be
 

Oe
 

a2
 

0s
 

we
 

ws
 

Oe
 

ee
 

02
 

Oe
 

BLOCMO: 

is: 
BLOCO: 

BLOC1: 

Nie 
SEQ 015€ 

BLOCMO - BUILD A COMMAND IN COMMAND PACKET 

INPUTS: 

OUTPUTS: 

R5 - CONTROLLER TABLE ADORESS 
RO - COMMAND CODE 

R4 - ADDRESS OF HOST COMM AREA 
COMMANO PACKET CONTAINING REF NUMBER ANDO OPCODE. ALL 

OTHER FIELCS CLEARED. 
COMMANDO REFERRENCE NUMBER IN CONTROLLER TABLE INCREMENTED 

AND RESULT IN COMMAND PACKET. 
RO - CONTENTS DESTROYED 

<R1,RO> 
C.HCOMCRS),R4 
R4,RO 
@HC .CEV,RO 
GHC .PS2,CRO)+ 
@0UP ,R1 
@0P .MWR, CSP) 
1$ 
@0P .MROD. CSP) 
BLOCO 
@OIAG.R1 
R1,CRO)+ 
@<HC .PSZ>/2,R1 

BLOC1 
HC. CPK +P OPCOCR4) 

eo
 

Os
 

we
 

OF
 

O 
Be
 

Oe
 

Oe
 

OH
 

Se
 

Of
 

Ge
 

Ge
 

BE
 

Be
 

OF
 

OF
 

ae
 SAVE REGISTERS ON STACK 

GET ADORESS OF HOST CCMM AREA 
copy TO RO 
COMPUTE ADORESS OF COMMAND ENVELOPE 
LOAD PACKET LENGTH 
LOAD OUP CIRCUIT IDENTIFIER 
IF CODE IS MAINTENANCE WRITE 

USE DIAGNOSTIC CIRCUIT ID 
IF CODE TS NOT MAINTENANCE READ 

ELSE, USE OIAGNOSTIC CIRCUIT ID 
PUT IDENTIFIER INTO PACKET 
GET WORDS TO CLEAR 
CLEAR PACKET 
ANY MORE 

WORDS TO CLEAR? 
PUT OPCODE IN PACKET 
RESTORE Rl 
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O
W
A
 

WN 
Ea 
U
f
o
 

016504 
005265 
016564 
012764 
012764 
005775 
052765 
000207 

: MOV C.HCOMCRS),R4 

SNOCMD - SEND A COMMAND TO THE CONTROLLER. CLEAR THE RESPONSE 
PACKET, MARK BOTH PACKETS AVAILABLE TO THE CONTROLLER. SET COMMAND 
ISSUED BIT IN CONTROLLER TABLE AND INITIALIZE TIMEOUT COUNTER. 

INPUTS: 
RS - CONTROLLER TABLE ADDRESS 

OUTPUTS: 
R4 - ADORESS OF HOST COMM AREA 

s LOAD R& WITH HOST COMM AREA ADDRESS 
INC C.REFCRS) s INCREMENT CMD REFERENCE NUMBER 
MOV C.REFCRS), HC.CPK«P.CRFCR4); PUT IN PACKET 
MOV ORG .OWN>RG.FLG,.HC.MCTCR4) 3 MARK MESSAGE PACKET AVAILABLE 
MOV ORG OWN, HC .CCT(R4) s MARK COMMAND TO CONTROLLER 
Tst acRS) s TELL CONTROLLER COMMAND IS THERE 
BIS RN ect .CMO.C.FLGCRS) 3 MARK COMMAND ISSUED 

SEQ 0157 
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PRE-PROGRAMMED SUBROUTINES 
O
D
N
 

A
U
 

& 
G
H
 

017336 
017342 
017344 
017350 
017356 
017360 
017364 
017366 
017370 
017372 
017376 

060400 
0)0064 
012764 
010004 
012701 
005020 
005301 
001375 

00207 

000040 
000106 000034 

000045 
°°

 

? 

we
 

@0
 

€2
 

Bs
 

Os
 

OF
 

Ge
 

Be
 

Oe
 

Os
 

OF
 

we
 

ae
 

& 

CLROFL: 

CLRBUF - CLEAR THE SPECIFIED DATA BUFFER IN THE HOST COMM AREA 
AND LOAD BUFFER DESCRIPTOR IN COMMAND PACKET TO THE BUFFER 

INPUTS: 
RS - CONTROLLER TABLE ADORESS 
R4 - ADDRESS OF HOST COMM AREA 
RO - OFFSET INTO HOST COMM AREA TO DATA BUFFER 

OUTPUTS: 
DATA BUFFER CLEARED 
COMMAND PACKET POINTING 10 BUFFER 
BYTE COUNT SET TO SIZE OF SUFFER 
R4 - ADDRESS OF DATA BUFFER 

: PUSH <RO,R1> s SAVE REGISTERS ON STACK 
ADO R4,RO s CREATE BUFFER ADORESS 
MOV RO,HC.CPK «P .UADR(R4 ) s PUT BUFFER ADORESS IN COMMAND PACK: T 
MOV HC .BSZ,HC.CPK+P.BCNT(R4);PUT SIZE OF BUFFER IN COPPIAND PACKET 
MOV RO,R4 3 PUT BUFFER ADORESS IN 
MOV @<HC .B8SZ>72,R1 3 GET SIZE OF BUFFER IN WORDS 
CLR CRO)+ 3 CLEAR ALL THE WORDS 
DEC R1 s ANY MORE - 
BNE CLROFL 3 WORDS TO CLEAR? 
POP <R1,RO> : 
RETURN 3 

5EQ 0158 
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O
O
 

-1
 
D
U
 

hw 
U
f
 

Si 

53 

017400 
017404 
017410 
017412 
017416 
017422 
017424 
017432 
017434 
017440 
017442 
017442 
017444 
017450 
017452 
017460 
017462 
017464 
017472 
017474 
017474 
017476 
017500 
017502 
017504 

017506 
017514 
017529 
017522 
017524 
017524 
017524 
017526 
917530 
017532 
017534 
917540 
017542 

012700 
010501 
062701 
004737 
011500 
032765 
001025 
016001 
001031 

104422 
005737 
001764 
023765 
101005 
001357 
023765 
103753 

104455 
000044 
000000 
011520 
000413 

042765 

000244 
000207 

104455 
000036 
000000 
011430 

000264 
000207 

000036 

000026 
017614 

000010 

000002 

002256 

002270 

002266 

000010 

000012 

000030 

000026 

000012 

e °°
 

@e
 

ee
 

es
 

Ge
 

ee
 

os
 

co
 

as
 

os
 

WAITMS: 

1%: 

2s; 

38: 

4s; 

S$: 

D13 

WAITMS - WAIT FOR CONTROLLER TO RESPOND WITH A MESSAGE PACKET 

IMPUTS: 

OUTPUTS: 
RS - ADORESS OF CONTROLLER TABLE 

Z CLEAR IF NO ERROR 
Z SET IF ERROR, MESSAGE PRINTED 

<RO,R1> 
#30. ,RO 
RS,R1 
ec .T0,R1 
SETTO 
CRS).RO 
@CT .MSG,C .FLGCRS) 
3% 
2(RO),R1 
at 

CSBRK 
KwW.CSR 
1$ 
KW. EL +2,C. TOHCRS ) 
2s 
1% 
KW.EL.C. TOCRS) 

OCT .MSG,C.FLGCRS) 
<R1,RO> 

30, ,ERROSO 
CSEROF 
30 
0 
ERRO3O 
<R1,RO> 

oe
 

Go
 

ae
 

oe
 

Se
 

Ge
 

GF
 

Ge
 

Ge
 

Gs
 

Ge
 

oF
 

et
 

Gt
 

Ge
 

Of
 

Bs
 

oF
 

OF
 

ae
 

GF
 

OF
 

OF
 SAVE REGISTERS ON STACK 
SET TIME OUT VALUE OF 30 SECONDS 
POINT TO TIME OUT COUNTER 
POINTER TO TIMER FIELD 
START TIMER 
GET ADDRESS OF IP REGISTER 
LOOK IF INTERRUPT OCCURRED 
BRANCH IF SO 
LOOK AT SA REGISTER 
BRANCH IF ERROR CODE PRESENT 
>>>>>>>2BREAK BACK TO MONITOR<<<<<«<< 

SEE IF A CLOCK ON SYSTEM 
z© NOT, DON’T TIMEOUT 
CHECK HIGH WORD OF INTERVAL 
IF GREATER, TIMED OuT 
IF NOT EQUAL, NO TIMEOUT OCCURRED 
CHECK LOW WORD OF INTERVAL 
IF LOWER, NO TIMEOUT OCCURRED 
PRINT TIMEOUT ERROR 

ERROR EXIT 

CLEAR MESSAGE RECEIVED FLAG 
SAVE REGISTERS ON STACK 
GIVE NO ERROR RETURN 

CONTROLLER DETECTED ERROR 

RESTORE REGISTERS 
Z SET OR ERROR RETURN 

SEQ 0159 
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SEQ 0160 

1 
2 aoe 

3 : NXMI - NON-EXISTANT MEMORY SERVICE ROUTINE 
4 3 

5 3 INPUTS: 
6 ; NXMAD SET TO ZERO 
7 ; OUTPUTS: 
8 3 NXMAD SET TO ONES IF NON-EXISTANT TRAP OCCURED 
9 3-- 

10 
11 017844 BGNSRV NXMI 

017544 NXMI: : 
12 017544 012737 177777 002276 MOV @-1,NXMAD 

13 017552 ENDSRV 
61752 L10033: 

1s 017552 000002 RTI 

15 goe 

16 3 CNTSRV - CONTROLLER INTERRUPT SERVICE ROUTINE. MARKS CONTROLLER TABLE 
1? 3 THAT AN INTERRUPT HAS BEEN RECEIVED. 

19 3 THIS ROUTINE IS CALLED BY A (JSR RO,CNTSRV] INSTRUCTION FROM WITHIN 

20 3 THE CONTROLLER TABLE. THE PC STORED IN RO IS THE ADDRESS OF THE C.FLG 

el 3 WORD IN THE CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS 

ge 3 OF RO FOLLOWED BY THE INTERRUPTED PC AND PS. 
3 

24 3 INPUTS: 
25 3 RO - ADORESS OF C.FLG WORD IN CONTROLLER TABLE 

26 3 STACK - SAVED CONTENTS OF RO 
27 3 OUTPUTS: 
28 3 CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE 

29 3 RO - RESTORED FROM STACK 

1 
32 017554 BGNSRY CNTSRV 

017554 CNTSRV:: 
33 017554 052710 000010 6Is OCT .4SG,.CRO) s SET CT.MSG 

34 017560 POP RO s RESTORE RO 

35 017562 ENDSRV 
017562 L10034: 
017562 000002 RTI 

36 
38 gee 

33 3 INTSAV - CONTROLLER INTERRUPT SERVER 
3-- 

41 
42 017564 BGNSRV  INTSRV 

017564 INTSRV:: 
43 017564 005237 002214 INC INTRCV 3 FLAG INTERRUPT AS RECEIVED 

44 017570 ENDSRV 
017570 L10035: 
017570 000002 RTI 

46 
4? goo 
4s ’ KWLII - CLOCK INTERRUPT SERVICE ROUTINE 
4 3 2 

50 017572 BGNSRV KWL1il 
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017572 
$1 017572 
S2 017600 
53 017604 
$4 017612 

017612 
017612 

55 

062737 
005537 
012777 

000002 

000001 002266 
002270 
000105 162444 

KWLII:; 

ENOSRV 
L10036: 

@1,KW.EL 3 COUNT THE INTERRUPT 
KW.EL «2 3 PUT CARRY IN HIGH WORD 
OK, OUT, aKW.CSR 3 RESTART THE CLOCK 

SEQ 0161 



PRE-PROGRAMMED SUBROUTINES 
O
a
n
a
n
Q
y
u
a
w
h
r
 

017614 
017620 
017622 

017626 
017530 
017632 
017634 
017636 
017640 

017642 
017646 
017652 
017656 

017660 
017662 

017664 
017666 

017670 
017674 

005002 
013703 

006200 
103021 
060302 
006303 
005700 
001372 

013700 
013703 
020037 
001371 

060200 
005503 

010021 
010311 

000207 

002264 

002266 
002270 
002266 

° ° 
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SETTO 
TIME. 

INPUTS: 
RO - 
Ri - 

OUTPUTS: 
RO - 
Ri - 

PUSH <R2,R3> 
CLR Re 
MOV KW.HZ,R3 

ASR RO 
ecc SETO1 
ADD R3,R2 
ASL R3 
TST RO 
BNE SETOO 

GET CURRENT TIME 

MOV KW. EL ,RO 
OV KW .EL«¢2,R3 
CMP RO, KM. EL 
BNE SETO2 

ADO TIME TI TIMEOUT 

ADO R2,RG 
ADC R3 

PUT RESULT IN STORAGE 

MOV RO,CRI)+ 
MOV R3,CR1) 

PoP <R3,R2> 
RETURN 

w
e
.
 

oo
 

oF
 

oe
 

SET TIMEOUT COUNTER TO A GIVEN NUMBER OF SECONDS FROM CURRENT 

NUMBER OF SECONDS FOR TIMEOUT 
ADORESS WHERE TWO WORD TIME TO BE PUT 

CONTENTS DESTROYED 
INCREMENTED BY 2 

CLEAR PRODUCT 
GET MULTIPLICAND 

SHIFT MULTIPLIER TO RIGHT 
IF A ONE BIT SHIFTED OUT 

ADD MULTIPLICAND 10 PRODUCT 
OOUBLE THE MULTIPL ICAND 

CONTINUE UNTIL MULTIPLIER IS ZERO 

GET TIME (LOW WORD) 
GET TIME (HIGH WORD) 
IF CHANGED OURING RETRIEVAL 

GET IT AGAIN 

ADD TIMEOUT TO CURRENT TIME 
INCREMENT HIGH WORD IF CARRY 

SAVE LOW WORD OF TIMEOUT 
SAVE HIGH WORD OF TIMEOUT 

SEQ 0162 
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SEQ 0163 

1 
2 yee 

3 : CNTINT 
4 Hy 
5 i FUNCTIONAL DESCRIPTION: 
6 3 SUBROUTINE TO INITIALIZE A CONTROLER AND BRING IT ON-LINE. 
7 3 ALL STEPS ARE CHECKED. AN ERROR MESSAGE IS REPORTED IS ANY ERROR 

8 : DETECTED. 
9 3 

10 3 INPUTS: 

11 3 RS - ADDRESS OF CONTROLLER TABLE. 
12 : R4&4 - LENGTH, INTERRUPT AND VECTOR FIELOS TO SEND TO CONTROLLER 

1 3 
14 ; IMPLICIT INPUTS: 
15 : FFREE - FIRST FREE ADORESS OF MEMORY. THIS ADORESS IS GIVEN TO 

16 H CONTROLLER AS START OF RING BUFFER. 

uv 3 FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS. 
; 

19 3 OUTPUTS: 
20 3 Ri - SIZE OF RING BUFFER IN WORDS IF NO ERROR 

21 3 R4 - ADORESS OF IP REGISTER IN CONTROLLER 

22 : R5 - UNCHANGED 

23 $ Z - CLR IF NO ERROR, SET IF ANY ERROR REPORTED 

23 

a 3 CHECK IF ENOUGH FREE MEMORY FOR RING BUFFER 

3 
29 
30 017676 CNTINT: PUSH <R3> 3 SAVE 83 ON STACK 

32 017700 010400 MOV R4,RO 3 CET MESSAGE LENGTH 

33 017702 000300 SWAB RO : RIGHT JUSTIFY MESSAGE LENGTH 

34 017704 042700 177770 BIC #177770,R0 : REMOVE EXTRA INFO 

35 017710 004737 020724 CALL CLOG s COMPUTE POWER OF 2 

36 017714 010102 MOV R1,Re : SAVE MESSAGE LENGTHt2 IN R2 

37 017716 010400 MOV R4,RO : GET COMMAND LENGTH 

38 027720 000300 SWAS RO 3; RIGHT 

39 017722 006000 ROR RO 3 JUSTIFY 

40 017724 006000 ROR RO 3 COMMAND 
41 017726 006000 ROR RO 3 LENGTH 

42 017730 042700 177770 BIC @177770,R0 : REMOVE EXTRA INFO 

43 017734 004737 020724 CALL CLOG 3; COMPUTE POWER OF 2 

44 017740 060201 ADO R2,R1 : ADO THE TRO RESULTS 

45 017742 006301 ASL R1 : MULTIPLY BY 2 WORDS PER RING 

46 017744 062701 000002 ADD @<HC .ISZ>/2,R1 ; ADO SPACE FOR INTERRUPT INDICATORS 

50 017750 020137 002162 CMP R1,FSIZE ; COMPARE WITH SIZE OF FREE MEMORY 

51 017754 101402 BLOS 1$ } THERE IS PLENTY OF MEMORY 

S2 017756 000137 012120 JP FMERR + FATAL ERROR IF NOT ENOUGH MEMORY 

25 017762 18: 
3 

26 3 FILL HOST COMMUNICATION AREA WITH ALL CONES 

3 
$8 017762 015702 002160 MoV FFREE ,R2 : GET FIRST ADDRESS OF RING BUFFER 

59 017766 010103 MoV R1,R3 3; GET SIZE OF RING BUFFER 

540 017770 012722 177777 2s: nNOV @-1,(R2)> : WRITE ONES TO BUFFER 

61 017774 005303 OEC R3 3 COUNT THE WORDS IN BUFFER 

; 62 017776 003374 BGT 2t LOOP UNTIL ENTIRE BUFFER WRITTEN 
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64 H 
65 ; DO THE INITIALIZATION 
66 H 
67 020000 004737 020272 CALL = CNTIST ; 00 FIRST THREE STEPS 
68 020004 103527 BCS 98 s EXIT IF MICROCODE REPORTED FAILURE 
69 020006 012364 000002 MOV (R3)+,2(R4) s WRITE STEP 3 RESPONSE TO SA REGISTER 
71 020012 012700 000310 MOV 0200. ,RO s GET TRY COUNTER 
72 020016 016402 000002 3%: MOV 2(R4),R2 3 LOOK AT SA REGISTER 
73 020022 001407 BEQ S$ ; EXIT LOOP IF ZERO 
74 020024 005300 DEC RO ' 
75 020026 001373 BNE 3$ s KEEP LOOPING IF NOT ZERO 
76 020030 ERROF  24,,ERRO24 i 

020030 104455 TRAP —- CSERDF 
020032 000030 .WORD 24 
020034 000000 .WORD 0 
020036 011312 .WORD ERRO24 

77 020040 000511 BR 9% i 
78 020042 005064 000002 S$: CLR 2cR4) s WRITE 0 TO SA REGISTER (PURGE) 
79 020046 005714 TST (R4) s READ 7ROM IP REGISTER (POLL) 
81 020050 004737 020566 CALL = CNTRSP ; WAIT FOR STEP OR ERROR BIT 
82 020054 103503 BCS 9% 3 EXIT IF MICROCODE REPORTED FAILURE 
83 020056 010237 002326 MOV R2,SSTEP4 s SAVE STEP 4 RESPONSE VALUE. 

3 

a6 ; CHECK HOST COMMUNICATION AREA FOR ALL ZEROS 
é 

88 020062 013702 002160 MOV FFREE ,R2 3 GET FIRST ADDRESS OF RING BUFFER 
89 020066 010103 MOV R1,R3 + GET SIZE OF RING SUFFER 
90 020070 005722 68: TST CR2)« : CHECK WORD IN BUFFER 
91 020072 001003 BNE 7% ; GO TO ERROR REPORTER IF NOT ZERO 
92 020074 005303 DEC R3 ; COUNT THE WORDS IN BUFFER 
93 020076 003374 BGT 6% s LOOP UNTIL ALL WORDS CHECKED 
34 029100 000405 BR 8 ; START CONTROLLER AND EXIT 

96 020102 78: ERRDF 23, ,ERRO23 3 REPORT BUFFER NOT CLEARED 
020102 104455 TRAP —s- CSEROF 
020104 000027 .WORD 23 
020106 000000 -WORD 0 
020110 011232 .WORD  ERROZ3 

97 020112 000464 BR 9¢ : ERROR EXIT 

+00 ; SENO GO BIT TO SA RESISTER TO END INITIALIZATION 
3 

102 020114 8s: 
103 020114 012700 000001 MOV @SA.GO,RO ; SE. THE GO BIT 
104 020120 010064 000002 MOV RO,2(R4) ; WRITE TO SA REGISTER 

106 ; NOW CHECK IF THE CONTROLLER TYPE IS VALID AND MICROCODE VERSION 
107 ; IS CURRENT 

3 

109 020124 013703 002326 23$: MOV SSTEP4,R3 ; GET SAVED CONTROLLER STEP 4 RESPONSE 
110 020130 010301 MOV R3,R1 ; R3 HAS STEP 4 INFO 
111 020132 042701 177760 BIC OtC<SA,MCV>,R1 + Ri = MICRO CODE LEVEL 
112 020136 006003 ROR RS 3; RIGHT 
113 020140 006003 ROR R3 i JUSTIFY 
114 020142 006003 ROR R3 : MODEL 
115 020144 006003 ROR R3 : NUMBER 

3 116 020146 042703 177760 BIC @tC<SA,CNT/16,>,R3 R3 = CONTROLLER MODEL NUMBER 



117 020152 
118 020156 
119 020160 
120 020164 
121 
122 

020166 
020174 
020174 
020176 
020200 
020202 
020204 
020206 
020206 
020212 
020216 
020220 
020220 
020222 
020224 
020226 
020230 
020232 
020232 
020240 
020244 
020246 
020246 
020250 
020252 
020254 
020256 
020260 
020262 

020264 
020266 
020270 

022703 
001413 
022703 
001422 
052765 

104455 
000016 
000000 
011116 
000427 

005037 
020127 
002017 

104454 
000016 
000000 
011116 
000412 

012737 
020127 
002004 

104454 
000016 
000000 
021116 

000244 
000207 

000264 
000207 

000006 

000015 

100000 

002326 
000003 

000002 

002326 

24: 

258: 

268: 

9%: 
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CMP 66. .R3 
BEQ 243 
CMP 013. ,R3 
8EQ 253 
BIS @BIT15,C.UNITCRS) 
ERROF 14, ,ERRO14 
TRAP CSsEROF 
.WORD 14 
-#ORD 0 
.WORD ERRO14 
BR 93 

CLR SSTEP4 
CMP R1,903. 
BGE 26% 
ERRSF 14,,ERRO14 
TRAP CsERSF 
.WORD 14 
-WORD ff 
-WORD ERRO14 
BR 263 

MOV 64. ,SSTEP4 
CMP R1,&. 
BGE 263 
ERRSF 14,,ERRO14 
TRAP CSERSF 
-WORD 14 
-WORD O 
.wORD = ERROL4A 
POP <R3> 
CLZ 
RETURN 

ERROR RETURN 

POP <R3> 
SEZ 
re TURN 

ee
 

we
 

we
 

Ge
 

we
 

oe
 

ee
 

SEQ 0165 

CHECK IF UDASOA 
IF SO, BRANCH 
CHECK IF KDASO-@Q 
IF SO BRANCH 

ELSE MARK AS 90 NOT EXECUTE 
REPORT ERROR 

EXIT 

CLEARED FOR TEST 1, SUBTEST 4 
UDASOA MICROCGDE VERSION UP TO DATE? 
IF SO, SRANCH 

ELSE, REPORT ERROR 

OEFAULT BR LVL, TST 1,SUBTST 4 
KDASO-Q MICROCODE VERSION UP TO DATE? 
IF SO, BRANCH 

ELSE, REPORT ERROR 

RESTORE R3 FROM STACK 
CLEAR Z TO INDICATE NO ERROR 

: RESTORE R3 FROM STACK 
SET 2 TO INDICATE ERROR OCCURRED 



K13 

CZUDHAO UDASOA/KDASO-@ BASIC SU MACRO VOS.01b Sunday 07-Oct-84 10:38 Page 129 
PRE-PROGRAMMED SUBROUTINES 

O
B
S
 

U 
BS 

Wi
l 

020272 
020272 
020272 
020274 
020276 
020302 
020306 
020314 
020322 

020530 
020334 
020340 
020340 
020344 
020350 
020354 
020360 
020362 
C20366 
020372 
020374 
020374 
020400 
02040. 
0204" 5 
020410 
020410 
020412 
020414 
020416 
020420 
020422 

020424 

104422 

052704 
010437 
013737 
062737 
012737 

012737 

100000 
002314 
002160 
000004 
100000 

002320 
002320 
002324 

002276 

004000 002330 

a * 

Oe
 

Oe
 

we
 

we
 

we
 

ee
 

Oe
 

ae
 

Os
 

Be
 

we
 

ae
 

a
 

CNTIST: 

it: 

CNTIST 

START THE INITIALIZATION PROCESS ON THE SELECTED CONTROLLER. 
STOP BEFORE WRITING THE THIRD WORD SO CONTROLLER DOES NOT 
ATTEMPT ANY BUS TRANSFERS. 

INPUTS: 
RS - ADDRESS OF CONTROLLER TABLE 
R4 - LEN, INTI ANO VECTOR FIELOS TO SEND TO CONTROLLER 

LOAD TABLE OF DATA TO SEND 70 SA REGISTER 

BREAK F 
TRAP CsBRK 
PUSH R1 3 
BIS OSA.STP,R4 3 
MOV R4,SN0.S1 : 
MOV FFREE ,SNO.S2 3 
ADO oH .MSG.SND.S2 3 
MOV @SA.TST,SNO.S3 3 

>>>>>>>BREAK BACK TO MONITOR<<<<<<< 

SET STEF BIT IN DATA WORD 
LOAD SEND DATA FOR STEP 1 OF INIT 
GET MEMORY ADORESS AND 
LOAD SEND OATA FOR STEP 2 OF INIT 
LOAD SEND DATA FOR STEP 3 OF INIT 

VERIFY THE ADDRESS OF THE SA AND IP REGISTERS ARE VALID AND 
START THE INITIALIZATION BY WRITING ZEROS 10 IP REGISTER 

MOV C.UADRCRS5).R4 ; 
CLR NXMAD 
SETVEC @€ERRVEC, ONXMI, OPRIO7 H 
MOV #PRIOT,-CSP) 
MOV ONXMI ° -( SP) 

MOV #ERRVEC, -(SP) 
MOV #3,-\ SP) 
TRAP CS&SVEC 
ADD #10,SP 
TST 2cR4a) H 
CLR (R4) ; 
CLRVEC #eRRVEC 
MOV PERRVEC RO 
TRAP CéCVEC 
TST NXMAD ; 
BEQ 1% : 
ERRDF 36. ,ERRO3S 3 
TRAP CSEROF 
-WORD 38 
-WORD O 
-WORD ERRO38 
SEC H 
BR 4¢ H 

SET UP LOOP PARAMETERS TO EXECUTE 

MOV @SA.S1,CNTRSD 3 

GET ADDRESS OF IP REGISTER 
3; CLEAR MEMORY ERROR FLAG 

SETUP TIMEOUT ERROR VELTOR 

ACCESS SA REGISTER 
WRITE TO IP 

+ RETURN TIMEQUT ERROR VECTOR 

SEE IF A MEMORY ERROR OCCURRED 
IF NO ERROR, CONTINUE 
PRINT ERROR MESSAGE 

; CARRY SET TO INDICATE ERROR 
EXIT 

THE FOUR STEPS OF INITIALIZATION 

STORE RESPONSE MASK 

SEQ 0166 
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45 020432 012703 002312 
46 
47 
46 
49 
50 
Si 
Se 
53 
54 
$5 
% 
57 
58 
59 
60 
61 
62 
63 

97 
98 

004737 
103414 
004732 
103412 
006337 
932737 
001003 
012364 
000762 

000241 

000207 

012701 
042702 
000416 

013701 
000301 
042701 
052701 
000406 

013701 
042701 
052701 

020102 
001405 

104455 
000031 
000000 
011326 
000261 
000207 

020566 

002330 
040000 

000002 

004400 
001140 

002314 

177400 
010000 

002314 
177400 
020000 

002330 

2s: 

1$: 

: MOV #SA.S1+SA.0I,R1 

MOV @INITBL RS s GET INDEX TO SEND/REPONO INIT TABLE 

WAIT FOR AND CHECK RESPONSE DATA 

CALL tNTRSP WAIT FOR STEP OR ERROR BITS 
6CS 4$ EXIT IF ERROR 
CALL BCR3)-> CALL RESPONSE CHECKER FOR STEP 
Bcs 4% GET OUT IF ERROR 

SHIFT TO NEXT STEP BIT 
CHECK IF NOW AT STEP 4 

ASL CNTRSO 
BIT @SA.S4,CNTRSD 
BNE 3$ GET OUT IF SO 
MOV (R3)+,2CR4) WRITE DATA TO SA REGISTER 
BR 2s STAY IN LOOP 

cLC ; CLEAR CARRY FOR NO ERROR INDICATION 
POP Ri 3 RESTORE R1 
RETURN H 

RESPONSE CHECK FOR FIRST WORD (STEP 1) FROM SA REGISTER 
CHECK FOR PROPER CONTROLLER TYPE 

s SET STEP ONE BIT 
BIC #SA.QB+SA.MP+SA.SM,R2 3; CLEAR Q22 € SM BIT FOR KDASO-Q 
BR RSP .CK s NOW DO A RESPONSE CHECK 

RESPONSE CHECK FOR SECOND WORD (STEP 2) FROM SA REGISTER 
CHECK FOR ECHO OF INTERRUPT ENABLE FLAG AND INTERRUPT VECTOR 

MOV SNOD.S1,R° GET WORD SENT TO SA REGISTER 
SWAB R1 GET HIGH 8 BITS 
BIC #177400,R1 

SET STEP 2 BIT BIS @SA.S2,R1 
BR RSP .CK NOW DO A RESPONSE CHECK 

RESPONSE CHECK FOR THIRD WORD (STEP 3) FROM SA REGISTER 
CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS 

MOV SNO.S1,R1 3: GET WORD SENT TO SA REGISTER 
BIC #177400,R1 ; JUST LOW 8 BITS 
BIS @SA.S3,R1 3; SET STEP 3 BIT 

RESPONSE CHECK, COMPARE EXPECTED DATA IN R1 WITH ACTUAL DATA IN R2 

CMP R1,Re COMPARE THE DATA 
BEQ 1$ EXIT IF COMPARED CORRECTLY 
ERROF 25,,ERRO2S ERROR - WRONG DATA IN SA REGISTER 
TRAP CSERDOF 

me
 

O0
 

es
 

oF
 

oF
 

o
n
 

ee
 

ae
 

-WORD 25 
-WORD 0 
-WORD ERRO2S 
SEC 3 SET CARRY TO INDICATE ERROR 
RETURN ; 

SEQ 0167 
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PRE-PROGRAMMED SUBROUTINES 

O
R
B
N
D
U
 
A
W
 

052737 
012700 
010501 
062701 
004737 

033764 
001024 

104422 
005737 
001770 
023765 
101005 
001353 
023765 
103757 
016402 

104455 
000026 
000000 
011204 
000407 

100000 
000012 

000026 
017614 

002330 

002256 

002270 

002266 

000002 

000002 

002330 

400002 

000030 

000026 

o¢ 

we
 

we
 

we
 

te
 

Be
 

as
 

we
 

we
 

Os
 

os
 

a
 
e
e
 

we
 

ee
 

1$: 

Ca
b 

we
 

a0
 

oe
 

w
n
 

oe
 

4s: 

CNTRSP 

WAIT FOR CONTROLLER TO RESPOND WITH DATA IN SA REGISTER, 
EITHER STEP BIT FROM MASK IN LOCATION CNTRSD OR ERROR BIT 
WILL CAUSE A TERMINATION. 
AN ERROR MESSAGE WILL BE PRINTED IF THE CONTROLLER DOES NOT RESPOND 
IN 10 SECONOS OR IF ERROR SETS. 

INPUTS: 

OUTPUTS: 

MOV 
ERRDt 
TRAP 
. WORD 
. WORD 
. WORD 
BR 

CNTRSD - MASK OF STEP BIT TO LOOK FOR 
RS - ADDRESS OF CONTROLLER TABLE 
P4 - ADDRESS OF IP REGISTER 

ERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS 
R2 - DATA FROM SA REGISTER 
CARRY SET IF ERROR BIT SETS OR TIME OUT 

SET ERROR BIT IN MASK WORD 
SET UP FOR 10 SECOND TIMEOUT 
POINT TO COUNTER IN CONTROLLER TABLE 

R1 
#SA.ERR,CNTRSO 
#10. ,RO 
RS,R1 
ec .TO,R1 
SETTO 
R1 
CNTRSO, 2(R4) 
3$ 

CsBRK 
KW.CSR 
is 
KW. EL+¢2,C. TOHCRS) 
2s 
1s 
KWAEL.C. TOCRS) 

2(R4) ,R2 
22, ,-ERRO22 
CsEROF 
22 
0 
ERRO22 
4$ H 

LOOK AT ERROR AND STEP BIT 
BRANCH IF EITHER SET 
>>>>>>>>BREAK BACK TO MONITOR<<<ccc< 

SEE IF CLOCK ON SYSTEM 

CHECK IF TIME OUT OCCURRED 

we
 

Gt
 

se
 

OF
 

Be
 

oo
 

Os
 

Ge
 

ee
 

GET REGISTER CONTENTS 
REPORT TIME OUT ERROR ee

 
we
 

@s
 

es
 

ae
 

ae
 

we
 

ae
 

ee
 

CHECK IF ERROR BIT SET 

MOV 
BPL 
ERROF 
TRAP 
- WORD 
. WORD 
. WORD 
SEC 
RETURN 

2(R4),R2 ; GET REGISTER CONTENTS 
53 ; EXIT IF ERROR NOT SET 
21, ,ERRO21 ; REPORT ERROR INFO 
C#ERDF 
21 
0 
ERRO21 

SEQ 0168 
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SEQ 0169 

57 ; 
2g H NORMAL EXIT 

60 020720 000241 S$: CLC ; CLEAR CARRY AS NO ERROR INDICATION 

61 020722 000207 RETURN ; 
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SEQ 0176 

1 
e 

gee 

3 3 CLOG - COMPUTE SELECTED POWER OF 2. 
4 3 

5 3 INPUTS: 

6 ; RO - SELECTED POWER OF 2 
7 3 OuTPUTS: 
8 3 R1 - VALUE OF 2 RAISED TO POWER OF INPUT NUMBER 

9 
10 020724 CLOG: PUSH RO 3 SAVE INPUT VALUE 

11 020726 005001 CLR R1 3: SET UP ZERO START VALUE 

12 020730 000261 SEC 3 CARRY READY TO SHIFT IN 

13 020732 006101 1$; ROL R1 3s SHIFT 1 TO LEFT 

14 020734 005300 DEC RO 3 UNTIL RO 

15 020736 100375 BP. 1$ 3 GOES NEGATIVE 

16 020740 POP RO 3 RESTORE INPUT VALUE 
3 17 020742 000207 RE TURN 



CZUODHAO UDASOA/KOASO-@ BASIC SU MACRO VO5.01b Sundey 07 Oct-64 10:38 Page 152 
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O
B
I
T
 

a
w
h
 

ew
 

020744 
020750 
020754 
020754 
020760 
020764 
020770 
020774 
020776 
021002 
021006 
021012 
021014 
021016 
021020 
021022 
021024 
021030 
021032 
021040 
021044 

005037 

012746 
012746 
012746 
012746 
104437 
062706 
012703 
012704 
005714 
001403 
005034 
005303 
001373 
005737 
001403 
012777 

000207 

002256 

000105 161216 

RESET 

ee
 

ae
 

ee
 

ee
 

es
 

os
 

ce
 

oe
 

RESET: 

1s: 

es: 

3%; 

NONE 

CLR 

C14 

NXMAD 
<R3,R4> 
@ERRVEC , ONXMI , @PRIO7 
@PRIO7,-CSP) 
@NXMI, - (SP) 

@ERRVEC, - (SP) 
@3,-(SP) 

oKW. OUT, aw. CSR 
<R4,R3> 

RESET ALL CONTROLLERS IN THE CONTROLLER TABLES 

INPUTS: 
IPADRS - CONTAINS ALL IP ADDRESSES 

OUTPUTS: 

CLEAR NON-EXISTANT MEMORY ADORESS 
SAVE R3 AND R4 ON STACK 
SETUP TIMEOUT ERROR VECTOR 

STORE MAXIMUM @ OF CONTROLLERS IN R3 
STORE IP ADDRESS IN R4& 
IS THERE AN ENTRY? 
If NOT, OONE 
INIT CONTROLLER 
MAKE SURE WE DO NOT EXTEND OVER AREA 
IF NOT DONE, BRANCH 
SEE IF CLOCK PRESENT, 
BRANCH IF NOT, ELSE 
START THE CLOCK. 
RESTORE R3,R4 FROM STACK 

SEQ 0171 
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O
B
A
 

V 
a
u
t
o
r
 

021046 
021052 
021054 
021064 
021070 
021074 
021100 
021104 
021110 
021114 
021116 
Q21122 
021134 
021140 
021142 
021152 
021164 
021166 
021172 
021174 
021204 
021216 
021226 
021236 

005737 
001465 

013703 
013704 
013700 
004737 
012700 
004737 

004737 

020527 
003004 

020527 
003004 

000207 

002256 

002266 
002270 
002264 
016014 
000074 
016014 

016014 

000011 

000011 

SEQ 0172 

sRNTIME 
H 
sPRINT RUNTIME 
H 
s INPUTS: 
3 KW.EL - CONTAINS ELAPSED TIME 
i KW.HZ - HERTZ OF CLOCK 
sOUTPUTS: 
i If CLOCK ON SYSTEM: 
3 “RUN TIME HH:MM:SS “ PRINTED 
3 IF NO CLOCK: ONE SPACE IS PRINTED 

RNTIME: TST KwW.CSR sCHECK IF A CLOCK PRESENT 
BEQ RNTIMX sBRANCH IF NOT 
PUSH <kO,R3,R4,R5> 
MOV KW.EL,R3 3GET ELAPSED TIME 
MOV KW.EL+2,R4 
MOV KW.HZ,RO sGET SPEED OF CLOCK 
CALL DIVIDE sCOMPUTE SECONDS OF ELAPSED TIME 
MOV #60. ,RO sNOW OIVIOE BY 60 
CALL OIVIOE 3: TO COMPUTE MINUTES 
PUSH RS sSAVE REMAINDER AS SECONDS 
CALL OIVIOE sDIVIOE BY 60 AGAIN 
PNT RNTIM,RS sPRINT HOURS 
et ' R5,09. sIF MINUTES 9 OR LESS 

1 
PRINT @'0 sPRINT A LEADING ZERO 

18: PNT RNTIM1 RS sNOW PRINT MINUTES 
POP RS 3;GET SECONDS 
Cup R5.09. :IF 9 OR LESS 
BGT 2% 
PRINT @'0 sPRINT A LEADING ZERO 

2s: PNT RNTIM2 RS sNOW PRINT SECONDS 
POP <R5,R4,R3,RO> 

RNTIMX: PRINT <@' > 
sHOURS IN R3 
sPRINT A SPACE 
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PRE PROGRAMMED SUBROUTINES 

D
O
B
W
I
N
D
N
 
W
M
H
 

021246 
021244 
021246 
021252 
021256 
021264 
021266 
021266 
021270 
021274 
021276 
021304 
021306 
021310 
021316 
021320 
021320 
021322 
021324 
021326 
021330 
021332 

012790 
010501 
062701 
004737 
026437 
001422 

104422 
005737 
001770 
023765 
101005 
001363 
023765 
103757 

104455 
C00033 
000000 
011364 
000244 
000207 

000012 

000026 
017614 
000002 002332 

002256 

002270 000050 

002266 000026 

38: 

2s; 

WCHNG 

E14 
SEQ 0173 

WAIT UNTIL LOOPED DATA APPEARS IN SA REGISTER 

#10. ,RO 
RS,R1 
@C.TO.R1 
SETTO 
2CR4). WCHNGD 

KW.EL«2,C. TORCRS) 
3$ 
1% 
KW.EL.C.TOCRS) 

27, .ERRO27 
CSEROF 
27 
9 
ERRO27 

POINT TO CONTROLLER TABLE” 

IS LOOPED DATA IN SA REGISTER? 

>>>>>>>BREAK BACK TO MONITOR<<<ccc< 

; SEE IF CLOCK ON SYSTEM 

: CHECK IF TIME OUT OCCURRED 

3; REPORT ERROR 

3 FLAG AS ERROR 
; RETURN TO CALLING PROGRAM 
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REPORT CODING SECTION 

O
M
N
A
U
 
a
w
w
 

10 021334 
021334 

021334 
021350 
021364 
021370 
021400 
021404 
021410 

021414 

021430 
021430 
021432 

021434 

021470 
021470 
021470 

004737 

012701 
012700 
004737 

000167 
000034 

116 

104425 

021046 

002272 
001604 
017614 

042 124 

- SBTTL 

gee 

3 

3 

i 

3 

i 

LSRPT:: 

RPTXX: 

RPTMSG: 

L10037: 

REPORT CODING SECTION 

THE REPORT CODING SECTION CONTAINS THE CODE FOR PRINTING 
STATISTICAL INFORMATION GATHERED BY THE DIAGNOSTIC. IT IS 
EXECUTED BY THE OPERATOR COMMAND “PRINT” OR BY THE MACRO CALL 
“OORPT”. 

BGNRPT 

PUSH <RO,R1,R2,R35,R4,R5> 
PNTS RPTMSG, TNUM 
CALL RNTIME 
PRINT OCR 
MOV @STIME Ri 
MOV #15.460. ,RO 
CALL SETTO 

POP <RS,R4,R3.R2,R1,RO> 

EXIT RPT 
-WORD J$JMP 
-WORD = 110037-2-. 

-ASCIZ \N“TEST “03” IN PROGRESS. 
- EVEN 

ENDRPT 

TRAP C#RPT 

we
 

ee
 

ws
 

et
 

ee
 

UF
 PRINT TEST NUMBER 

GET RUNTIME PARAMETERS 
END THE LINE 
GET REPORT TIMER 
GET REPORT INTERVAL 
SET TIME FOR NEXT REPORT 

uN 

SEQ 0174 
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SEQ 0175 

3 ~S6TTL PROTECTION TABLE 

3 
4 zoe 

5 3 THIS TABLE IS USED BY THE RUNTIME SERVICES 

6 3 TO PROTECT THE LOAD MEDIA, 
7 ioe 
8 
9 021472 BGNPROT 

021472 L$PROT:: 
10 
11 021472 177777 -1 3 P-TABLE OFFSET FOR CSR ADORESS 

12 021474 177777 -1 ; P-TABLE OFFSET FOR MASSBUS ADORESS 

13 021476 177777 -1 3 P-TABLE OFFSET FOR ORIVE NUMBER 

14 
15 021500 ENDPROT 
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INITIALIZE SECTION 
O
R
Q
U
D
Y
V
 

W
N
 

re
 

021500 
021500 

021500 
021500 
021504 

021506 
021506 
021510 
021516 
021520 
021520 
021520 

012700 
104447 

103004 
012737 
000525 

012700 

000010 002202 

000037 

-<SOTTL INITIALIZE SECTION 

°°
 

¢ 

me
 

os
 

OF
 

Gs
 

GF
 

OF
 

GF
 

OS
 

GS
 

GO
 

GS
 

SF
 

GE
 

GO
 

GS
 

BO
 

GF
 

GS
 

BF
 

Ge
 

OF
 

Ge
 

Be
 

OF
 

Be
 

we
 

Be
 

as
 

He
 

Os
 

we
 

Oe
 

Be
 

Oe
 

ws
 

Ge
 

Os
 

Oo
: 

oe
 

Os
 

LSINIT:; 

1%: 

THE INITIALIZE SECTION CONTAINS THE CODING THAT IS PERFORMED 
AT THE BEGINNING OF EACH PASS. THIS CODE IS EXECUTED UNDER FIVE 
CONDITIONS. THERE 
ARE SUPERVISOR EVENT FLAGS THAT ARE USED TO LET THE 
OIAGNOSTIC KNOW UNDER WHICH CONDITION THE EXECUTION IS TAKING 
PLACE. THE EVENT FLAGS ARE REAL USING THE “READEF” MACRO. 
THE CONOXTIONS UNDER WHICH THE INIT CODE IS EXECUTED AND THE 
CORRRESF NDING EVENT FLAGS ARE: 

IF HERE 

If HERE 

If HERE 

IF HERE 

IF HERE 

If HERE 

START COMMAND EF .START 
RESTART COMMAND EF .RESTART 
CONTINUE COMMAND EF . CONTINUE 
POWERDOWN/POWERUP EF .PUR 
NEW PASS EF .NEW 

FROM START COMMAND THEN 
SET ISTRT BIT E CLEAR OTHER BITS IN FLAG 

FROM RESTART COMMAND THEN 
SET IREST BIT IN IFLAGS 

FROM START OR RESTART COMMAND THEN 
RESET ALL UNITS 
ESTABLISH FREE MEMORY 
CLEAR TNUM 
INITIALIZE CLOCK 
BUILD CONTROLLER € DRIVES TABLES IN MEMORY 
EXIT INIT SECTION 

FROM CONTINUE COMMAND THEN 
SET ICONT BIT IN IFLAGS 
EXIT INIT SECTION 

FROM POWER FAIL RESTART THEN 
EXIT INIT SECTION 

FROM NEW PASS OR SUB-PASS THEN 
LOOK FOR ANY ADDED OR DROPPED UNITS 
EXIT INIT SECTION 

BGNINIT 

s;HERE FROM START COMMAND? 
READEF OE€F .STA 
MOV O€F .STA,RO 
TRAP CSREFG 

;BRANCH TO 1$ IF NOT, ELSE 
BNCOMPLE TE 1$ 
Bcc 1$ 
MOV OISTRT, IFLAGS sSET START BIT IN FLAG. 
BR INITL 

yHERE FROM RESTAR. COMMANDO? 
READEF €F .RES 
MOV EF .RES,RO 

SEQ 0176 
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SEQ 017? 

021524 104447 TRAP —- CSREFG 
53 iBRANCH TO 2$ IF NOT, ELSE 
S4 021526 BNCOMPLETE 2% 

021526 103004 BCC 2s 
55 021530 052737 000004 002202 BIS @IREST,IFLAGS sSET RESTART BIT IN FLAG. 
56 021536 000515 wR INIT2 
57 021540 2s: sHERE FROM CONTINUE COMMAND? 
$8 021540 READEF #€F .CON 

021540 012700 000036 MOV #€F .CON,RO 
021544 104447 TRAP = C$REFG 

59 sBRANCH TO 3% IF NOT, ELSE 
60 021546 BNCOMPLETE 3$ 

021546 103007 BCC 3§ 
61 021550 042737 000020 002202 BIC @ISTRTH, IFLAGS sCLEAR 1ST TIME THRU CZUDIO FLAG AND 
62 021556 052737 000002 002202 BIS SICONT, IFLAGS :SET CONTINUE BIT IN FLAG. 
63 021564 000472 BR 13% 
64 021566 38: ;HERE FROM POWER FAIL? 
65 021566 READEF #€F .PUR 

021566 012700 000034 MOV OEF .PWR,RO 
021572 104447 TRAP = C$REFG 

66 ;BRANCH TO 4% IF NOT, ELSE 
67 021574 BNCOMPLETE 4s 

021574 103001 BCC 4$ 
68 021576 000465 BR 138 

7 ; MAKE ALL CONTROLLER/DRIVE TABLES NOT AVAILABLE FOR TESTING 

73 
74 021600 013705 002172 4$: MOV CTABS.RS ;GET ADDRESS OF 1ST CONTROLLER TABLE 
75 021604 052765 100000 000002 5%: BIS @CT.AVL,C.UNITCRS) sSET CONTROLLER TABLE NOT AVAILABLE 
76 021612 010502 MOV RS ,R2 3GET POINTER TO DRIVE TABLES 
77 021614 062702 000016 ADO #C .ORO,R2 
78 021620 012703 000004 MOV @4.,R3 ; GET NUMBER OF DRIVES PER CONTROLLER 
79 021624 012200 6$: MOV (R2)+,RO 3SEE IF THIS DRIVES HAS A TABLE, 
80 021626 001403 BEQ 7$ sBRANCH IF NOT, ELSE 
81 021630 052760 100000 000002 BIS #OT AVL .O.UNITC(RO) ;SET ORIVE TABLE NOT AVAILABLE. 
82 021636 005303 78: DEC R3 sLOOK AT NEXT ORIVE IN CONTROLLER TABLE, 
83 021640 001371 BNE 63 sBRANCH IF NO DRIVES, ELSE 
84 021642 062705 000034 ADO #C.SIZE.RS sMOVE TO NEXT CONTROLLER TABLE 
85 021646 005715 TST CRS) 31S THERE A NEXT ONE? 
86 021650 001355 BNE S$ sIF SO, CLEAR THE BITS THERE 

3 

88 ; NOW GET EACH P-TABLE AND MAKE THE APPROPRIATE CONTROLLER/DRIVE 
89 ; TABLES AVAILABLE FOR TESTING. 

3 

91 021652 005003 CLR R3 sSTART WITH LOGICAL UNIT 0 
92 021654 8$: ;GET POINTER TO IT'S P-TABLE 
93 021654 GPHARD R3,RO 

021654 010300 MOV R3,RO 
021656 104442 TRAP —- C$GPHRD 

94 ;BRANCH TO 12$ IF NOT AVAILABLE 
95 021660 BNCOMPLETE 12% 

021660 103030 BCC 12s 
96 021662 013705 002172 MOV CTABS.RS :GET ADDRESS OF 1ST CONTROLLER TABLE 
97 021666 021015 98: CMP (RO), CRS) sSEE IF CSR ADDRESSES ARE THE SAME, 
98 021670 001411 BEQ 11% sBRANCH IF SO, ELSE 
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INITIALIZE SECTION 

99 
100 
101 
102 
103 

021672 
021676 
021700 
021702 
021702 
021702 
021704 
021706 
021710 

021712 
021712 

021714 
021720 
021724 
021726 
021734 
021742 
021744 
021750 
021752 
021756 
021762 
021766 

021772 
021776 
022002 
022002 
022006 
022010 
022010 
022012 
022012 
022016 
022020 
022020 
022022 
022026 
022036 

022040 
022044 
022050 
022054 

022060 
022060 
022064 
022070 
022074 

062705 
005715 
001372 

104454 
000006 
000000 
011066 

104444 

016001 
004737 
001366 
042765 
042764 
005203 
020337 
002741 
012701 
012700 
004737 
000137 

005037 
005037 

012700 
104462 

103413 

012700 
104462 

103407 
005037 

000434 

012037 
012037 
012037 
012037 

012746 
012746 
013746 
012746 

000034 

000006 
015404 

100000 
100000 

002012 

002272 
001603 
017614 
022574 

000002 
900002 

10$: 

i1$: 

12%: 

13%: 

INIT1: 

18: 

J14 

oC .SIZE,RS 
(R5) 

CsOCLN 

H.DRVCRO),R1 
GTORVT 
10% 
@CT..AVL.C.UNITCRS) 
SOT. AVL .D.UNITCR4) 

R3,L$UNIT 

INITXX 

SEQ C178 

sLOOK AT NEXT CONIROLLER TABLE. 
sSEE IF THERE IS ANOTHER CONTROLLER TABLE, 
sBRANCH IF SO, ELSE 
sREPORT TABLE CONSISTANCY ERROR. 

300 CLEAN-UP TRAP 

sGET DRIVE NUMBER FROM P-THBLE 
sFIND THE ORIVE TABLE ADDRESS 
sBRANCH JF NOT FOUND, ELSE 
sCLEAR AVAILABLE BIT IN CONTROLLEP AND 
sTHE DRIVE TABLES. 
sINCREMENT TO NEXT UNIT IN P-TABLE 
;SEE IF ALL P-TABLES CHECKED, 
sBRANCH IF NOT, ELSE 
; GET REPORT TIMER 
: GET REPORT INTERVAL 
: SET TIME FOR NEXT REPORT 
sEXIT THE INITIALIZE SECTICN. 

INITIALIZE KWil CLOCK, FREE MEMORY AND IP ADDRESS TABLE 
OURING START OR RESTART COMMAND ONLY 

CLR KW.EL 
CLR KW.EL +2 
CLOCK L,RO 
MOV #‘L,RO 
TRAP CSCLCK 
BCOMPLETE 1$ 
ecs 1% 
CLOCK P,RO 
MOV #'P,RO 
TRAP CscCLcK 
BCOMPLETE i$ 
6csS 16 
CLR KW.CSR 
PNTF NOCLOCK 
BR 2s 

MOV CRO)>, KW. CSR 
MOV C(RO)+ KW. BRL 
MOV (RO)+ KW. VEC 
MOV CRO)+ ,KW.HZ 

SETVEC KW.VEC, @KW11I, #PRIO7 
MOV @PRIO7, -C SP) 
MOV @KWL1I, -C SP) 
MOV KW. VEC, -CSP) 
MOV 3,-(SP) 

sCLEAR ELAPSED TIME 

3;SEE IF L-CLOCK PRESENT 

:SEE IF P-CLOCK PRESENT 

sIF NEITHER, CLEAR CSR STOR4GE WORD 

sSTORE DATA RETURNED 

;SETUP KW11 VECTOR ADORESS 
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022100 
022102 
022106 
022114 
022120 
022124 
022130 
022134 
022134 
022136 
022142 
022150 

022154 
022162 
022166 
022172 
022176 
022202 
022204 
022206 

022212 
022220 
022224 
022230 
022234 
022240 
022242 
022244 

022246 
022250 
022252 
022252 
022254 
022256 
022256 
022260 
022264 
022266 
022270 
022272 
022272 

104437 
062706 
012777 
012701 
012700 
004737 
004737 

104431 
010037 
017737 
005037 

013737 
005077 
013700 
012701 
062701 
005300 
001374 
004737 

013737 
005077 
005037 
012701 
012702 
005021 
005302 
001375 

005005 
005002 

010200 
104442 

103130 
013703 
005713 
001431 
021013 

000010 
000105 
02272 
001604 
017614 
020744 

002160 
160012 
002204 

002160 
160002 
002012 
000001 
000002 

012132 

002172 

160142 

002162 

002170 

002172 

2s: 

INIT: 

INITS: 

18: 

INIT4: 

es: 

TRAP 
ADD 
MOV 
MOV 
MOV 
CALL 
CALL 
MEMORY 
TRAP 
MOV 
MOV 
CLR 

ALLOCATE ORIVE TABLES TO MEMORY 

MOV 
CLR 
MOV 
MOV 
ADO 
DEC 
BNE 
CALL 

K14 

CsSVvEC 
#10,SP 
@KW OUT, &KW.CSR 
OSTIME ,R1 
#15. «60. ,RO 
SETTO 
RESET 
FFREE 
C$MEM 
RO, FFREE 
OF FREE ,F SIZE 
TNUM 

FFREE ,OTABS 
SOTABS 
LSUNIT,RO 
#1,R1 
@<D.SIZE>/2,R1 
RO 
1$ 
ALOCM 

SEQ 0179 

sSTART THE CLOCK 
s GET REPORT TIMER 
3 GET REPORT INTERVAL 
s SET TIME FOR NEXT REPORT 
sRESET ALL CONTROLLERS 
sRESET START OF FREE MEMORY 

sRESET SIZE OF FREE MEMORY 
sINITIALIZE TEST NUMBER TO NO TEST RUNNING 

sSTORE START OF ORIV< TABLES AND 
sMARK ZERO END. 
;GET NUMBER OF LOGICAL UNITS TC RUN, 
GET INITIAL SIZE OF ORIVE TABLE AND 
sACCUMULATE ORIVE TABLE SIZE. 
sSEE IF ANY MORE LOGICAL UNITS, 
sBRANCH IF NOT, ELSE 
s;ALLOCATE ALL DRIVE TABLES TO EMORY. 
; R1 POINTS TO 1ST WORD IN DRIVE TABLE 

INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS 

MOV 
CLR 
CLR 
MOV 
MOV 
CLR 
DEC 
BNE 

FFREE ,CTABS 
acTass 
CTRLRS 
SIPADRS .R1 
04. ,R2 
CR1)-+ 
R2 
1$ 

BUILD CONTROLLER TABLES 

CLR R5 
CLR Re 
GPHARD Re,RO 
MOV R2,RO 
TRAP C$GPHRD 
BNCOMPLETE 16% 
BCC 16% 
MOV CTABS RS 
TST CR3) 
BEQ 6% 
CMP CRO), CR3) 

ASSUME C.UADR EQ 0 
ASSUME H.UBA EQ 0 

STORE START OF CONTROLLER TABLES AND 
MARK ZEROS ENO. 
CLEAR CONTRC.LER COUNT 
Ri -> IP ADDRESS 
GET MAXIMUM @ OF CONTROLLERS 
CLEAR ENTRY 
DONE? 
IF NOT, BRANCH we

 
Ge
 

as
 

me
 

ee
 

et
 

we
 

OF
 

;CLEAR CUSTOMER DATA FLAG 
s;START WITH LOGICAL UNIT O 
;GET POINTER TO IT'S P-TABLE 

s;BRANCH TO 16% IF NOT AVAILABLE 

:GET ADDRESS OF 1ST CONTROLLER TABLE 
s;CHECK IF ANY MORE TABLES 
3;BUILO NEW TABLE IF FOUND ZERO WORD 
s;CHECK IF SAME CSR ADDRESS, 
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INITIALIZE SECTION 

022272 

022274 
022300 
022302 
022304 
022310 
022314 
022316 

V22322 
022326 
022332 
022336 
022340 

022344 
022350 

022352 
022356 
022362 
022364 
022366 
022370 

022372 

022374 
022400 

022404 
022406 
022410 
022414 
022416 
022420 
022424 
022426 
022432 

022436 
022442 
022444 
022446 
022450 

022454 

001913 

0160L4 
000304 
006104 
056004 
020463 
001457 
000137 

016304 
042704 
026004 
001002 
000137 

062703 
000745 

012704 
020427 
101004 
005724 
001401 
000772 

011044 

012701 
004737 

011021 
010221 
016004 
000304 
006104 
056004 
010421 
012721 
012721 

012704 
005021 
005304 
002375 
005237 

013701 

002246 
002256 

000016 
012132 

002170 

38: 

4%; 

9$: 

108: 

118: 

BNE 

MOV 
SWAB 
ROL 
BIS 
CMP 
BEQ 
JMP 

MOV 
BIC 
CMP 
BNE 
JMP 

ADO 
BR 

L1i4 

43 

H.BRLCRO),R4 
R4 
R4 
H.VECCRO),R4 
R4,C.VECCRS) 
11% 
CTABER 

C.VECCR3),R4 
@tC<CT. VEC> ,R4 
HVECCRO) RA 

SAMVEC 

@C .SIZE,R3 
es 

BUILO NEW CONTROLLER TABLE 

MOV 

TST 
BEQ 
BR 

MOV 

MOV 
CALL 

MoV 
MOV 
MOV 
SWAB 
ROL 
BIS 
MoV 
MOV 
MOV 

MOV 
CLR 
OEC 
BGE 
INC 

@IPAORS ,R4 
R4, @IPAORS +8. 

@<C .STZE>/2,R1 
ALOCM 

(RO), CR1)+ 
R2,(R1)+ 
H.BRLCRO),R4 
R4 
R4 
H, VECCRO) ,.R4 
R4,(R1)+ 
#4037 ,(R1)+ 
@CNTSRV,CR1)> 

@<C.SIZE-C.FLG>/2,R4 
(R1)> 
R4 
10$ 
CTRLRS 

BUILD ORIVE TABLES 

MOV DTABS,R1 

SEQ 0180 

BRANCH IF NOT, ELSE 
sCHECK THAT OTHER PARAMETERS MATCH. 
sGET BR LEVEL FROM P-TABLE 
s;SWAP TO HIGH BYTE 
sSHIFT Of MORE TO LEFT 
sADD VECTOR ADDRESS 
sCOMPARE VECTOR AND BR LEVELS, 
sBRANCH IF SAME, ELSE 
sFOUND SAME CONTROLLER VITH DIFFERENT 
s BR LEVEL OR VECTOR ADORS 
GET VECTOR FROM CONTROLLER TABLE 
H 
sCOMPARE VECTOR ADDRESSES, 
sBRANCH IF DIFFERENT, ELSE 
sFOUND TWO CONTROLLERS WITH SAME VECTOR 

sPOINT TO BEGINNING OF NEXT CONTROLLER 
3 TABLE IN MEMORY. 

;GET BEGINNING OF IP ADORESS TABLE 
;SEE IF END OF IP ADORESS TABLE, 
s;BRANCH IF SO, ELSE 
;O0I0 WE FIND AN OPEN ENTRY ? 
;BRANCH IF SO, ELSE 
:LOOK AGAIN. 

TAKE CSR ADDRESS FROM P-TABLE 
;ANO STORE IT IN THE IP ADDRESS TABLE. 
sGET @ OF ENTRIES IN CONTROLLER TABLE 
sAND ALLOCATE A TABLE TO MEMORY. 
; RO => 1ST WORD P-TABLE 
3; RL => 1ST WORD IN CONTROLLER TABLE 
: STORE CSR ADDRESS AND 
3 UNIT NUMBER IN THE CONTROLLER TABLE. 
;GET THE BR LEVEL. 
s;SWAP TO HIGH BYTE, 
sSHIFT ONE MORE TO LEFT, 
3ADD VECTOR ADDRESS AND 
sSTORE IT IN THE CONTROLLER TABLE. 
s;THE ‘JSR RO' INSTRUCION AND 
; THE ADORESS OF THE INTERRUPT SERVICE 
sROUTINE IN THE CONTROLLER TABLE. 
;GET © OF ENTRIES TO ENO OF TABLE. 
s;CLEAR REST OF TABLE AND 
sADO ZERO WORD AT ENO. 
;LOOP TIL ALL CLEARED 
;KEEP TRACK OF CONTROLLER COUNT 

sGET ADDRESS OF CURRENT DRIVE TABLE 
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INITIALIZE SECTION 

267 022460 062703 000016 AGD aC .ORO,RS ; INDEX TO 1ST ORIVE IN TABLE 

268 022364 012704 000004 MOV 04. ,R4 3 GET @ OF ORIVES PER CONTROLLER 

269 022470 005713 12%: TST (R3) 3ANY ENTRY TO DRIVE TABLE, 

270 022472 001411 BEQ 143 sBRANCH IF NOT, ELSE 

271 022474 026033 000006 CMP H.DORV(RO), aC R3)+ sCOMPARE ORIVE NUMJER IN DRIVE TABLE, 

272 022500 001002 BNE 13$ sBRANCH IF DIFFERNENT, ELSE 

273 022502 000137 022622 JMP MLDRER sFOUND TWO P-TABLES WITH SAME DRIVE. 

274 
275 022506 005304 138: DEC R4 : COUNT ORIVES 

276 022510 001367 BNE 12$ 3; IF FOUR ORIVE TABLES ALREADY EXIST, 

277 022512 000137 022640 JMP TOOMER 3 THEN REPORT ERROR 

278 
279 022516 010113 14%; MOV R1,CR3) sSTORE ADDRESS OF DRIVE TABLE IN 

260 sCONTROLLER TABLE. 

261 022520 016021 000006 MOV H.ORVCRO),CR1)+ sSTORE ORIVE NUMBER AND 

282 022524 010221 MOV R2,(R1)+ sLOGICAL UNIT NUMBER IN DRIVE TABLE. 

29 022526 062737 000004 002170 ADO #0.SIZE ,OTABS sNEXT ORIVE TABLE ADORESS AND 

297 022534 005077 157430 CLR SOTASS sMARK ZERO END. 

298 022540 005202 16%: INC Ke s INCREMENT LOGICAL UNIT NUMBER 

299 022542 020237 002012 CHP R2,LSUNIT ;CHECK IF GOT ALL TABLES 

300 022546 002641 BLT 13 :IF NOT. GO BACK FOR NEXT, ELSE 

301 022550 012701 000001 MOV 41,R1 sGET 1 WORD Tc TERMINATE ALL CONTROLLER 

302 022554 004737 012132 CALL ALOCM 3TABLES AND ALLOCATE IT TO MEMORY. 

34) 3 
43 3 SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OF IT 

3 
343 
344 022560 013737 002160 002164 INIT6: MOV FFREE ,.FMEM ;SAVE START ADDRESS 

42 022566 013737 002162 002166 MOV FSIZE ,.FMEMS 3SAVE SIZE 

347 3 
346 3 EXIT INITIALIZE SECTION 

33 7 
351 022574 INITXX: SETPRI #PRIOO :SET RUNNING PRIORITY TO ZERO 

022574 012700 000000 MOV @PRIOO ,RO 
352 (22600 104441 TRAP C$SPRI 

353 022602 EXIT INIT 
022602 104432 TRAP CSsExIT 
022604 000066 -WORD L10041-. 
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INITIALIZE ERRORS 
O
R
B
N
I
N
D
U
S
 

w
i
r
e
 

022606 
022610 
022610 
022612 
022614 
022616 

022620 
022620 

022622 
022626 
022626 
022630 
022632 
022634 

022636 
022636 

022640 
022644 
022644 
022646 
022650 
022652 

022654 
022654 

022656 
022660 
022660 
022662 
022664 
022666 

022670 
022670 

010305 

104454 
000001 
000000 
011002 

104444 

013795 

011020 

104444 

013705 

104454 
000003 
000000 
011036 

104444 

002216 

002216 

-SBTTL 

CTABER: 

MLORER: 

TOOMER: 

SAMVEC: 

INITIALIZE ERRORS 

DIFFERENT VECTORS OR BR LEVELS FOR ONE CONTROLLER 

MOV R3,R5 
ERRSF 1,,ERROO1 
TRAP CseRSF 
-WORD 1 
-WORD O 
-WORG ERROO1 

3D0 CLEAN-UP TRAP 
DOCLN 
TRAP C$0CLN 

TWO P-TABLES FOR SAME DRIVE 

MOV TEMP RS 
ERRSF 2, ,ERROO2 
TRAP CSERSF 
-WORD 2 
-WORD 0 
-WORD ERROO? 

300 CLEAN-UP TRAP 
DOCLN 
TRAP C$#0CLN 

MORE THAN FOUR DRIVES SELECTED ON ONE CONTROLLER 

MOV TEMP RS 
ERRSF 3, ,ERROOS 
TRAP CSERSF 
-WORD 3 
-WORD 0 
-WORD ERROOS 

:D0 CLEAN-UP TRAP 
DOCLN 
TRAP CSOCLN 

TWO CONTROLLERS USE THE SAME VECTOR 

MOV R3,R5 
ERRSF 8, ,ERROOS 
TRAP CSERSF 
-WORD 6& 
-WORD 0 
.WORD ERROOS 

:00 CLEAN-UP TRAP 
OOCLN 
TRAP CS0CLN 

;GET CONTROLLEF ADORESS 

:GET CONTROLLER ADDRESS 

;GET CONTROLLER ADDRESS 

:;GET CONTROLLER ADDRESS 

SEQ 0182 
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INITIALIZE ERRORS 

42 022672 
022672 
022672 104411 

a3 

L10041: 
ENDINIT 

TRAP CSINIT 

B1S 
SEQ 0163 
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AUTOOROP SECTION 
O
B
I
T
 

S
W
E
 

10 022674 
022674 

022674 
022674 104461 

. SBTTL 

gee 

3 

3 

‘ 

3 
z-- 

LSAUTO:: 

L1004e2: 

AUTOOROP SECTION 

THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IF 
THE “AOR” FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED TO 
SEE IF THEY WILL RESPOND. THOSE THAT DON’T ARE IMMEDIATELY 
OROPPED FROM TESTING. 

BGNAUTO 

ENDAUTO 

TRAP Csauto 

SEQ 0184 
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CODING SECTION CLEANUP 
Ct e
e
 

ee
 
r
d
 

022676 
022676 

022676 

022702 
022702 
022704 

022706 
022706 
022706 

004737 

104432 
000002 

104412 

020744 

-SBTTL CLEANUP CODING SECTION 

gee 

3 THE CLEANUP CODING SECTION CONTAINS THE COCING THAT IS PERFORMED 
3 AFTER EACH PASS AND AFTER THE PROGRAM IS INTERRUPTED BY “tC”. 
i 

BGNCLN 
LSCLEAN: : 

CALL RESET sRESET ALL CONTROLLERS 

ExIT CLN 
TRAP CsExIT 
-WORD 110043-. 

ENDCLN 
L10043;: 

TRAP C#CLEAN 

SEQ 0185 
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DROP UNIT SECTION 

O
O
D
 

F
V
 

a
U
l
r
N
 

=
 

Pe
on

 
Y
o
o
 

=
 
w
 

022710 
022710 

022710 
022710 900167 
022712 000000 

022714 
022714 
022714 104453 

-SBTTL 

gee 

3 

é 

L10044: 

DROP UNIT SECTION 

THE DROP-UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE 
TO NO LONGER BE TESTED. 

BGNOU 

ExI1 Du 
-WORD = J&JMP 
WORD 110044-2-. 

ENODU 

TRAP Cs0u 

SEQ 0186 
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UNIT SECTION Add 
O
S
A
P
 

U 
a 
W
h
e
 

022716 
022716 

022716 
022716 
022720 

022722 
022722 
022722 

. SBTTL 

f a 

L10045: 

ADD UNIT SECTION 

THE ADD-UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES 
TO BE EXECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACK 
TO THE TEST CYCLE. 

BGNAU 

EXIT Au 
.WORD = JS UMP 
-WORD L10045-2-. 

ENDAU 

TRAP CsAaU 

SEQ 0187 
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HARDWARE TESTS 

022724 
022724 

022724 
022730 
022734 
022742 
022746 
022754 
022760 
022762 
022762 
022770 
022774 
022776 
022776 
023000 

023002 

012701 
004737 
013737 
013705 
116537 
005765 
100010 

062737 
005777 
001362 

104432 
001522 

004737 

000001 
013040 
002172 
002176 
000002 
000002 

000034 
157202 

020744 

002176 

002074 

002176 

.SBTTL HAROWARE TESTS 

TEST 1: BUS ADDRESSING TEST -SBTTL 

yee 

‘ 
i-- 

Til:: 

TINEXT: 

T1SKIP: 

TLNOW: 

TEST 1 - BUS ADDRESSING TEST 

BGNTST 

MOV #1,R1 
CALL TINIT 
MOV CTABS, TSTTAB 
MOV TSTTAB,.RS 
MOVB C.UNITCRS),.LSLUN 
TST C.UNITCRS) 
BPL TINOW 

ASSUME CT.AVL EQ BITI5 
ADO @C .SIZE , TSTTAB 
TST OTSTTAB 
BNE TINEXT 
EXIT TST 
TRAP CSExIT 
-WORD 110046-. 

CALL RESET 

INITIALIZE TEST PARAMETERS 

GET ADORESS OF 1ST CONTROLLER TABLE 
GET CONTROLLER TABLE ADORESS 
CHECK IF UNIT AVAILABLE FOR TESTING 

TEST IF AVAILABLE 

GET NEXT CONTROLLER TABLE ADORESS 
CHECK IF ANOTHER CONTROLLER TABLE 
O00 NEXT CONTROLLER 

RESET ALL CONTROLLERS 

SEQ 0188 



TEST 1: 
O
V
 
a
w
t
r
 

a
n
 

BUS ADDRESSING 

023006 
023006 
023006 104402 
023010 005037 
023014 
023014 012746 
023020 012746 
023024 012746 
023030 012746 
023034 104437 
023036 062706 
023042 011504 
023044 005714 
023046 005764 
023052 
023052 012700 
023056 104436 
023060 005737 
023064 001406 
023066 
023066 104455 
023070 000046 
023072 000000 
023074 011532 
023076 
023076 104406 
023100 000730 
023102 
023102 
023102 
023102 104403 

TEST 

002276 

18: 
ENDSUB 
10047: 

His 
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TEST 1, SUBTEST 1 
HOST MEMORY I/0 FAGE ADDRESSING TEST 

1 

TRAP C$8SUB 
CLR NXMAD 
SETVEC @€ERRVEC, ONXMI, OPRIO7 
MOV OPRIO7, -( SP) 
MOV @NXMI, -( SP) 
MOV OERRVEC, -C SP) 

TRAP CéSVEC 
aoc #10,SP 
MOV CRS5),R4 
TST (R4) 
TST 2(R4) 
CLRVEC #€RRVEC 
MOV @ERRVEC RO 
TRAP CsCVEC 
TST NXMAD 
SEQ 1% 
ERROF 38, ,ERRO3S 
TRAP CSERDF 
-WORD 38 
-WORD 0 
-WORD ERROSS 
CKLOOP 
TRAP CSCLP1 
BR TiSkIP 

TRAP CtESUB 

CLEAR MEMORY ERROR FLAG 
SETUP TIMEOUT ERROR VECTOR 

GET ADDRESS OF IP REGISTER 
READ IP REGISTER 
READ SA REGISTER 
RETURN TIMEOUT ERROR VECTOR 

CHECK FLAG 
IF OK, GO TO NEXT SUBTEST 
ERROR - MEMORY ADORESS ERROR 

LOOP ON ERROR IF SELECTED 

ENO TEST NOW 

SEQ 0189 



TEST 1: 
Q
N
O
U
 
S
W
 

BUS ADDRESSING 

023104 
023194 
023104 
023106 
023110 
023116 
023122 
023124 
023132 
023140 
023144 
023146 
023146 
023146 

104402 
005014 
012737 
004737 
103717 
012764 
012737 
006737 
103706 

104403 

TEST 

020566 

010000 

ec
 

we
 

be
 

oF
 

oe
 

BGNSUB; 
Tle: 

ENOSUB 
L10050: 

Tis 
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TEST1, SUBTEST 2 
MAKE SURE CONTROLLER PASSES INTERNAL DIAGNOSTIC 
MAKE SURE CONTROLLER CAN SENSE STEP 1 AND 2 

2 

TRAP 
CLR 
MOV 
CALL 
BCS 
MOV 
MOV 
CALL 
Bcs 

TRAP 

C$B8SUB 
CR4) 
@SA.S1,CNTRSD 
CNTRSP 
TiSKIP 
@SA.STP,2(R4) 
@SA.S2,CNTRSO 
CNTRSP 
TISKIP 

CSESUB 

INIT CONTROLLER 
STEP 1 ASSERTED? 
WAIT FOR RESPONSE 
IF ERROR, EXIT 
SEND STEP 1 
STEP 2 ASSERTED? 
WAIT FOR RESPONSE 
IF ERROR, EXIT 

SEQ 0190 
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BUS ADDRESSING TEST TEST 1: 
S
O
A
 

@ 
Ul

f 
= 

= 
pe

 
N
e
r
o
 

O
@
 

004000 
020566 

140000 
140000 
021240 

000001 
000020 
002332 
000002 
021240 

002330 

002332 
000002 

we
 

ee
 

ee
 

ae
 

BGNSUB ; 
71.3; 

3%; 

4$: 

ENOSUB 
L10051: 

TEST 1, SUBTEST 3 
TEST THE DIAGNOSTIC WRAP MODE OF ALL CONTROLLERS ON THE SYSTEM 

3 

TRAP C$8SUB 
MOV CR5),R4 

ASSUME C.UAOR EQ 0 
CLR (R4) 
MOV @SA.S1,CNTRSD 
CALL CNTRSP 
eCS TISKIP 
MOV @<SA.STP+SA.WRP> ,WCHNGD 
MOV @<SA.STP+SA.WRP> ,2(R4) 
CALL WCHNG 
BNE T1SKIP 
cup @<SA.STP+SA.WRP> ,2(R4) 

MOV R2,2(R4) 
CALL WCHNG 
BNE TISKIP 
CMP Re 2 R4) 

4% 
ERROF 26, ,ERRO26 
TRAP CSEROF 
-WORD 26 
-WORD 0 
-WORD ERROLE 
BR T1SKIP 
ASL R2 
DEC R3 
BNE 2s 

TRAP CsESUB 

s R4 POINTS TO IP REGISTER 

3; INITIALIZE THE CONTROLLER 
s LOOK FOR STEP 1 
3 WAIT FOR RESPONSE 
3; IF ERROR, BRANCH 
3 SAVE NEW PORT CONTENTS 
: INITIALIZE FOR PORT WRAP 
3s WAIT Fir THE PORT TO CHANGE 
3: IF ERROR, BRANCH 
:( TEMP) COMPARE WITH DATA WRITTEN 

3( TEMP) 
; SET UP FOR SHIFTING ‘1’ 
3; SET UP LOOP COUNT 
; SAVE NEW PORT CONTENTS 
; WRITE PATTERN TO SA FOR LOOP 
3; WAIT FOR SA TO CHANGE 
; IF ERROR, BRANCH 
:( TEMP] COMPARE RO WITH ECHOED DATA 
:( TEMP) IF MATCH, BRANCH 

3 REPORT ERROR 

6R 
MOVE THE SHIFTING ONE LEFT BY 1 
DECREMENT COUNT 
IF LOOP INCOMPLETE, SRANCH 

SEu 0191 
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BUS ADDRESSING TEST TEST 1: 
Q
N
O
V
U
 

W
N
P
 

023266 
023266 
023266 
023270 
023272 
023276 
023300 
023300 
023300 

104402 
005004 
004737 
001631 

104403 

017676 

wo
 

we
 

ee
 

we
 

oe
 

BGNSUB; 
™1.4: 

ENDSUB 
~1005e2: 

TEST1, SUBTEST 4 
INITIALIZE CONTROLLER WITH SMALLEST RING BUFFER AND INTERRUPTS 
DISABLED 

4 

TRAP Cs8SUB 
CLR R4 s LOAD INIT CHARACTERISTICS IN R4 
CALL CNTINT s INIT CONTROLLER 
BEQ T1SKIP s IF ERROR, EXIT TEST 

TRAP CSESUB 

SEQ 0192 
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TEST 1: BUS ADORESSING 

023302 
023302 
023302 
023304 
023306 
023306 
023312 
023314 
023320 
023324 
023326 
023330 
023334 
023350 
023350 
023350 
023354 
023360 
023362 
023366 
023370 
023374 
0233574 
023400 
023402 
023404 
023406 
023412 
023416 
023420 
023426 
023432 
023434 
023440 
023444 
023446 
023452 
023456 
023462 
023464 
023464 

023466 
023472 
023474 
023502 
023504 
023506 
023514 
023516 

104402 
011504 

016503 
010302 
042703 
042702 
000302 
006202 
010237 

012746 
012746 
010346 
012746 
104437 
062706 

012700 
104441 
0062035 
006203 
052703 
005037 
005014 
012737 
004737 
103514 
010364 
012700 
010501 
062701 
004737 
005737 
001016 

104422 

005737 
001771 
023765 
101043 
001364 
023765 
103760 
000435 

TEST 

002330 

002256 

002270 000030 

002266 000026 

BGNSUB ; 
T1.5: 

2s: 

Lis 

TEST 1, SUBTEST 5 
TEST THE INTERRUPTS VECTOR AND 8R 

Ss 

TRAP 
MOV 

MOV 
MOV 
BIC 
BIC 
SWAB 
ASR 
MOV 
PNTX 

SETVEC 
MOV 
MOV 
MOV 
MOV 

MOV 
TRAP 
ASR 
ASR 
81S 
CLR 
CLR 
MOV 
CALL 
BCS 
MOV 
MOV 
MOV 

TST 
BNE 
BREAK 
TRAP 

TST 
BEQ 
CMP 
BHI 
BNE 
cMP 
BLO 
BR 

CsBSUB 
CR5),R4 
ASSUME C.UAODR EQ 0 
C.VECCRS),R3 
R3,R2 
#tCCT.VEC,R3 
#rCCT .BRL Re 
Re 
Re 
Re ,BRLEV 
INTSTO,CRS),R3 
ASSUME C.UADR EQ 0 
RS, @INTSRV, PRIOO 
@PRIOO, -( SP) 
#INTSRV, -C SP) 
R3,-CSP) 

#3,-(SP) 
C#SvECc 
#10,SP 
@PRIOO 
@PRIOO,.RO 
C$SPRI 
R3 
R3 
@<SA.STP+SA.INT> ,R3 
INTRCV 
(R4) 
@SA.S1,CNTRSO 
CNTRSP 
9% 
R3,2(R4) 
#10. RO 
R5,R1 
oc .T0,R1 
SETTO 
INTRCV 
3$ 

CSBRK 

Ku CSR 

KW.EL+2,C. TOHCRS) 
6$ 
at 
KW.EL.C.TOCRS) 
es 
6% 

we
 

Ge
 

%s
 

Gs
 

Be
 

oe
 

Ge
 

OF
 

-
 

oo
 

oo
 

we
 

we
 

OF
 

OF
 

Bt
 

Ge
 

OF
 

BO
 

be
 

BF
 

OF
 

OF
 

GF
 

SF
 

Be
 

LEVEL 

R4 POINTS TO IP REGISTER 

GET VECTOR AND BR LEVEL 
COPY TO R2 FOR BR LEVEL 
CLEAR UNUSED VECTOR BITS 
CLEAR UNUSED BRANCH LEVEL BITS 
GET BR LEVEL IN LOW BYTE 
DIVIDE BY 2 
SAVE THE BUS REQUEST LEVEL 
PRINT BEGINNING OF INTERRUPT MESSAGE 

SETUP INTERRUPT VECTOR ADDRESS 

SET PRIORITY = 0 TO CHECK INTERRUPTS 

DIVIDE VECTOR BY 4 FOR 
CONTROLLER INITIALIZATION 

SET OfHER BITS FOR INITIALIZATION 
FLAG AS NO INTERRUPTS RECEIVED 
INIT CONTROLLER 
LOOK FOR STEP 1 COMPLETION 
WAIT FOR COMPLETION 
IF ERROR, EXIT 
MOVE STEP 1 DATA TO CONTROLLER 
SET UP TIMEOUT OF 10 SECONDS 
POINT TO CONTROLLER TABLE 
MOVE POINTER TO TIMEOUT FIELD 
INITIALIZE TIMER 
SEE IF INTERRUPTED 
IF SO, EVERYTHING'S OK, SO BRANCH 
>>>>>>>BREAK BACK TO MONITOR<<<<<<< 

SEE IF CLOCK ON SYSTEM 
IF NOT, DON'T TIMEOUT 
CHECK HIGH WORD OF TIMER 
IF GREATER, TIMER EXPIRED 
IF NOT SAME, KEEP WAITING 
CHECK LOW WORD OF TIMER 
IF LESS, KEEP WAITING 
ELSE, TIMER EXPIREC 

SEQ 0193 



M15 

CZUOHAO UDASOA/KDA5O-@ BASIC SU MACRO V05.01b Sunday 07-Oct-84 10:38 Page 148-1 

TEST 1: BUS ADDRESSING TEST 

SEQ 0194 

47 023520 005037 002214 38: CLR INTRCV s FLAG AS NO INTERRUPTS RECEIVED 
48 023524 SEITPRI @PRIO7 s SET PRIORITY AS HIGHEST PRIORITY 

023524 012700 000340 MOV @PRIO7,RO 
023530 104441 TRAP CsSPRI 

49 023532 016402 000002 MOV 2(R4),R2 s READ SA REGISTER 
50 023536 005064 000002 CLR 2(R4) s WRITE SECOND STEP TO CONTROLLER 
51 023542 012702 000144 MOV 100. ,R2 ; SET UP DELAY TO WAIT FOR INTERRUPT 
52 023546 005302 4$: DEC Re ; DECREMENT COUNT 
53 023550 001376 BNE 4% s IF INCOMPLETE, BRANCH 
54 023552 012701 000007 MOV 67. ,R1 s R1 IS PROCESS PRIORITY LEVEL 
55 023556 5%; PUSH Ri : SAVE PRIORITY 
56 023560 0063501 ASL R1 3 SHIFT 
57 023562 006301 ASL R1 H PRIORITY 
58 023564 006301 ASL Ri $ LEFT 
59 023566 006301 ASL R1 3 5 
60 023570 006301 ASL Ri H BITS 
61 023572 SETPRI R1 s+ SET RUNNING PRIORITY TO R1 

023572 010100 MOV R1,RO 
023574 104441 TRAP C$SPRI 

62 023576 POP Ri s RESTORE R1 
63 023600 005737 002214 TST INTRCV ; SEE IF INTERRUPT RECEIVED 
64 023604 001007 BNE 7$ ; IF SO, BRANCH 
65 023606 0053501 DEC R1 ; CECREMENT PRIORITY LEVEL 
66 023610 100362 BPL. 53 ; IF ALL LEVELS UNTESTED, BRANCH 
67 023612 6$: ERROF  28,,ERRO28 ; REPORT NO INTERRUPTS ERROR 

023612 104455 TRAP CSEROF 
023614 000034 -WORD 28 
023616 000000 -WORD O 
023620 011402 -WORD ERRO2S 

es 023622 000420 BR 9¢ ; BRANCH 

70 023624 VE: SETPRI #PRIOO : SET RUNNING PRIORITY TO O 
023624 012700 000000 MOV #PRICO.RO 
023630 104441 TRAP C$SPRI 

71 023632 005201 INC Ri ; SO PRIORITY = BR LEVEL 
72 023634 013703 002326 MOV SSTEP4 RS 3; GET BR LEVEL SAVED IN CNTINT 
73 023640 001402 BEQ 8$ ; IF ZERO, THIS IS UDASOA - SKIP 
74 023642 010337 0023534 MOV R3,BRLEV s KDASO-Q@ MUST USE DEFAULT BR LEVEL 
75 023646 023701 002334 8$: CMP BRLEV,R1 3; SEE IF BR LEVEL MATCHES PRIORITY 
76 023652 001414 BEQ 10% : IF SO, BRANCH 
77 023654 ERROF  29,,ERRO29 ; REPORT ERROR 

023654 104455 TRAP CSERDOF 
023656 000035 -WORD 29 
023660 000000 -WORD O 
023662 011414 «WORD ERRO29 

78 023664 016503 000004 9%: MOV C.VECCRS),.R3 ; GET VECTOR ADDRESS 
79 023670 042703 177000 BIC OrcCT.VEC,.RS : CLEAR UNUSED BITS 
60 023674 CLRVEC R3 + CLEAR VECTOR 

023674 010300 MOV R3,RO 
023676 104436 TRAP CsCVvEC 

81 023700 000137 022762 JP TiSKIP 3 EXIT TEST ON ERROR 
82 023704 10%; PNTX INTST1 3 PRINT TESTING COMPLETED 
83 023714 016503 000004 MOV C.VECCRS),R3 ; GET VECTOR ADDRESS 
84 023720 042703 177000 BIC @rCCT.VEC RS 3; CLEAR UNUSED BITS 
85 023724 CLRVEC R35 + CLEAR VECTOR 

023724 010300 MOV 3,RO 
023726 104436 TRAP CsCVEC 
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TEST 1: BUS ADDRESSING TEST 

86 023730 ENDSUB 
023730 L10053: 

87 023730 104403 TRAP CsESUB 

SEQ 0195 
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BUS ADORESSING TEST 2: 

O
B
r
I
P
V
 

u
l
e
 

023732 
023732 
023732 
023734 
023740 
023744 
023746 
023752 
023752 
023752 
023752 

104402 
012704 
004737 
602002 
000137 

104403 

TES” 

126400 
017676 

022762 

os
 

Os
 

we
 

ee
 

ee
 

a
 

BGNSUB ; 
T1.6: 

18; 
ENDSUB 
L10054: 

TEST 1, SUBTEST 6 
INITIALIZE CONTROLLER WITH LARGE RING BUFFER LARCE ENOUGH TO COVER 
NORMAL HOST COMMUNICATIONS AREA PACKET AND BUFFER SPACE (A S IN 
MESSAGE LENGTH AND A 5 IN COMMAND LENGTH). 

TRAP 

C$68SUB8 
@<SA.STP+<5eSA,MS1>¢<5eSA,.CM1>>,R4 3 LOAD CHARACTERISTICS 
CNTINT : INIT CONTROLLER 
1$ s IF NO ERROR, CONTINUE 
TiSKIP s ELSE, EXIT TEST 

CSESUB 

SEQ 0196 



TEST 1: 
N
A
W
 

& 
Ut

 
ee
 

BUS ADORESSING TEST 

023754 
023754 
023754 
023756 
023766 
023772 
023776 
024000 
024004 
024014 
024016 
024026 
024032 
024032 
024032 
024032 

104402 

012701 
004737 
001407 
004737 

000406 

000137 

104403 

000001 
013104 

013200 

022762 
18; 

28: 
ENDSUB 
L10055: 
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TEST 1, SUBTEST 7 
RUN DM PROGRAM IN CONTROLLER CURRENTLY UNOER TEST 

TRAP 

Cs8SUB8 
<FFREE ,FSIZE> 
#1,h1 
RUNDM 
1$ 
RESFOM 
sf Size oFFREE> 

<F SIZE ,FFREE> 
TiSKIP 

CsESUB 

@e
 

ae
 

Ge
 

ae
 

Ge
 

be
 

ee
 

of
 

oe
 SAVE ON SIACK 

SAVE COUNT OF CONTROLLERS TO RUN 
RUN DM PROGRAM 
EXIT IF ERROR 
WAIT FOR RESPONSE 
RESTORE FROM STACK 

RESTORE FROM STACK 
IF ERROR, EXIT TEST 

SEQ 0197 



D1é 
UDASOA/KDASO-Q@ BASIC SU MACRO VO5.01b Sunday 07-Oct-84 10:38 Page 151 
BUS ADDRESSING 

024070 
024070 
024074 
024076 
024100 
024104 
024106 
024112 
024114 
024116 
024122 
024124 
024130 
024132 
024136 

024142 
024150 
024154 
024156 
024164 
024170 
024200 
024200 
024200 

024202 

024206 
024212 
024216 

104402 

013705 
016504 
042704 
010501 
062701 

012746 
010146 
010446 
012746 
104437 
062706 
006204 
006204 
004737 
001422 
004737 
010402 
062702 
012704 

012737 
004737 
103405 
012737 
004737 

104403 

000137 

012701 
012700 
013703 

TEST 

017676 

012156 

000100 
036413 

100006 
024206 

077777 
024206 

022762 

000020 
000031 
002336 

002336 

002336 

TEST 1, SUBTEST 8 
LARGE BUFFER I/0 CONTROLLER MEMORY TEST 

TRAP Cs86SUB 
PUSH <FFREE ,FSIZE> 
MOV TSTTAB.RS 
MOV C.VECCRS),R4 
BIC @rC<CT.VEC> ,R4 
MOV R5,R1 
ADO oC. JSR,R1 
SETVEC R4,R1,OPRIO7 
MOV @PRIO7, -( SP) 

ADO 10,SP 
ASR R4 
ASR Ra 
CALL CNTINT 
BEQ 1$ 
CALL HCOMM 
MOV R4 ,R2 

mov @T1BMSZ RS 

PERFORM I/0 AND DATA COMPARISON 

MOV #100000, TI6PAT 
CALL T188L0 
8CS 1% 
MOV #77777, TISPAT 
CALL T168L0 
PoP <FSIZE .FFREE> 

TRAP CsESuB 

JP TiSKIP 
ee
 

@e
 

ee
 

@ 
Oe
 

ae
 

oF
 

es
 

@F
 

OF
 

as
 

oF
 

ae
 

oe
 

af
 

ae
 

Gn
 

we
 

we
 

OF
 

oe
 

SAVE FREE MEMORY ADORESS AND SIZE 
GET POINTER TO CONTROLLER TABLE 
GET VECTOR OF CONTROLLER 
MASK OTHER BITS 
GET INTERRUPT SERVICE LINK 

SET UP INTERRUPT VECTOR 

INITIALIZE CONTROLLER WITH SMALLEST 
POSITION VECTOR FOR RING 
BUFFER AND INTERRUPTS ENABLED 

IF ERROR, EXIT 
ALLOCATE SPACE FOR HOST COMM 4SREA 
GET HOST COMM ADDRESS 
POINT TO BUFFER AREA 
SAVE CONTROLLER MEMORY SIZE 

INITIALIZE DATA PATTERN 
PERFORM I/0 
IF ERROR, EXIT TEST 
INITIALIZE DATA PATTERN 
PERFORM 1/0 
RESTORE FREE MEMORY ADDRESS AND SIZE 

GO TEST NEXT CONTROLLER 

T18BLO - BUILO THE DATA PACKETS FOR MAINTENANCE I/0 OPERATIONS, 
WRITE THE PACKETS, READ BACK THE DATA AND PERFORM A DATA COMPARISON. 

INPUTS: 
R2 - DATA BUFFER LOCATION 
R4 - CONTROLLER MEMORY SIZE 

MOV 016, ,R1 
MOV OP .MWR RO 
MOV T16PAT RS 

4 

i 

3 

INITIALIZE PATTERN COUNT 
GET MAINTENANCE WRITE COMMAND 
GET OLD PATTERN 

SEQ 0198 
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024222 
024224 
024226 
024230 
024232 
024234 
024236 
024242 
024246 
024254 
024260 
024262 
024264 
024270 
v24272 
024274 
024276 
024300 
024302 
024304 
024310 
024312 
024314 
024316 
024320 

024322 
024326 
024332 
024334 
024336 
024340 
024342 
024344 
024346 
024352 
024356 
024360 
024362 
024366 
024372 
024374 
024400 
024402 
024404 
024404 
024406 
024410 
024412 
024414 

024416 
024420 

024422 

: BUS ADDRESSING 

005703 
002402 
000241 
000401 
00261 
006103 
010337 
012703 

013722 
005303 
001374 
012703 
011602 
005001 
020403 
002001 
010403 
006303 
004737 
001477 
006203 
060301 
160304 
901365 

016604 
012703 
005001 
020403 
002001 
010403 

006303 
012700 
004737 
001453 
006203 
016602 
023722 
001411 
162702 
062601 
160301 

104455 
000047 
000000 
011544 
000435 

005303 
001362 

011603 

TEST 

002336 
000106 

002336 

000106 

017056 

000002 
000106 

000030 
017056 

000002 
002336 

000002 

5$: 
6%; 

78; 

TISNXT:; 

8$: 

108: 

11%: 

Oe
 

Oe
 

oF
 

BE
 

G6
 

BE
 

Ge
 

OF
 

BS
 

Ge
 

OF
 

Gt
 

OF
 

Bs
 

GF
 

CF
 

Be
 

BE
 

Ge
 

Be
 

Ge
 

GE
 

GF
 

GF
 

oe
 CHECK HIGH BIT 

IF BIT 15 SET, BRANCH 
SHIFT O INTO PATTERN 

SHIFT 1 INTO PATTERN 
SHIFT PATTERN 1 BIT LEFT 
SAVE PATTERN 
GET SIZE OF BUFFER (WORDS) 
SAVE LOOP COUNT MEMORY SIZE ETC 
MOVE DATA TO BUFFER 
DECREMENT WORDS REMAINING 
LOOP IF MORE WORDS TO LOAD 
GET SIZE OF BUFFER (WORDS) 
RESTORE BUFFER ADDRESS 
INIT CONTROLLER MEMORY OFFSET 
CHECK REMAINING MEMORY 
IF MORE THAN BUFFER SIZE, SKIP 
ELSE, USE REMAINING COUNT 
CONVERT TO BYTES 
LOAD INTO CONTROLLER 
If ERROR, EXIT 
CONVERT BYTES TO WOROS 
INCREASE OFFSET FOR NEXT BUFFER 
REOUCE REMAINING BYTE COUNT 
GET NEXT BUFFER 

READ DATA BACK FROM CONTROLLER MEMORY AND VERIFY I1 

TST R3 
BLT S$ 
CLC 
BR 6$ 
SEC 
RQ. R3 
MoV R3,TISPAT 
MOV Onc .B5Z,R3 
PUSH <R1 ,.R4,R2> 
MOV T16PAT ,(R2)> 
DEC R3 
SNE 7% 
MOV OHC .BSZ,R3 
MOV (SP) ,Re2 
CLR Ri 
CMP R4,R3 
BGE 8$ 
MOV R4,R3 
ASL R3 
CALL LOAD 
BEQ T16EX1 
ASR R3 
ADD R3,R1 
SuB R3,R4 
BNE TI6NXT 

MOV 2°SP),R4 
MOV HC .85Z,83 
CLR Ri 

: CMP R4,R3 
6GE ot 
MOV R4,RS 
PUSH R3 
ASL R3 
MOV OP .MRO RO 
CALL LOAD 
BEQ TLBEX2 
ASR R3 
MOV 2(SP),R2 
CMP TIBPAT ,(R2)+ 
BEQ 11% 
suB 62. ,.R2 
AdD (SP)+,R1 
$uB R3,R1 
ERROF 39,,ERRO39 
TRAP CSEROF 
-WORD 39 
-WORD O 
. WORD ERROSS 
BR TIBEX1 

OEC R3 
SNE 10% 

MOV (S5P).R3 

Bt
 

G2
 

Se
 

Be
 

Se
 

Os
 

OF
 

BS
 

OF
 

OF
 

Ht
 

Be
 

OF
 

OF
 

OF
 

BO
 

OF
 

OF
 

oe
 RESTORE CONTROLLER MEMORY SIZE 

GET SIZE OF BUFFER (WORDS) 
INIT CONTROLLER MEMORY OFFSET 
CHECK REMAINING MEMORY 
IF MORE THAN BUFFER SIZE, SKIP 
ELSE, USE REMAINING COUNT 
SAVE BUFFER SIZE 
CONVERT WORD COUNT TO BYTES 
GET MAINTENANCE READ COMMAND 
READ DATA FROM CONTROLLER 
IF ERROR, GET OUT NOW 
CONVERT SYTE COUNT TO WORDS 
RESTORE DATA BUFFER ADDRESS 
CHECK DATA READ FROM CONTROLLER 
IF SAME, DATA OK 
GO BACK TO BAD WORD 
POINT TO END OF DATA READ 
POINT TO ADORESS OF FAILING WORD 
PRINT COMPARE ERROR 

EXIT SUBTEST 

DECREMENT WORDS REMAINING 
LOOP IF MORE WORDS TO READ 

RESTORE BUFFER SIZE 

SEQ 0199 



TEST 1: BUS ADDRESSING TEST 

024424 
024430 
024434 
024436 
024440 
024442 

016602 000002 
012722 
005303 
001374 

011602 
006303 
012700 
004737 
001414 

006203 
060501 
160304 
001322 

005301 
001244 
000241 
000207 

000261 
000207 

104401 

125125 

000031 
017056 

128: 

T18EX2: 
TISEX1: 
T18EX: 

L10046: 

MOV 
MOV 
DEC 
BNE 
POP 
MOV 
ASL 
MOV 
CALL 
BEQ 

ASR 
ADD 
SUB 
BNE 

POP 
DEC 

F16 
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2(SP),R2 
0125125, (R2)> 
R3 

R3 
<R2,R4,R1> 

CSsETST 

RESTORE BUFFER ADDRESS 
MOVE DATA TO BUFFER 
DECREMENT WORDS REMAINING 
LOOP IF MORE WORDS TO ! OAD 
RESTORE BUFFER SIZE 
RESTORE BUFFER ADDRESS 
CONVERT TO BYTES 
WRITE BUFFER 

OF BAD PATTERN 
IF ERROR, EXIT 

CONVERT TO WORDS 
INCREASE OFFSET FOR NEXT BUFFER 
REOUCE REMAINING WORD COUNT 
GET NEXT BUFFER 

RESTORE MEMORY SI7E € PATTERN 0 
CHECK PATTERN NUMBER 
IF PATTERNS LEFT, DO NEXT PATTERN 
SUCCESSFUL COMPLETION FLAG 
SUCCESS EXIT 

RESTORE STACK 
AFTER ERROR 

ERROR FLAG 

SEQ 0200 
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TEST 2: DISK RESIDENT DIAGNOSTIC TEST 

SEQ 0201 

-SBTTL TEST 2: DISK RESIDENT OIAGNOSTIC TEST 1 
2 
3 024524 BGNTST 

024524 fas: 
4 
5 024524 012701 000002 MOV #2,R1 s INITIALIZE TEST PARAMETERS 
9 024530 004737 0135040 CALL TINIT 3 

10 024534 013737 002172 002176 MOV CTABS. TSTTAB : GET ADDRESS TO 1ST CONTROLLER TABLE 
1 
le 024542 004737 020744 1$: CALL RESET s RESET ALL CONTROLLERS 
13 024546 PUSH <FFREE ,FSIZE> $ 
14 024555 012701 000001 MOV 1,R1 3 RUN OM PROGRAM IN 
15 024562 004737 013104 CALL RUNDM 3s ONE CONTROLLER ONLY 
16 024566 001402 BEQ 2s 3 
17 024570 004737 013200 CALL RESPOM 3 
18 024574 2t: PoP <F SIZE ,FFREE> F 
19 024604 062737 000034 002176 ADD @C SIZE, TSTTAB 3 MOVE TO NEXT CONTROLLER 
20 024612 005777 155360 TST aTSTTAB 3 CHECK IF ANY MORE CONTROLLER TABLES 
Zt 024616 001351 BNE 18 ’ 

23 024620 ENDTST 
024620 L10057: 
024620 104401 TRAP CsETST 
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024622 
024622 
024622 
024626 
024632 
024640 
024644 
024650 
024652 
024656 

024656 
024656 
024656 

012701 
004737 
013737 
013701 
004737 
001402 
004737 

104401 

: DISK FUNCTION TEST 

000003 
013040 
002172 
002174 
013104 

013200 

002176 

.SBTTL 

T3:: 

18: 

L10060: 

TEST 3: OISK FUNCTION TES? 

BGNTST 

#3,R1 
TINIT 
CTABS, TSTTAS 
CTRLRS,R1 
RUNOM 
1$ 
RESPOM 

CsETST 

INITIALIZE TEST PARAMETERS 
INITIALIZE CONTROLLERS 
GET ADORESS OF 1ST TABLE ADORESS 
GET COUNT OF CONTROLLERS TO TEST 
LOAD AND START DM PROGRAM 
EXIT ON ERROR 
WAIT FOR RESPONSE FROM CONTROLLERS 

SEQ 0202 
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HARDWARE PARAMETER CODING SECTION 

HK
 
O
O
B
N
O
U
N
a
W
N
E
H
 

lo
we
 

31 
32 

42 

024660 
024660 
024662 

024662 
024662 
024662 
024662 
024662 

024662 

024662 
024662 
024664 
024666 
024670 

024672 
024672 
024674 
024676 
024700 

024702 
024702 
024704 
024706 
024710 
024712 

024714 
024714 
024716 
024720 
024722 
024724 

024726 

024726 

024726 
024760 
024767 
025000 

000022 

020000 

000031 
024726 
160000 
177774 

001031 
024760 
000004 
000774 

002052 
024767 
177777 
000004 
000007 

003052 
025000 
177777 
000000 
000377 

103 
126 
102 
104 

123 
105 
122 
122 

.SBTTL HARDWARE PARAMETER CODING SECTION 

ee 

THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS 
THAT ARE USEO BY THE SUPERVISOR TO BUILD P-TABLES. THE 
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE 
MACROS ALLOW THE SUPERVISOR 10 ESTABLISH COMMUNICATIONS 
WITH THE OPERATOR. 

BGNHRD 
-WORD L10061-L $HARD/2 

ee
 

we
 

es
 

ee
 

ws
 

we
 

Oe
 

we
 

LSHARD: : 

TABLE ;START A TABLE DEFINITIUN 
ITEM H.UBA 2 <CSR ADDRESS> 
ITEM H. VEC 2 <CONTROLLER VECTOR> 
ITEM H.BRL 2 <BR LEVEL> 
ITEM H.ORV 2 <DRIVE NUMBER> 

OO =s BIT13 s TEST CUSTOMER DATA AREA 

s CSR ADDRESS OF CONTROLLER? 
GPRMA MSGUBA.H.UBA,0,160000.177774, YES 
.WORD TSCODE 
.WORD MSGUBA 
-WORD TSLOLIM 
-WORD TSHILIN 

3; VECTOR? 
GPRMA MSGVEC.H.VEC.0,4,774, YES 
-WORD TSCODE 
-WORD MSGVEC 
-WORD TSLOLIM 
-WORD YTSHILIM 

; BR LEVEL? 
GPRMO MSGBAL .H.BAL 0,-1.4. 7, «YES 

-WORD TSCOOE 
-WORD MSGBRL 
-WORD -1 
.WORD TSLOLIM 
-WORD YSHILIM 

s ORIVE 6? 
GPRMD MSGLOR.H.DRV,D0,-1,0. 255. YES 

-WORD TSCODE 
-WORD MSGLOR 
-WORD -1 
-WORD TSLOLIM 
-WORD TSHILIM 

ENDHRO 
EVEN 

L10061: 

MSGUBA: .ASCIZ \CSR ADDRESS OF CONTROLLER\ 
MSGVEC: .ASCIZ \VECTOR\ 
MSGBRL: .ASCIZ \BR LEVEL\ 
MSGLOR: .ASCIZ \ODRIVE oN 

SEQ 0203 
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HARDWARE PARAMETER CODING SECTION 

Se 
$3 . EVEN 
54 
55 

SEQ 0204 
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SOFTWARE PARAMETER CODING SECTION 
D
A
N
D
U
 

A
W
N
 

& 

025010 
025010 
025012 
025012 
025012 

025012 

025012 
025012 
025014 
025016 
025020 

025020 

025020 

000003 

000200 
000400 
001000 
040000 

000130 
025020 
000200 

105 116 124 

~SBTTL 

* oa 

ee
 

ae
 

ws
 

ee
 

me
 

oe
 

we
 

OF
 

L$SOFT:: 
TABLE 
ITEM SO. 

SM.MAN 
SM. SSF 
SM.LOG 
SM. IW 
END 

SOFTWARE PARAMETER CODING SECTION 

THE SOFTWARE PARAMETER CODING SECTION CONTAINS MACROS 
THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE 
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE 
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS 
WITH THE OPERATOR. 

BGNSFT 
-WORD L10062-L $SOFT/2 

3 START A TABLE DEFINITION 
BIT 2 <SINGLE BIT ANSWERS> 

3 MANUAL INTERVENTION MODE 
z= BITOS s SUPPRESS SOFT ERRORS 

; ERROR LOG ENABLED 
s INITIAL WRITE 

3; ENTER MANUAL INTERVENTION MODE 
; IN TEST 2? 

GPRML S.MAN,SO.BIT,SM.MAN, YES 
-WOROD TSCOOE 
-WORD S.MAN 
-WORD  SM.MAN 
ENOSFT 
- EVEN 

pocrz NENTER MANUAL INTERVENTION MODE IN TEST 2\ 
EVEN 

SEQ 0205 
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SOFTWARE PARAMETER CODING SECTION 

SEQ 0204 

1 poe 

2 3 THIS IS WHERE THE DOM PROGRAMS WILL BE LINKED 

3 is 
4 

5 .OSABL AMA 
6 000000 .PSECT 0M,ABS ; DM PROGRAMS ARE LINKED HERE 
7? 000000 -PSECT ENO 
8 
9 pee 

10 3 THIS IS A PATCH AREA THAT SHOULD BE INCLUDED IN ALL OIAGNOSTICS. 
i 3 THE SIZE IS ADJUSTED AS NEEDED. 

1 av 

13 
14 000000 $PATCH: : 
15 000000 -BLKW 16. 
16 
17 000040 LASTAD 

EVEN 
000040 000060‘ .WORD TSFREE 
000042 000006 -WORD TSSIZE 
000044 LSLAST:: 

18 
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SOFTWARE PARAMETFR CODING SECTION 

O
O
W
N
A
U
a
W
 H
e 

000001 

oe
 * * 

@e
 

we
 

Os
 

OF
 

es
 

ws
 

ae
 

we
 

te
 

L10063: 

L10065: 

- END 

HARDCODED P-TABLES MAY BE PLACED HERE BY USING THE SETUP MACROS. 
THIS SECTION IS OPTIONAL AND SHOULD BE REMOVED IF IT TS NOT BEING 
USED. CHANGE THE POINTER MACRO ARGUMENT TO REFLECT THE REMOVAL. 

THE P-TABLES ARE DELIMITED BY THE “BGNSETUP” AND "ENOSETUP” MACROS. 
THE “BGNSETUP" MACRO HAS ONE ARGUMENT WHICH IS THE NUMBER OF 
P-TABLE ENTRIES. EACH ENTRY IS DELIMITED BY THE “BGNPTAB” AND 
"ENDPTAB” MACROS. NEITHER OF THESE MACROS REQUIRE AN ARGUMENT. 

BGNSETUP 1 
BGNPTAB 
-WORD 0 
-WORD 1L10065-./2-1 

-WORD = 17215C¢ 3; CSR ADDRESS 
-WORD 154 ; VECTOR ADDRESS 
-WORD 5. ; BR LEVEL 
-WORD  O. ; DRIVE NUMBER 
ENOPTAB 

ENDSETUP 

SEQ 0207 
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Symbol] table 

aOR . 
ALOCM 
ARG.CT= 
ASS * 
ASSEMB: 
BAS 
BASLN 
BASL1 
BASL2 
BASL3 
BASNO 
BASNI 
BASN2 
BASN3 
BELL 
BITO 
BITOO 
BITOL 
BITO? 
BITOS 
BITOs 
8ITO5 
BITO6 
BITO7 

BITOS 
BITOS 
BIT1 
BIT10 
BI711 
6ITi2 
BIT13 
BIT14 
Britis 
BIT2 
BITS 
BIYa 
BITS 
BITé 
BIT? 
BITS 
BIT9 
BLOCHMO 
8.0C0 
BLOC1 
BNE * 
BRALEV 
CALR1 
CALRe 
CALRS 
CALR4 
CALRS 
CALRE 
CALR?7 
CALRS 
CALaS 
CF TNs 
CF .MSC= 

C
e
 

000020 
012132 
000000 
000001 
000010 
004105 
004106 
004024 
004042 
004070 
003724 
003743 
003764 
004004 
000007 
000001 
000001 
000002 
000004 
000010 
000020 
000040 
000100 
000200 
000400 
001000 
000002 
002000 
004000 
010000 
020000 
940000 
100000 
000004 
000010 
000020 
000040 
000100 
000200 
000400 
001000 
017176 
017244 
017252 
000400 
002334 
015036 
015064 
015162 
015176 
015252 
015330 
015344 
015362 
015400 
000200 
900106 

G 

D
A
D
H
A
A
A
A
A
G
O
G
A
A
A
A
A
H
A
A
G
A
M
O
A
A
G
A
A
H
A
N
A
H
A
 

CF .OTH: 
CF ..SHC= 
CF .THS= 
CF .S76= 
CLOG 
CLRBFL 
CLRBUF 
CNTINT 
CNTIST 
CNTRSO 
CNTRSP 
CNTSRV 
CON.A 
COM. al 
CON.A2 
CON.0 
CON.H 
CON.N 
CON.N1 
CON.0 

CéCvece 
CSDCLN- 
CsD00U- 
CSORPT= 
csOu_ = 
CsEOIT+ 
CSERDF « 

MACRO V05.01b Sundey 0? 

000040 
000002 
000020 
000001 
020724 
017364 
017336 
017676 
020272 
002330 
020566 
017554 
012566 
012572 
012614 
012616 
012630 
012654 
012660 
012642 
012546 
012564 
012676 
012720 
012764 
012740 
000015 

CSERMR= 
CSERRO- 
CSERSF - 
CseERso: 
CSESCA: 
©sESEG= 
CsESUB= 
CSETST= 
CsExI‘= 
CSGETB= 
C8GETws 
CSGMAN= 
CSGPHR= 
C$GPLO= 
C&8GPRI= 
CSINIT= 
CSINLP= 
CS8MANI= 
CSMEM « 
CSMSG = 
CSOPEN= 
CSPNTB= 
CSPNTF « 
CSPNTS= 
C8PNTX= 
CsGIo «= 
CsR0BU- 
CSREFG= 
CSRESE= 

C.ORO = 

33 
g
o
w
 

sg
st
ae
 e

ars
 

gi
rR
 

N
A
Q
O
A
O
A
N
N
M
A
A
A
A
A
A
N
O
 

me
 

o
n
 “4
 

e
r
 

DOEF = 
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011012 
000000 
002134 
177777 
000000 
016014 

b 
i 

) 

Ii 

Orv10 
OMFRST= 
OMMAIN: 

[
9
0
0
0
8
 

S
R
8
S
2
R
~
.
,
 

n
A
c
<
«
,
y
 

o
m
e
r
 

~«
 

o
n
e
 

e
m
n
 

te
 

@ 
hr

 
@
w
e
a
n
m
a
a
e
n
r
e
 

S
z
 

B
R
A
M
 

D
e
m
 

oO 
m 

Lo
nd
 

—_
 

o
c
o
o
c
9
c
0
e
c
9
0
9
0
0
"
0
0
"
0
C
0
"
0
0
°
 

55
52
 

D>
 

™
 
m
 2
 

°o
 a 

016052 
001000 
000040 
000004 
002200 
002340 
014564 
014626 
014720 
015032 
013770 
014110 
014546 
014124 
014470 
014302 
014444 
014370 
014520 
014542 
014144 
014216 
014400 
014560 
000000 
000017 
002170 G 
100000 
000077 
001000 
020000 
050000 
030000 
010000 
060000 
040000 
000040 
000400 
000002 
000001 
020000 
000000 

040000 
001000 
004000 
000100 

EF .LOG: 
EF .NEWs 
EF .PWR 
EF .RES= 
EF .SEX= 
EF .STA= 
ERRBLI 
ERRC 
ERRD 
ERRLIM 
ERRME1 
ERRMSG 
ERRMSX 
ERRNBR 
ERRT YP 
ERRVEC= 
ERR .SZ= 
ERR. 18 
ERR.TN 
ERROO1 
ERROO? 
ERROOS 
ERROOS 
ERROOS 
ERROOS 
ERRO14 
ERROO1 
ERROZO 
ERROOS 
ERRO?4 
ERROOS 
ERROC6 
ERROO7 
ERROSS 
ERRO29 
ERROSO 
ERROS1 
ERRO3S2 
ERROSS 
ERROSS 
ERROSE 
ERROSS 
ERRO39 
ERRO1A 
ERROIE 
ERROSA 
EPR238 
EVL . 
EsSEND = 
ESLOAD= 
FFREE 
FMEM 
FMEMS 
FMERR 
FRMTT 
FSTZE 
FSAL = 

000040 
000035 
000034 
000037 
000020 
000040 
002156 
013006 
013020 
002643 
002477 
002154 
014714 
002152 
002150 
000004 
000011 
012756 
011760 
011002 
011020 
011036 
011054 
011066 
011100 
011116 
011134 
011204 
011232 
011312 
011326 
011344 
011364 
011402 
011414 
011430 
011444 
011456 
011474 
011502 
011520 
011532 
011544 
011172 
011202 
011252 
011272 
000004 
002100 
000035 
002160 
002164 
002166 
012120 
002435 
002162 
000015 

O
Q
 

M
o
d
c
 

O
a
 

cy
 

D
N
O
A
A
A
A
A
A
G
A
A
N
A
A
A
A
A
G
K
A
A
H
A
G
Q
H
A
A
G
 

i]
 

SEG 0208 
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Symbol table 

FSALTO= 000029 
FSBGN * 009040 
FSCLEA* 000007 
©spu = 000016 
FSEND «= 000041 
FSHARD= 000004 
© seu == 000013 
© SINIT= 000006 
FsUMP = 000050 
Fs8MOD = 000000 
FsMSG = 000011 
FSPROT* 000021 
FsPWR = 000017 
FsRPT = 000012 
FSSEG = 000003 
F$SOFT= 000005 
FsSRVv = 000010 
FsSuB = 000002 
FtSw = 000014 
FSTEST= 000001 

GETCON 015240 
GETCNT 015474 
GETCNX 015500 
GETCXX 015546 
GTORVT 015404 
GSCNTO= 000200 
G8DELM= 000372 
G8DISP= 000003 
GSEXCP= 000400 
GSHILI= 000002 
GSLOLI= 000001 
G$NO = 000000 
GSOFFS= 000400 
GSOFSI= 000376 
GSPRMA= 000001 
GSPRMD= 000002 
GSPRIML = 000000 
GSRADA= 000140 

G8RADB= 000000 
GSRADD= 060040 
GSRADL= 000120 
G$RADO= 000020 
GSXFER= 000004 
G$YES = 000010 
HCOMM (012156 
HC .BF1= 000100 
HC .BF2= 000206 
HC .BSZ= 000106 
wC.CCT= 000012 
HC .CEV= 000014 
HC .CMD= 000010 
#C.CPK= 000020 
HC.ESZ* 000004 
HC. INT= 000000 
HC.15Z* 000004 
HC .MC** 000006 
HC .ME ys 000014 

HC .MPK = 
HC .MSG= 
HC .PSZ= 
HC ..RSZ* 
HC .SIZ= 
HM. CYL= 
HOE d 
+4. BRL 
H. ORV 
H.UBA 
H.VEC 
IBE 
ICONT 
I0vu 
IER 
IFLAGS 
INITBL 
INITXX 

INIT1 
INIT2 
INITS 
INIT4 
ENIT6 
INTRCV 
INTSRV 
INTSTO 
INTST1I 
IPADRS 
IREST = 
ISR s 
ISTRT = 
ISTRTH= 
IXE s 
Isau = 
I¢AUTO= 
I$CLN = 
IsOu = 
ISHRD « 
ISINIT= 

Ismod «= 
IsMsG «= 
IsPROT= 

I8PTAB= 
ISPWR = 
ISRPT = 

I$S€G = 
I18SETU= 
Iesrt 
ISSRV 
I¢sus 
IsTST 
J$ UMP 
Kw. BRL 
KW.CSR 
KWLEL 
WW HZ 
KW. OuT= 

MACRO VO5.01b Sunday 07 

000020 
000004 
000060 
000004 
000314 
020000 
100000 
000004 
000006 
000000 
000002 
010000 
000002 
000040 
020000 
002202 
002312 
022574 
021772 
022154 
022212 
022246 
022560 
002214 
017564 
002736 
003042 
092246 
Gy0004 
000100 
000010 
000020 
00400U 
000041 
000041 
000041 
000041 
000041 
000041 

a
n
 

H
O
A
 

iz
 

O
O
o
o
a
d
 

KW. WEC 
KW1iil 
LOOM 
LONE XT 
LF 
‘OAD 
LOADS 
t.OAD0M 
LOADER 
LOADE1 
LOADTX 
LOADX 
LOADX1 
LOE 
LOG 
LOT 
LPNT 
LPNTB 
LPNTF 
LPNTS 
LPNTX 
LTiLdi 
LTiL2 
LTi2l 
LSAacPe 
LSAPT 
LSAU 
LSAuT 
LsAUuTO 
uscce 
LSCLEA 
sco 
LSDEPO 
LsDESC 
L&DESP 
L SDE VP 
LsOISsP 
LSDLY 
LSDTP 
LSOTYP 
Let 
LsOuT 
LSOVTyY 
LseF 
LSENVI 
LSERRT 
LSE TP 

LSEXP) 
LSEXxP4 
LSEXPS 
LSHARD 
LSHIME 
L sHPCcP 
L $HPTP 
L Std 
LsIce 
LSINIT 

Oct 84 

002262 
017572 
013126 
013160 
000012 
017056 
016744 
016524 
017052 
017042 
016740 
017164 
017154 
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040000 G 
000001 
000010 G 
012430 
012402 
012372 
012422 
C12412 
016634 
016662 
016646 
002110 
002036 
022716 
002070 

022710 
002072 
002342 
902052 

O
O
O
O
H
A
H
A
A
A
H
A
A
N
A
A
G
H
H
A
H
A
H
A
H
A
H
A
N
A
H
A
G
A
A
O
H
A
G
H
O
O
O
C
 

| | 

L $LADP 
LSLAST 
tL $LOAD 
LSLUN 
LSMREV 
L SNAME 
L6PRIO 
L $PROT 
L6PRT 
LSREPP 
LSREV 
LORPT 
L¢SOFT 
L$SPC 
LssPpce 
LéSPTP 
LSSTA 
L$Sid 
LSTEST 
LSTIm 
LSUNIT 
£10000 
110001 
L10002 
£10003 
110004 
10005 
L 10006 
L10007 
110010 
L10011 
L10012 
L100135 
£10014 
110015 
110016 
L10017 
L10020 
L10021 
L10022 
L10023 
L10024 
L10025 
L10026 
10027 
10030 
L10031 
110032 
110033 
L10034 
L10035 
L10036 
L10037 
L10041 
110042 
10043 
L10044 

002026 G 
000044RG 
002100 
002074 
002050 
002000 
002042 
021472 
002112 
002062 
002010 
021334 
025012 
002056 
002020 
002024 
002030 
002146 
002114 
002014 
002012 
002144 
002150 
011016 
011034 
011052 
011064 
011076 
011114 
011132 
011202 
011230 
011310 
011324 
011342 
011362 
011400 
011412 
011476 
011442 
011454 
011472 
011500 
011516 
011530 
011542 
011564 
012116 
017552 
017562 
017570 
017612 
021470 
022672 
022674 
022706 
022714 

A
D
A
A
D
A
A
M
A
A
G
H
G
A
A
O
A
H
A
A
A
H
A
H
O
O
 

003 
Oee722 
024522 
023102 
023146 
023264 
023300 
023730 
023752 
024032 
024200 
024620 
024656 
024726 
025020 
000050R 
Q00060R 
040000 
900010 
010000 
100000 

EG Ge0%9 

003 
003 
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Symbol table 

op.cCD* 900021 
OP .CMP= 000040 
OP .OUP= 000101 
OP .ELP= 000005 
OP .END= 000200 
OP .ERS= 000022 
OP .ESP+ 000002 
OP .FLUs 000025 

OSTRE 012544 
OSTRNG 012476 
OsSAPTS= 000000 
OsAU = 000000 
OSBGNR= 000001 

OSGNSW= 000001 
OSPOIN= 000001 
OsSSETU= 000001 
PB 012276 
PF 012252 
PNT = 001000 
PNTERR 016360 
PNTNUM 015552 
PNTNUS 015560 
PNTPKL 011616 
PRTIPKT 011566 
PRI = 002000 
PRINTC 012216 
PRIOO = 000000 
PRIO1 + 000040 
PRIO2 = 000100 
PRIO3 = 000140 
PRIO4 = 000200 
PRIOS = 000240 
PRIO6 = 000300 
PRIO7 = 000340 
PS 012346 
PTYPE 002306 
PY 012322 
P.BCNT= 000014 

O
O
Q
O
A
A
H
H
G
 

© 

P.BUFF = 
P.CHVR= 
P.CMST= 
P.CNTF = 
P.CNTI= 
P.CPSP= 
P.CRF = 
P.CSVR= 
P.CTMO= 
P.CYLS= 
P.OEXT= 
P .DFLG= 
P .OMDT - 
P .OPRG= 
P .DOTMO= 
P.ELGF= 
P.FBBK= 
P .FLGS= 
P .GRPS= 
P .HSTI= 
P .HTMO= 
P.LBN = 
P.MEDI= 
P .MLUN= 
P.MOD = 

x g a o ry 
a
 

V
U
V
V
V
V
V
V
V
I
V
D
 

gRa
ne 

4
~
a
n
o
w
W
w
o
n
 

e
e
r
n
e
e
k
r
k
 

ag 
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000020 
000023 
000020 

RNTIM2 
RPTMSG 
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002474 
021434 
021414 
013410 
013732 
013474 
013426 
013446 
013374 
013340 
013342 
013514 
013630 
013676 
013704 
013506 
013516 
013566 

L | 

SA.VCE= 
SA.VEC= 
SA. WRP = 
SE TOO 
SETOL 
SE TO2 
SETTO 
SFPTBL 
SM.IW «= 
SM.LOG= 
SM. MAN® 
SM.SSF = 
SNOCMD 
SNO.S1 
SND.S2 
SNO.S3 
$6.B6IT= 
SSTEP4 
STIME 
ST. AB0* 
ST.AQL® 
ST.AVL* 
ST.CMD- 
ST.CMP= 
ST.CNT= 
ST.OAT= 
ST .OIA* 
ST.ORV= 
ST.HST= 
SY .MFE= 
ST. MSK= 
ST.OFL* 
ST. SUB= 
ST.SUC= 
ST.WPR= 
SVCGBL = 
SVCINS= 
SvVCSUB= 
SVCTAG= 
SVCTST= 
SSLSYM- 
S.MAN 
TEMP 

000177 
000177 
040000 
017626 
017634 
017642 
017614 
002146 
040000 
001000 
000200 
000400 
017270 
002314 
002320 
002324 
000000 
002326 
002272 
000002 
000400 
000004 
000001 
000007 
000012 
000010 
000C37 

010000 
025020 
002216 
aeecee 
oesese 
eesene 
300002 
013040 
013000 
002204 
022640 
002176 
002310 
000002 
000130 
000047 
000000 

H
A
A
N
 

GX 
Gx 
Gx 

TSFLAG: 
TSFREE= 
TSGMAN= 
TSHILI« 
TSLAST= 
TSLOLI= 
TSLSYMs 
TSLINOs 
TONEST= 
TSNSO + 
TSNS1 = 
TSPCNT= 
TSPTAB= 
TSPTHV= 
TSPTNU= 
TSSAVL= 
TSSEGL« 
TSSIZE= 
T$SUBN= 
TSTAGL= 
TS TAGN= 
TSTEMP= 
TSTEST= 
TSTSTMs 
TSTSTS= 
TSSAU = 
T$$AUT= 
TSSCLE= 
T$$DAT= 
TssOu = 
T$S$HAR= 
TS$HW = 
TSSINI= 
T$$MSG= 
TSsPC = 
T$$PRO= 
TS$PTA= 

400040 
000060R 
000000 
000377 
000061 
000000 
010000 
000003 
177777 
000005 
000002 
000000 
010064 
000001 
000001 
177777 
177777 
000006 
000000 
177777 
010066 
000005 
000003 
177777? 
000001 
010045 
010042 
010043 
010065 

SEG Gest 
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Symbo,. table 

T18EX 024516 
TIBEX1 024510 
TIBEX2 024506 
TLBMSZ= 036415 
TL8NXT 024274 
T1BPAT 002336 
TIBRNX 024334 
T2 024524 G 
T2CMS1 003156 
T2CMS5 003555 
T20R 002304 
T2GND1 016252 
T2GND2 016254 
TO2GND3 016314 
T2GNE 016350 
T2GNUM 016232 
TOGNX 016344 
TOPNT 016160 

. ABS. 025072 
000000 

OM 000000 
END 000060 
Errors detected: 

T2PNTB 016150 
T2PNTD 016222 
T2PNTO 016200 
T2PNTW 016120 
T2WARN 003057 
T2WRO 0023502 
TOWRR 002300 
13 024622 G 
T40PT?7 002432 
vAM = =_: 000200 G 
UCNT 002212 
UF .CMR= 000001 
UF .CMW= 000002 
UF .INAs 040000 
UF .RPL= 100000 
UF ..SCH= 004000 
UF .SCL* 002000 

000) = CRW, 1, GBL . ABS ,OVR) 
001 (RW,I,LCL,REL,.CON) 
Oo2 =«(RW,I,LCL,.ABS,CON) 
003 «= (RW, I.LCL REL .CON) 
te] 

eee Assembler statistics 

Work file reads: 
Work file writes: 
Size of work file: 
Size of core pool: 
Operating system: 

661 
$95 
28754 Words ( 113 Pages) 
14080 Words ( 55 Pages) 
RT-11 (Under RTEM-11 

Elapsed time: 00:04:23.00 
ZUDHAO, ZUDHAO/C =SVC34R . MLB, ZUDHAO. MEM, CZUDHO . MAC 

UF .WBN- 
UF .WPH= 
UF LWPS» 
UF .S76* 
URNING 
RUN 
uTOT1 
UTOTIA 
UTOT2 
WAITMS 
WCHNG 
WCHNGD 
XFCE 
XFRU 
XFRUA 
xMSG1 
xMSG2 

000100 
020000 
001000 
000004 
002210 
002206 
014576 
014612 
014616 
017400 
021240 
002332 
010126 
010672 
010741 
010200 
010234 
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XPKT1 
XPKT2 
XSA 
X$ALWA= 
X$F ALS= 
X8OFFS= 
X$TRUE®= 
x1 
YLA 
X14 
X2 
X2A 
X22 
X23A 
X238 
x24 
X25 

010301 
010606 
010635 
000000 
000040 
000400 
000020 
004202 
004117 
004731 
004271 
004117 
005332 
005465 
005777 
006013 
006200 

X26 
X27 
x28 
x29 
x3 
x3A 
X31 
x32 
X35 
X36 
x36 
x39 
x4 
x6 
x8 
X8A 
$PATCH OOO0OOORC 

006331 
006530 
006652 
006727 
004340 
004117 
007066 
007210 
007321 
007401 
007526 
007732 
004426 
004571 
004656 
004117 

SEQ 0211 

003 
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Cross reference table (CREF vOS.01) 

$PATCH 156-1490 

ADR 
ALOCM 

ASS 

ASSEMB 
BAS 
BASL1 
BASL2 
BASL3 
BASLN 
BASNO 
BASN1 
BASN2 
BASN3 
BELL 
61TO 
BITOO 
BITO1 
BITO2 
BITO3 
BITO4 
BITOS 
BITO6 
BITO?7 
BIT08 
BITOS 
BIT1 
BIT10 
BIT11 
BIT1le 
BIT13 
BIT14 
BIT15 
BIT2 

88-80 
99 300 
96-11 
98 28 
98-430 
98-61 
98-760 
96-88 
98-105 
98-1326 
98-1488 
98 - 1590 
98-1720 

105-47 
109-260 
111-81 
133-25¢ 
137-132 

2-260 
97-19 
98-31 

107-27 
128-125 
138-31 
155-60 
64-153 
97-81¢ 
97-780 
97-790 
97-800 
97-830 
97-690 
97-7198 
97-720 
97-730 
88-11 
68-890 
88-8 
88-8 
88-8 
88-8 
88-8 
88-8 
88-6 
88-8 
88-8 
88-8 
88-80 
88-86 
88-86 
68-806 
88-86 
88 -80 
88 -80 
88-86 

99-S2 
98-11 
98-280 
98-4306 
98-610 
98-760 
98-88 
98-1050 
98-1320 
98-1480 
98-1590 
98-1720 

105-47 
109-260 
111-81 
133-256 
137-1320 
84-201 
97-20 
98-41 

108-52 

137-237 137-302 
98-110 98-16 98-16 
98-33 98-330 96-330 
98-480 98-51 96-510 
98-610 98-65 98-65 
98-80 98-80 98-800 
98-88@ 968-92 98-920 
98-1090 98-118 98-1180 
98-1320 98-141 96-1416 
986-155@ 98-159 98-159 
96-159@ 98-159@ 98-1590 
98-1720 98-1728 98-1720 

105-47 105-470 105-476 
109-26@ 111-68 111-68 
111-81 111-61 = 111-81 
133-29 133-290 133-290 
148-17 148-17 146-176 
85-10 65-11 66-14 
97-43 97-51 97-70 
98-135 99-267 99-272 

106-86 116-37 116-119 
130-39 130-50 130-62 
153-20 154-15 154-20 

111-68 111-68 111-81 

96-22 

95-31 101 28 107-25 

98-160 
96-38 
98-57 
96-65 
98-800 
96 -96 
98-123 
98-148 
98-159 
98-172 
98-1726 
105-476 
111-68 
111-610 
133-34 
148-176 
86-19 
97-75 

100-186 
120-26 
133-38 
154-28 

111-81 

107-36 

98-164 
98-38 
98-57 
98 -65¢ 
986 -800 
96 -96 
98-1230 
98-148 
98-159 
98-172 
98-1720 
105-476 
111-68 
111-810 
133-34 
1468-17¢@ 
87-12 
97-69 

100-26 
120-95 
135-20 
154-36 

108-43 

98-20 
96-38 
98-57 
98-650 
96-84 
96-960 
98-127 
98-148 
98-159 
98-172 
99-156 

105-113 
111-68 
111-810 
133-340 
148-62 
89-66 
97-97 
100-33 
125-43 
135-96 
154-44 

114-30 

98-20 
98 - 380 
96-576 
98-656 
98-84 
98-960 
98-1270 
96-148 
98-159 
98-172 
99-1560 
105-1130 
111-680 
111-810 
133-340 
148-620 
95-36 
97-105 
102-153 
126-37 
137-183 
154-49 

119 25 

98-206 
96-380 
96-576 
98-72 
96-84 
98-101 
98-132 
96-148 
98-159 
98-172 
99-236 
109-26 
111-680 
111-81¢ 
135-13 

96-40 
97-137 
104-71 
126-31 
137-242 
155-14 

128 121 

98-200 
98-380 
986-57¢@ 
98-720 
96-640 
96-101 
986-132 
98-1460 
98-159 
98-172 
99-2360 
109-26 
111-680 
111-816 
135-13 

96-74 
97-142 
105-117 
128-54 
137-283 
155-29 

143-22 

SEO 0212 

98-24 98-240 
98-43 98-42 
96-61 96-61 
98-76 98-76 
96-646 98-8406 
96-1018 986-1016 
96-132 98-132 
96-1486 986-1486 
98-1598 98-1596 
98-172 98-172 

105-38 105-380 
109-26 109-26 
111-666 111-68 
153-25 133-25 
135-130 135-136 

96-99 96 -108 
97-155 98-9 

106-5 106-13 
128-70 128-84 
137-304 138-2 
155-34 155 57 
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Cross reference table (CREF voS.01) 

BITS 
BIT4 
BITS 
BIT6 
BIT? 
BITS 
BIT9 
BLOCO 
BLOC} 
BLOCMO 
BOE 
BRLEV 
CsAU 

~ CsAUTO 
CsBRK 
CSBSEG 
C$BSUB 
CsCEFG 
CsCLCK 
CsCLeA 
CsCLos 
CsCLPl 
CsCvEC 
CsO0CLN 
Cs000U 
CsORPT 
C$0u 
CsEOIT 
CSEROF 

CSERHR 
CSERRO 
CSERSF 
CSERSO 
CSESCA 
CSESEG 
CSESUB 
CSETST 
CSEXIT 
CSGETB 
CSGETW 
C SGMAN 
C$GPHR 
C&8GPLO 
C$GPRI 
CSINIT 
CsINp 
CSMANI 
CSMEM 
CsMSG 

CSOPEN 
CSPNTB 
CSPNTF 
CSPNTS 
CSPNTY 

88-80 
88-8¢ 
88-80 
88-80 
88 80 
88 - 80 
68-8¢ 

122-26 
122-306 
102-116 
88-86 
96-1016 
84-153¢ 
84-1530 

-153¢ 
-1530 
-153¢ 
-153¢ 
-153¢ 
-153¢0 
-1530 
-153¢ 
-153¢ 
-153¢ 
-153¢0 

84-1530 
84-1530 
84-1536 
84-1530 

129-93 
84-1530 
84-1530 
84-1530 
84-1530 

-153¢6 
-1530 
-1530 
-153¢ 
-153¢ 
-1536 
-1530 
-1536 
-153¢ 

4-1530 
4-1530 
-1530 
-153¢ 
-1530 
-153¢ 
-153¢ 

98 -89 
84-1530 
84-1536 
84-1530 
84-1530 
84-1530 

S
E
S
P
E
P
S
A
P
T
T
 

SP
ES
RS
LE
ST
A 

o
o
 

S
S
S
E
E
 

94-24 
94 21 
95-24 
94-19 
95-31 
95-22 
95-21 

122-280 
122-32 
102-134 

148-166 
142-14 
139-12 
102-47 

144-6 

137-127 
140-16 

144-16 
129-33 
99-11 

102-59 
141-12 
84-201 

102-26 
130-40 

119-41 
99-9 

144-19 
151-128 
137-353 

105-66 
137-93 

138-42 

105 - 36 
137-146 
98-12 
96 -93 

99-80 
99-78 
99-84 
99-62 

95-26 
95-25 

95-23 
111-56 

120-66 

148-740 

125-27 

145-8 

137-129 

144-12 
137-105 

119-26 

162-44 
130-51 

128-128 

145-17 
152-23 
140-14 

137-164 

98-17 
98-97 

96-24 
96 25 

121-18 

148-75 

129-17 

146-7 

148-80 
138-11 

102-94 
134-22 

128-134 

146-34 
153-17 
143-26 

98-21 
98 102 

122-170 

130 30 

147-8 

146-85 
138-21 

102-112 
144-15 

137-103 

147-12 

98-25 
98 - 106 

134-14 

148-7 

138-30 

112-25 
146-29 

138-9 

148-86 

98-29 
96-111 

148-36 

149-9 

138-39 

120-91 
148-67 

138-19 

149-15 

96-34 
96-115 

150-7 

121-35 
148-77 

138-28 

150-18 

98-39 
98-120 

151-7 

125-35 
151 94 

138-37 

151-32 

98-53 
98 124 

125 44 

98-S8 
98 -128 

128-76 

98-73 
98 133 

128-96 

98-77 
98 186 

SEQ 0213 

128-122 129-36 

98 81 98-85 
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Cross reference table (CREF vo5.01) 

CsQI0 
C$ROBU 
CsREFG 
CSRESE 
CsREvI 
CSRFLA 
C$RPT 
CSSEFG 

84 1539 
84-1530 
84-1530 
84-1530 
84-1530 
84 1530 
84-1530 
84-1534 
84-1530 
84-1536 
84-153¢ 
94-370 

137-46 
84-1530 
84-201 

108-40 
135-107 

137-351 
120-20 

107-19 

101-24s 
120-84s 
98-156 

120-19 
102-92 
101-32 
102-42 
102-39 
98-173 

101-25 
120-16 
111-9¢ 
111-240 
111-566 
111-686 
111-816 
111-930 
111-1056 
111-1176 
111-130¢ 

128-43 
124-25 
102-136 
128-300 
129-160 
98 -56« 

129-51 
137-254 
99-297 
99-164 
99-1886 
99-298 
99-299 
99-301 

137-52. -:137-S8 

148-20 148-48 
129-30 132-14 

112-16 =137-77 

102-13 102-16 
121-28 123-19 
99-54% 102-12 

151-13 
123-14e 123-15 
102-63 137-84 
102-145 125-15 
125-30 130-35 
129-28 137-190 
101-26 102-15 
137-198 137-202 
111-57 

131-106 

124-176 
147-10 149-11 

98-57 129-44¢ 
130-210 145-11 

111-39 

137-65 

148-61 
137-140 

137-267 

102-18 
125-18 
122-16 

137-99 
125-33 
134-17 
146-9 
119-17 
148-10 

151-17 

129-556 
145 15 

148-70 
144-8 

102-706 
125-36 
123-13 

148-19 

102-79 
137-256 

137-220 137-236 
130-25 120-36 
148-40 
148-9 148-18 
1286-121¢ 137-75¢ 
148-78 148-83 

129-56 130-22¢ 
146-12 148-27 

151-14 

102-99 

137-256 
134-10 

137-110¢ 
151-10 

130-28 

102-130 102-131 102-137 102-1402 106-Sie 

143-23 
134-20 

143-19 

145-106 

SEG 0214 

152-19 
1486-32 148-45 

143-20 

145-140 146-ll* 148-26¢ 

109-19 



Cross reference table (CREF vos.01) 

CON. 
CON. 
CON. 
CON. 

N1 
te] 

Qx 

99-2196 
99-2108 
99-1690 
99-171 
99 -2296 
99-231 

99-221 
99-300 
99-173 
99-1740 
99-302 
99-2360 

99-296 

Li 
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SEQ 0215 

CON.S 99-2440 99-303 

CON.S1 99-2450 99-247 
cR 88-9 98-175 99-71 99-219 105-62 111-32 111-40 111-70 111-83 135-15 

CRUF 97-360 99-73 
CT.AVL 94-188 101-28 137-75 137-110 143-22 

CT.BRL 94 16@ 148-13 
CT.CMD 94-26@ 102-18 120-83 121-28 123-19 

CT.MSG 94-248 102-16 102-70 102-130 108-51 109-19 125-18 125-38 126-35 

CT.REQ 94-210 102-79 102-99 102-131 102-137 102-140 120-83 

CT.RN 94-278 102-13 102-70 120-84 

CT.UNT 94-146 
CT.VEC 94-158 120-17 137-203 148-12 148-79 148-84 151-11 

CT.VER 94-19¢ 
CTABER 137-200 138-806 
CTABS 96-150 137-74 137-96 137-168 137-169e 157-186 143-17 152-10 153-9 

CTRLRS 96-160 137-170 137-260¢ 153-10 

0.BE 95-246 
D.CYL 95-224 
0.0C 95-286 95-30 
D.OCA 95-296 
O.0CY 95-17¢ 
D.ORV 95-34¢ 
D.ECC 95-18@ 95-30 
O.IW 95 16@ 95-31 
D.RET 95-219 95-30 
0.RO 95-196 
D.SEQ 95-23¢ 
O.SIZE 95-78@ 137-158 137-296 
O.TR 95-256 
D_UNIT 95-350 105-47 107-23 109-24 109-26 112-31 119-23 137-81s 1357-1lle 

D.wc 95-26¢ 95-30 
O.WCA 95-276 
D.WO 95-206 
D.ZERO 95-316 
ODEF 95-306 
DEBUG 2-270 87-17 99-304 102-32 120-71 125-22 143-13 152-6 153-5 155-19 155-50 155-68 

OFPTBL 86-126 
DIAG 90-160 122-27 
DIAGMC 84-153 84-153 
OIV10 116-200 
DIVIDE 114-40 114-53 115-170 133-20 133-22 133-24 

DMFRST 95-870 
OMMAIN 95-86@ 120-34 120-36 120-60 
OMOVRL 95-850 
OMPROG 96-180 98-179 98-180 100-24+ 109-31 109-32 111-12 111-13 120-33 120-35 120-64 120-67 120-69 120-70 

OMPTR 96-105 120-50« 120-54 
DMRQO 102-151 104-296 
OMRG2 102-154 105-320 
OMRG20 105 37 §=105-404 

OMRG22 105-42 105-520 
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Cross ~eference table (CREF vos.01) 

SEQ 0216 

MRQ23 105-72 105-648 

DHRGZE 105-79 105-88 105-91 105-93 105-108 105-1134 118-49 

OMRG2M 105-34 105-360 

OMRQ2N 105-98 105-100¢ 

DMRG2Q 105-53 105-660 105-114 

DMRG2R 105-86 105-950 

OMRQ2V 105-70 105-786 

DMRG2W 105-101 105-105 105-1076 

DMRG2X 105-35 105-39 105-80 105-1110 

OMRQ7 102-159 106-10¢ 

DMRQA 102-152 107-18¢ 

DMRQB 102-1635 102-164 108-260 

DMRQD 102-165 109-196 

DMRQE 102-166 110-14@ 
DMTRLN 95-8406 
DSPSIZ 102-110 102-1834 

OT.AVL 95-15@ 107-25 137-81 137-111 

OT.UNT 95-13¢ 
DTABS 96-146 137-154* 137-155« 137-266 137-296 137-2976 

OU.OFL 93-1016 
DU.FTL 93-1040 
DU.INF 93-102¢ 
DU.QUE 93-1006 
DU.SPC 93-105¢@ 102-106 
DU.TER 93-1030 
OUP 90-178 122-22 
ESEND 684-1530 
ESLOAD 84-153¢ 64-201 
EF .BBR 91-806 
EF .6B8U 91-814 
EF.CON 88-86 137-58 
EF .L0G 91-826 
EF .NEW 88-86 
EF.PWR 68-89 137-65 
EF.RES 88-8@ 137-S2 
EF .SEX 91-836 
EF.STA 88-80 137-46 
ERR.5Z 99-230 99-2646 
ERR.TB 99-233 99-2546 99-264 
ERR.TN 96-1650 119-40 
ERROOL 98-108 138-9 
ERROO2 98-159 138-19 
ERROO3S 98-190 138-28 
ERROOS 98-230 99-9 
ERROO6 98-270 137-103 
ERROOS 98-320 138-37 
ERROLS 98-370 128-122 128-128 126-154 
ERRO21 98-426 130-51 
ERRO2Z2 98-55@ 130-40 
ERROZS 98-608 128-96 
ERRO2]4 98-759 128-76 
ERRO2S 98-79@ 129-93 
ERRO26 98-83 146-29 
ERROZ7T 98-870 134-22 
ERROZ8 98-910 148-67 
ERRO29 98-950 148-77 
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Cross reference table (CREF v05.01) 

ERROSO 
ERRO31 
ERRO32 
ERROS3 
ERRO3S 
ERRO36 
ERRO38 
ERROSO 
ERR21A 
ERROIE 
ERR23A 
ERR258 
ERRBLK 
ERRC 
ERRO 
ERRLIM 
ERRME1 
ERRMSG 
ERRMSX 
ERRNBR 
ERRTYP 
ERRVEC 
EVL 
F SAU 
F ¢AUTO 
F $BGN 

FSCLEA 
F $0U 
F SEND 

F SHARD 
F SH 
FSINIT 
F $ UMP 
F $400 
F$MSG 

F $PROT 
F SPUR 
FSRPT 
FSSEG 
+ $SOFT 
F$SRV 

98-1000 
98-1040 
98-1080 
98-113¢ 
98 1170 
98-1220 
98-1260 
98-1310 
98-47 
98-49 
98-636 
98-64 
96-80 
99-151 
99-160 
97-420 
97-406 
96 -8¢ 

108-49 
96-88 
96 -8¢ 
88-12 
68-86 
84-1536 
84-1536 
84-153 
98-87 

126-42 
144-6 
149-9 
154-11 
84-1536 
84-1550 
84-153 
84-153 
98-81 
126-13 
142-14 
146-7 
149-15 
152-23 
84-1530 
84-1534 
84-1536 
84-1536 
84-1530 
84-1536 
98-39 
98-89 
98-120 
84-1536 
84-1530 
84-1530 
84-1530 
84-1536 
84-1530 

162-26 
102-44 
102-112 
102-94 
112-25 
125-35 
129-36 
151-94 
98-500 
98-S20 
98-70 
98-686 

99-158 
99-2966 

99-156 

108-57 

119-31 
129-30 

142-9 
139-10 
98-10 
98-91 

126-50 
144-19 
149-9 
155-12 
140-6 
141-8 
84-153 
64-153 
98-85 

126-35 
143-10 
146-34 
150-7 
152-23 
154-11 
86-12 

137-44 
135-93 

98-10 
98-42 
96-91 
98-122 

136-9 

135-10 

155-12 
126-11 

125-44 

120-91 = 121-35 

144-15 

99-2600 

99-236 

108-836 

135-93 137-353 

98-12 98-15 
98-53 98-55 
98-93 98-95 
98-124 98-126 

135-107 

155-55 
126-13 126-32 

144-8 

98-23 
98-104 

137-44 
145-17 
150-7 
157-14 

64-153 
98-17 
98-97 

135-93 
143-26 
147-8 
150-18 
153-3 

140-14 

98-17 
98-58 
98-97 
96-128 

126-35 

144-12 

98-27 
98-108 
137-353 
146-7 
150-18 
157-24 

64-153 
986-21 
98-102 

135-107 
144-6 
147-12 
151-7 
153-17 

141-10 

98-19 
96-60 
98-100 
96-131 

126-42 

98-32 
98-113 

139-10 
146-7 
151-7 
157-25 

84-153 
98-25 
98-106 
137-353 
144-6 
147-12 
151-7 
153-17 

141-10 

98-21 
98-73 
98-102 
98-135 

126-44 

98-37 
98-117 

140-8 
146-34 
151-7 

64-153 
98-29 
96-111 

138-42 
144-19 
148-7 
151-32 
154-41 

142-12 

98-23 
98-75 
98-104 
98-165 

126-50 

98-42 
98-122 

140-14 
147-8 
151-32 

84-153 
98-34 
98-115 
139-12 
144-19 
148-7 
151-32 
155-55 

142-12 

98-25 
98-77 
98-106 
98-186 

126-54 

98-55 
98-126 

141-8 
147-8 
151-128 

84-153 
98-39 
98-120 

140-14 
145-8 
148-86 
151-128 
157-13 

143-26 

98-27 
98-79 
98-108 

98-60 
98-131 

142-9 
147-12 
152-3 

84-153 
98-53 
96-124 
140-16 
145-8 
148-86 
151-128 
157-14 

98-75 
98-165 
143-10 
148-7 
152-23 

98-32 
98-83 
98-113 

SEO 0217 

98-79 98-83 
126-11 126-32 
143-26 144-6 
148-7 148-86 
153-3 153-17 

84-153 84-153 
98-73 98-77 
98-133 96-186 

141-12 142-12 
145-17 146-7 
149-9 149-15 
152-3 152-3 
157-25 

98-34 98-37 
98-85 98-87 
98-115 98-117 
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Cross reference table (CREF vo5.01) 

F$SUB 

F$SW 
FSTEST 
FFREE 

FMEM 
FMEMS 
FMERR 
FRMTT 
FSIZE 

GSCNTO 
G$DELM 
GsDISP 
GsExce 
GSHILI 
GSLOLI 
G$NO 
GSOFFS 
GSOFSI 
GS$PRMA 
GS$PRMD 
GS$PRML 
GSRADA 
G$RADB 
G$RADO 
GS$RAOL 
G$RADO 
G$XFER 
GS$YES 
GETCDN 
GETCNT 
GE TCNX 
GETCXX 
GIDRVT 
H.BRL 
H.ORV 
H.UBA 
H.VEC 
HC .6F1 
HC .BF2 
HC .BSZ 
HC .CCT 
ri .CEV 
HC .CMO 
HC .CPK 

HC .ESZ 
HC. INT 
AC .ISZ 
HC .MCT 
HC .MEV 
HC .MPK 
HC .MSG 
HC .PSZ 

84-1530 
150-18 
84-1530 
84-1530 

144-6 
151-7 
87-11 

143-10 
98-61 

137-168 
100-21 
100-22 
99-32 
99-70 
99-31 

105-66 
105-66 
105-66 
154-27 
105-66 
155-32 
105-66 

154-32 
155-32 
154-27 

154-27 
113-19 
99-218 

113-28 
113-320 
109-22 
137-243 
137-271 
154-146 
137-204 
90-69 
90-71 
90-69 

123-176 
122-20 
90-60 
90-68 

124-208 
90-63 
90 -56 
90-56 

123-166 
90-63 
90-66 
90-57 
90-68 

144-19 145-8 

151-32 
87-21 

151-128 152-3 
99-30 99-344 

137-344 150-8 
137-344e 
137-3456 
128-S2 

100-22 

154-27 
154-27 
154-30 
154-32 

154-35 

154-30 

154-30 
113-290 
99-229 

112-14¢ 
154-176 
137-261 
154-27 
137-246 
102-117 
98-157 
90-71 

90-62 
98-143 

128-46 

90-65 
98-145 
90-59 

122-21 

104-31 

154-30 
154-30 

154-35 

154-32 

99-244 

119-21 
154-32 
154-19 
154-27 
154-160 
151-21 
102-104 
102-120 

99-594 
99-58 

99-56 
99-578 
122-29 

145-17 

152 23 
100-21 
150-13 

104-44 

154-32 
154-32 

154-35 

113-140 

137-106 
154-32 
154-35 
154-27 
154-30 

102-108¢ 
120-39 

120-67 

99-58 
129-22 

146-7 

153-3 
104-30 
150-156 

128-50 

154-35 
154-35 

155-52 

114-16 

154-32 
154-35 

154-30 

102-109 
120-44 

120-684 

102-82 

146-34 

153-17 
104-42 
151-8 

137-1476 137-345 

155-32 
155-32 

154-35 

154-30 

102-135 
124-20 

120-69¢ 

102-87 

147-8 

104-46 
151-31¢ 

124-22 

120-70« 

102-92 

147-12 

120-43 
152-13 

150-6 

151-55 

121-19 

120-81 

148-7 

128-58 
152-166 

150-13 

151-60 

121-206 

121-26 

148-86 

128-68 

150-156 

151-77 

121-214 

149-9 

129-21 

151-8 

121-226 

SEQ 0218 

149-15 150-7 

137-146« 137-147 

151-31 

122 33% 

152-13 

123 15 
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Cross reference table (CREF voS.01) 

SEQ 0219 

HC.RSZ 90-490 90-59 90-62 

HC.SIZ 90-710 99-51 
HCOMM 99-518 120-25 151-19 

HM.CYL 154-240 
HOE 88 -8¢ 
T$AU 84 1530 142-90 142-140 

I$AUTO 84-1530 139-10@ 139-12¢ 

ISCLN 84-1530 140-8@ 140-14 140-160 

Is0U 84-1530 141-80 141-12¢ 

I$SHRD 154-110 154-4190 
ISINIT 84-1530 137-44@ 137-353 138-420 

IsMOO) 8=—-:- 84-1530 
I$SMSG  84-153@ 98-106 98-12@ 98-150 98-17@ 98-190 98-210 98-230 98-250 98-270 98-298 98-320 98-340 98-376 

96.300 98.420 98-530 98-550 98-586 98-600 98-730 98-750 98-770 98-790 98-819 98-836 98-859 98-876 
98.890 98.910 98-930 98-950 98-970 98-100@ 98-1020 98-1040 98-1060 98-1080 98-1110 98-1136 96-1156 98-1176 

98-1200 98-1220 98-1240 98-1260 98-1280 98-131@ 98-1330 98-1650 98-1866 
ISPROT 84-1530 136-90 
ISPTAB 84-153@ 157-14 157-140 157-24 157-240 
I$PwR 84-1530 
ISRPT 84-153 135-100 135-1070 
I$SEG 84-1530 143-10 144-6 145-8 146-7 147-8 148-7 149-9 = 150-7, 151-7. 152-3 153-3 
I$SSETU 84-153@ 157-13 157-13@ 157-14 157-25 157-250 
ISSFT 155-120 155-55¢ 
ISSRV 84-153 126-11@ 126-13 126-320 126-35@ 126-42@ 126-440 126-50@ 126-540 
I§8UB 84.1530 143-10 144-6 144-60 144-19 144-19@ 144-198 145-8  145-8@ 145-17. 145-178 145-170 146-7) 146-70 

146.34 146.340 146-340 147-8 147-80 147-12 147-126 147-12@ 148-7 148-70 148-86 148-860 148-866 149-9 

149-96 149-15 149-15@ 149-15@ 150-7 150-70 150-18 150-160 150-186 151-7 151-78 151-32 151-32 151-32 

152- 153- 
1s1st 184.1536 143.10 143-100 143-26 144-6 145-8 146-7 147-8 148-7 149-9 150-7, S1-7 151-128 151-1268 

ee 151-1288 152-3. 152-38 152-23 152-230 152-23@ 153-3 153-3@ 153-17 153-17 153-178 
-8¢ 

ICONT 96-22@ 137-62 
IDU 68-86 108-41 
TER 88-8¢ 
IFLAGS 96-20¢ 137-49 137-55¢ 137-61* 137-62¢ 
INIT1 137-50 137-56 137-1250 
INIT2 137-1540 
INIT3 137-1680 
INITS 137-1816 
INIT6 137-3440 

INITBL 96-89@ 129-45 
INITXX 137-118 137-3510 
INTRCV 96-310 126-43« 148-24* 148-34 148-47¢ 148-63 
INTSRV 126-426 148-19 
INTSTO 97-52@ 148-17 
INTST1 97-530 148-82 
IPADRS 96-35¢ 132-16 137-171 137-227 137-228 
IREST 96-230 137-55 
ISR 88-80 
ISTRT 96-240 137-49 
ISTRTH 96-250 137-61 
IXE 88-86 
J$JMP 84-1530 135-93 141-10 142-12 
KW.BRL 96-660 137-136 
KUCSR 96.650 102-37 102-51 125-28 126-53* 130-31 132-22 132-246 133-14 134-15 137-1314 137-135* 137-Lals 148-38 

KWEL 96.690 102-39 102-42 102-53 102-56 125-30 125-33 126-Sle 126-S2e 127 29 127-30 127-31 130-38 130-36 
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Cross reference table (CREF vos.01) 

SEQ 0220 

133-17 133-18 134-17 134-20 137-125* 137-126s 148-40 148-43 

KW.HZ 96-6860 127-16 133-19 137-158+ 

KW.OUT 88-13 126-53 132-24 157-141 

KW. VEC 96-670 137-137* 137-140 

KW11I 126-50@ 137-140 
L$ACP 84-2014 
L$APT 84-2014 
L$AU 142-90 
L$AUT 84-2014 
L$AUTO 84-201 139-106 
LsccP 84-2014 
LSCLEA 84-201 140-8¢@ 
Lsco 84-2019 
L$DEPO 84-2014 
L$DESC 84-201 97-19% 
LSOESP 84-2010 
LSDEVP 84-2019 
LSDISP 84-201 85-10¢ 
LSOLY 64-2010 
LSOTP 84-2010 
LSOTYP 64-2010 
LsOU «141-84 
LsOUT 984-2016 
LSOVTY 84-201 97-134 
LSeF 84-2010 
LSENVI 84-2014 
LSERRT 84-201 96-8 
LSETP 84-2018 
LSEXP1 84-2014 
LSEXP4 84-2014 
LSEXPS 84-2016 
LS$HARD 84-201 154-11 154-11¢ 
LSHIME 84-2010 104-55 
LSHPCP 64-2010 
LSHPTP 84-2016 
L SH 84-201 686-12 86-126 
LSICP 84-2014 
LSINIT 64-201 137-440 
LSLAOP 84-201¢ 
LSLAST 64-201 156-170 157-25 
L$LOAD 84-2018 
L$LUN 64-2010 101-25* 102-15 112-318 119-17 143-19¢ 
LSMREV 84-2010 
LSNAME 84-2010 
LSPRIO 84-2010 
LSPROT 84-201 136-94 
LSPRT 84-2010 
LSREPP 84-2010 
LSREV 84-2010 
LSRPT 84-201 135-100 
L$SOFT 84-201 155-12 155-120 
L$SPC 84-2016 
LSSPCP 64-2010 
LS$SPTP 84-2010 
L#STA 84-2010 
L$SwW 84-201 87-11 87-116 



CZUDHAO UDASOA/KDASO-@ BASIC SU MACRO VO5.01b Sundey 07 Oct-84 10:38 Page S 10 

Cross reference table (CREF v05.01) 

LSTEST 
LSTIe. 
LSUNIT 
tL 10000 
£10001 
L 10002 
L10003 
10004 
L10005 
10006 
t10007 
£10010 
t10011 
110012 
110013 
L10014 
£10015 
L10016 
110017 
L10020 
L10021 
L10022 
L10023 
10024 
10025 
L10026 
110027 
10030 
L10031 
10032 
L10033 
10034 
L10035 
L10036 
110037 
L10041 
L10042 
10043 
L 10084 
10045 
L 10046 
L10067 
110050 
L10051 
110052 
110053 
L10054 
L10055 
L10056 
L10057 
10060 
10061 
L 10062 
t 10063 
10065 
iL 0dm 

64 2010 
84 201¢ 
64-2010 
86-12 
87 11 
98 -12¢@ 
98-170 

139-12¢ 
140-14 
141-10 
142-12 
143-26 
144-190 
145-176 
146-346 
147-20 
146 -860 
149-15¢ 
150 -18¢ 
151 -32¢@ 
152-23¢ 
153-170 
154-1) 
155-12 
157-140 
157-14 
101 230 

137-243 137-156 137 299 
86-230 
87-216 

135-1070 
138-420 

140-166 
141-120 
142-140 
151-1260 

154-410 
155.55¢ 

157-246 
101 34 

Be 
SEG 9221 
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Cross reference table (CREF vo05.01) 

MO .RIP 
.-5CH 

101-27 
86-10 

120-Se2 
120-61 
101 29 
120 82 
120-26 
120-28 
121-25 
121-27 
68-80 
90-15¢ 
88-80 
99-94 
98-11 
98-76 
96-148 
99-930 
99-1026 
99-996 

120-41 
120-390 
120-46¢ 
91-550 
91-730 
91-576 
91-560 
91-670 
91-710 
91-696 
91-740 
91-700 
91-580 
91-590 
91-6006 
91-65¢e 
91-610 
91-660 
91-620 
91-720 
91-680 
91-63¢ 
91-640 

104 -35¢e 
97-660 

137-273 
90-140 

154-32 
154 35 
98 - 1590 
98-110 

154-27 
154-30 
97-410 
96-182 
99-153 

101-30 

121-17¢@ 
120-65¢ 
120-150 
120-91¢ 
120-53 
120-640 
12° -36e 
121-350 

99-97 
98-16 
98-80 
96-155 
99-156 

135-13 
109-26 
120-430 
120-59 
120-48 

101 320 

151-67 

120-80 

98 1550 

151 85 =: 151-109 

120-92¢ 

99. 104@ 133-25 
98-24 96-28 
96-88 98-92 

_ 

| 
hae € 

133-29 133-34 
96-33 96-38 
98 - 96 98-101 

98-172 99-96@ 111-68 111-81 
105-38 105-47 

148-82 

105-113 137-132 

) 

96-43 
98-15 

98-48 
98-109 

96-51 
96-118 

98-57 
98-123 

SEQ 9222 

96-65 96-72 
98-132 96-141 
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Cross reference table (CREF vos.01) 

Ww
 

iS
] 

NCONS 
NOCLOC 

PI
BV
ER
BS
ER
S 

mt
 

fe 
BB
 

ce
 s

o
f
 

ng
s 

g gp 8 Qo
 

w
 

nn
 

g
a
g
 

3A 
oR 

eas
 

w
u
»
 

S
I
V
S
V
V
S
V
S
S
V
V
S
B
S
 

a abc
ky 

99 -152¢ 
97-670 
2-39 

96-720 
126 110 
64-1530 
84-1530 
84-1536 
84-1536 
64-1530 
84-1530 
64 153¢ 
84-1530 
84-153¢ 
91-200 
91-210 
91-390 
91-22¢ 
91-23¢ 
91-240 
91-406 
91-460 
91-376 
91-25¢ 
91 -45¢ 
91-260 
91-278 
91-440 
91 -28¢ 
91 -35¢ 
91-360 
91-29¢ 
91-306 
91-420 
91-310 
91-460 
91-320 
91-386 
91-410 
91-470 
91-330 
91-349 
99-150 
96-185 
92-110 
92-120 
93-630 
93-200 
92-430 
93-640 
9¢e - 300 
92-74 
93-620 
93-610 
93-350 
93-700 

99-155 
137-132 

126-12¢ 
129-30 
84-201 
64-201 
84-1920 
84-1920 
84-201 
84-1920 
84-1926 
84-192 
84-1920 

129-29¢ 
132-14 

84-201 
84-201 

84-201 
84-201 
64-1920 
84-201 

102-81 

151-84 
122-23 

102-133 

102-115 

99-1626 
99-1496 
120-66 

102-92 

129-34 
144 8 

84-1920 
156-17 

151-46 

99-163 
121-206 

123-15 

132-120 144-7 144-13 

84-192@ 84-1920 84-1920 84-201 

151-108 

109-36 111-95 1112-107) 111-119 
124-20¢ 

111-14 
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Cross reference table (CREF v0S.01) 

SEO 0224 

P.OFLG 93-710 

P.OMDT 92-596 
P.DPRG 93-720 
P.DTMO 93-736 
P.ELGF 92-280 
P.FBBK 93 13¢ 
P.FLGS 93-100 
P.GRPS 93-340 
P.HSTI 92-270 93-280 93-470 

P.HTMO 92-440 
P.LBN 92-140 
P.MEDI 93-300 93-490 
P.MLUN 93-260 93-450 
P.M0D 8692-108 
P.0PCD 92-90 93-9@ 102-82 122-33¢ 

P.OTRF 92-200 93-190 
P.OVRL 92-606 120-69¢ 120-70 
P.RBN 92-360 
P.RBNS 93-370 
P.RCTC 93-380 
P.RCTS 93-360 
P.RGID 92-52¢ 121-22¢ 
P.RGOF 92-53@ l2l-2ls¢ 
P.SHST 93-320 93-516 
P.SHUN 92-290 93-3108 93-500 
P.STS 93-116 102-87 120-81 121-26 
P.TIME 92-460 
P.TRKS 93-330 
P.UADR 92-130 120-676 121-19¢ 124-19 
P.UNFL 92-260 93-270 93-460 
P.UNIT 92-80 93-84 
P.UNSZ 93-520 
P.UNTI 93-290 93-486 
P.USEF 92-450 
P.VRSN 92-420 93-590 
P.VSER 93-530 
PB 99-80e 99-96 
Pr 96-80 99-78@ 99-93 
PNT 88-86 
PNTERR 1086-56 119-1406 
PNING 99-195 99-203 99-211 114-150 
PNTNUS 111-31 114-170 
PNTPKL 96-1486 98-152 
PNTPKT 98-514 96-1416 
PRI $8-8¢ 
PRICO 83-86 137-351 148-19 148-20 148-70 

PRIC1 88-606 
PRIO2 88-60 
PRIO3 88-80 
PRIO4 68 -86 
PRIOS 88-80 
PRIO6 88-8¢ 
PRIO7 84-201 86-86 120-20 129-30 132-14 137-140 144-8 148-48 151-14 

PRINTC 986-175 99-680 99-172 99-182 99-219 99 245 105-54 10S-59 105-62 111-32 121-40 111-70 111-85 114-59 

114-67 117-8 117-22. 117-42 133-28 133-33 133-36 135-15 

eS 99-846 99-102 
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Cross reference table (CREF v05.01) 

PTYPE 
PX 
READOT 
RESET 
RESPCT 
RESPOM 
RG.FLG 
RG. OWN 
RNTIM 
RNTIM1 
RNTIM2 
RNTIME 
RNTIMX 
RPTMSG 
RPTXX 
RSP .CK 
RSP.S1 
RSP .S2 

S$LSYM 

S.MAN 
SA.8ST 
SA.CM1 
SA.CHO 
SA.CME 
SA.CNT 
SA.CTP 
SA.0I 
SA.ERC 
SA.ERR 
SA.GO 
SA. INE 
SA. INT 
SA.LFC 

96 - 800 
98-184 

100-24 
100-17 
102 -120 
102 10¢ 
90-80 
90-7¢ 
97-378 
97-386 
97-390 
98-174 

133-15 
135-13 
135-910 
129-70 
96-89 
96 91 
96-93 

102-27 
102-124 
102-83 
102-17 
102-80 
102-Se 
102-38 
102-14 
102-19 
102-132 
102-138 
102-100 
102-1046 
102-111 
102-93 
102-54 
102-25 
102-40 
101-160 
84-1530 
98-816 

105-66 
144-196 
155-32 
89-860 
89-310 
89-260 
89-560 
89-930 
89-590 
89-390 
89-176 
89-70 
89-646 
89-760 
89 2406 
89-850 

96-1640 
99-820 

* 0-270 
152-120 
102-65 
102-66 
123-16 
123-16 
133-25 
133-29 
133-34 
109-27 
133-360 
135-950 

129-79 
129-680 
129-750 
129-840 
102-45 
102-151¢ 
102-88 
102-780 
102-820 
102-55 
102-41 
102-516 
102-1006 
102-1400 
102-1416 
102-1306 

102-1158 
102-996 
102-586 
102-310 
102-446 
150-10 
86-2306 
98-850 

105 -66 
145-176 
155-586 

149-10 

128-116 

129-68 

98 -56 
128-103 

148-23 

99-75 
99-99 

137-145 

150-12 

123-17 

111-69 

129-908 

102-700 
102-183 
102-94¢@ 

102-57 
102-43 
102-72 

152-15 
87-216 
98-8906 

105-66 
146-340 

130-22 

99-936 
111-71 

140-11 

152-17 

111-82 

102-95 

102-630 
102-469 
102-147 

153-11 
98-120 
98-936 

105-660 
147-120 

99-966 
111-84 

143-28 

153-13 

133-140 

102-113 

98-1/0 
98-976 
126-136 
148-866 

99-99% 99-102¢ 111-7l¢ 111-846 

152-12 

135-14 

102-125 

98-210 98-250 96-290 96-34¢ 
98-102@ 96-106@ 96-1110 96-115¢ 
126-350 126-440 126-S4@ 135-1076 
149-150 150-18@ 151-32@ 151-126¢ 

SEQ 0225 

96-390 986-530 98-580 96-730 96-776 

98-1200 98-1240 98-1280 96-1330 96-1860 

138-42@ 139-12@ 140-16@ 141-120 142 14¢ 

152-230 153-170 154-419 155-550 



SA 

SA 

ST. 

- MCV 
SA.MP 

MS1 
. MSE 
.MSG 
.NV 
«NVE 
.PRG 

ABO 

89-920 
89-400 
89-308 
89-550 
89 250 
89-370 
89-770 
89-480 
89-369 
89-116 
89-100 
89-90 
89-8¢ 
89-416 
89-580 
89-280 
89-670 
89-750 
89-230 
89-270 

137-206 
127-160 
127-19 
127-296 
102-146 
67-116 

155-266 
155-250 
105-33 
108-48 
96 - 906 
96-920 
96-949 
102-142 
105-33 
96-970 
93-836 
93-940 
93-850 
93-820 
93-386 
93-910 
93-8906 
93 930 
93-920 
93-900 
93-860 
93-796 
93-840 
93-800 
93-810 
93-870 
96-700 

table (CREF v05.01) 

128-111 
129-69 
149-10 

129-69 
129-44 
129-78 
129-86 
129-56 
129-69 

129-19 
129-23 

146-14 
138-360 
127-23 
127-216 
127-32 
125-16 
105-33 

155-236 
155-24¢ 
129-20 
129-21 
129-23 
120-78 
108-48 
126 -83¢ 

102-87 

102-53 

129-68 
145-14 

145-13 

146-15 

127-146 
106-48 

155-32 

129-75 
129-226 

121-23 
155-180 
128-109 

120-81 

102-56 
84-1530 84-1620 84-201 
84-201 
84-201 

84-201 
84-201 

84-201 
84-201 

145-10 »=146-11 

146-14 146-15 

130-26 =. 134-11 

129-84 

123-13¢ 
155-32 155-32 

148-26 

148-23 

135-18 

155-32 
1286-125¢ 1286-1319 148-72 

121-26 

135-16 §=137-115 
64-201 84-201 
84-201 84-201 
84-201 84-201 

137-142 
64-201 
84-201 
64-201 

G2. 
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Cross reference 

149-10 

137-117 137-144 148-33 

64-201 
84-201 
84-201 

84-201 
84-201 
84-201 

64-201 
84-201 
84-201 

84-201 
84-201 
84 201 

84-201 
84 201 
84 -201 

84-201 
84-201 
84-201 

SEO 0226 

84-201 84-201 
84-201 84-201 
84-201 84 201 
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Cross reference table (CREF vos.01) 

SVCINS 

84-201 
84-201 
84-201 
84-201 
84 -201 
84 201 
87-11 
98-30 
98-27 
98 -60 
98-91 
98-106 
98-131 

126-50 
139-10 
155-12 
64-155¢ 
84-201 
84-201 
84-201 
84-201 
64-201 
84-201 

84-201 
84-201 
64-201 
84-201 
84-201 
64-201 
67-11 
98-10 
98-32 
98-60 
98-91 
98-115 
98-131 

126-50 
140-8 
155-12 
64-1590 
64-201 
84-201 
64-201 
64-201 
84-201 
84-201 
85-10 
97-19 
98-34 
98-85 
98-115 
99-9 
99-78 
99-80 
99-82 

102-26 
102-44 
102-112 
105-66 
106-40 
120-20 
120-91 
125-27 
125-44 
128-76 
128-122 
128-128 
129-30 
129-36 
129-93 
130-51 
132-14 
135-93 
137-52 
137-67 
137-103 
137-130 
137-146 
137-353 

64-201 
84-201 
64-201 
84-201 
84-201 
84-201 
67-11 
986-10 
98-32 
98-75 

137-146 
137-353 

84-20) 
64-201 
64-201 
84-201 
64-201 
64-201 
87-11 
98-15 
98-32 
98-75 
98-95 
98-113 
986-165 

135-10 
140-8 
156-17 
84-201 
64-201 
64-201 
64-201 
84-201 

64-201 
84-201 
64-201 
§4-201 
84-201 
85-10 
87-11 
98-15 
98-37 
98-75 
98-95 
96-117 
98-165 

135-10 
141-8 
156-17 
64-201 

64 201 
84-201 
64-201 
64-201 
84-201 
85-10 
96-8 
96-15 
98-37 
98-79 
98-95 
98-117 

126-11 
135-10 
141-8 
156-176 
84-201 
84-201 
864-201 
84-201 
84-201 
84-201 
64-201 
85-10 
98-12 
98-53 
98-93 
98-124 
99-9 
99-78 
99-82 
99-84 

102-26 
102-59 
102-112 
105-66 
112-25 
120-20 
120-91 
125-35 
126-13 
128-76 
128-122 
128-134 
129-30 
129-36 
130-40 
130-51 
134-14 
135-107 
137-58 
137-93 
137-127 
137-140 
137-184 
138-9 

He 

84-201 
84-201 
84-201 
84-201 
84-201 
85-10 
96-8 
98-19 
98-37 
98-79 

¢ 

se
re

 k
es
 

S3
93
se
 

RE
 

84-201 
64-201 
84-201 
84-201 
84-201 
86-12 
96-8 
98-19 
98-42 
98-79 

t 
' 

O
U
I
 

B
E
S
 

SE
SS
ES
EE
R 

RE
SS
E 

° ° 

64-201 
84-201 
84-201 
64-201 
84-201 
86-12 
97-13 
986-19 
98-42 
98-83 
98-100 
98-122 
126-32 
136-9 
142-9 

84-201 
64-201 
64-201 
64-201 
84-201 
64-201 
84-201 
87-11 
98-21 
98-73 
98-102 
98-133 
99-78 
99-80 
99-82 
99-84 
102-44 
102-94 
105-36 
105-66 
112-25 
120-20 
121-35 
125-35 
126-44 
126-96 
126-128 
126-134 
129-30 
129-93 
130-40 
132-14 
134-22 
137-46 
137-60 
137-103 
137-128 
137-140 
137-185 
138-9 

SEG 0227 

64-201 84-201 
64-201 84-201 
64-201 84-201 
64-201 64-201 
84-201 84-201 
86-12 87-11 
97-19 97-19 
98-27 98-27 
98-55 96-60 
96-87 98-87 
96-108 98-108 
98-126 98-131 
126-42 126-42 
139-10 139-10 
154-11 155-12 

64-201 684-201 
84-201 684-201 
84-201 684-201 
84-201 84-201 
84-201 684-201 
64-201 84-201 
@5-10 85-10 
97-13 97-12 
98-29 98-29 
98-81 98-81 
98-111 96 111 
99-9 99-9 
99-78 99-78 
99-80 99-80 
99-82 99-62 
99-84 99-84 

102-44 102-44 
102-94 102-94 
105-66 105-66 
105-66 105-66 
119-4) 119-41 
120-91 120-91 
121-35 = 121-35 
125-44 125-44 
128-76 128-76 
128-96 128-96 
128-1286 128-128 
129-30 129-30 
129-33 129-33 
129 93 129-93 
130-51 130-51 
132-14 132-14 
134-22 8134-22 
137-52. -137-52 
137-65 = 137-65 
137-103 137-103 
137-129 137-129 
137-140 137-140 
137-351 137-351 
138-11 138-11 
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Cross reference table (CREF vos.01) 

138-19 138-19 138-19 138-19 138-19 138-19 138-19 138-19 136-21 138-21 133-28 138-28 136-28 138-28 

138-28 138-28 138-28 138-28 138-30 138-30 138-37 136-37 136-37 138-37 138-37 136-37 138-37 138-37 

138-39 138-39 138-42 138-42 8139-12 139-12 140-14 140-14 140-14 140-14 140-16 140-16 141-10 141-10 

141-10 141-10 141-12 141-12 142-12 142-12 142-12 142-12 142-14 142-14 143-26 143-26 143-26 143-26 

144-6 144-6 144-8 144-8 144-8 144-8 144-8 144-8 144-8 144-8 144-8 144-8 144-8 144-8 

144 12 144-12 144-12 144-12 144-15 144-15 144-15 144-15 144-15 144-15 144-15 144-15 144-16 144-16 

144-1) 144-19 145-8 145-8 145-17 145-17 146-7 146-7 146-29 146-29 146-29 146-29 146-29 146-29 

146-29 146-29 146-34 146-34 147-8 147-8 147-12 147-12 148-7 148-7 148-19 148-19 148-19 148-19 

148-19 148-19 148-19 148-19 148-19 148-19 148-19 148-19 148-20 148-20 148-20 1468-20 146-36 148-36 

148-48 148-48 148-48 148-48 148-61 148-61 148-61 148-61 148-67 148-67 148-67 148-67 148-67 148-67 

148-67 148-67 148-70 148-70 148-70 148-70 148-77 148-77 148-77 148-77 148-77 148-77 148-77 148-77 

148-80 148-80 148-80 148-80 148-85 148-85 148-85 148-85 148-86 148-86 149-9 149-9 149-15 149-15 

150-7 150-7 150-18 150-18 151-7 151-7 151-14 151-14 151-14 151-14 151-14 151-14 151-14 151-14 

151-14 151-14 151-14 151-14 151-32 151-32 151-94 151-94 151-94 151-94 151-94 181-94 151-94 151-94 

151-128 151-128 152-23 152-23 153-17 1$3-17 194-11 154-11 154-27 154-27 154-27 184-27 184-27 184-27 

154-27 154-27 154-30 154-30 154-30 154-30 154-30 154-30 154-30 154-30 154-32 154-32 154-32 154-32 

154 -32 154-32 154-32 154-32 154-32 154-32 154-35 154-35 154-35 154-35 154-35 154-35 154-35 154-35 

154-35 154-35 154-41 154-41 155-12 155-12 155-32 155-32 155-32 155-32 155-32 155-32 155-55 155-55 

156-17 156-17 156-17 156-17 156-17 156-17 157-14 157-14 157-14 157-14 

SVCSUB 84-1530 84-161¢ 144-6 144-6 144-6 145-8 145-8 145-8 146-7 146-7 146-7 147-8 147-8 147-8 

148-7 148-7 148-7 149-9 149-9 149-9 150-7 150-7 150-7 151-7 151-7 151-7 

SVCTAG 84-153@ 84-1630 86-23 86-23 86-23 87-21 87-21 67-21 38-12 96-12 98-12 98-17 98-17 98-17 

98-21 98-21 986-21 98-25 98-25 986-25 98-29 9#-29 98-29 96-34 98-34 986-34 96-39 98-39 

98-39 98-53 98-53 98-53 986-58 98-56 96-58 98-73 98-73 98-73 96-77 98-77 98-77 96-861 

96-81 98-81 96-865 98-65 96-85 98-89 98-89 96-89 98-93 98-93 98-93 98-97 98-97 98-97 

98-102 98-102 98-102 96-106 96-106 96-106 986-111 98-112 98-111 96-115 98-115 96-115 98-120 98-120 

98-120 98-124 98-124 98-124 98-128 96-128 98-128 98-133 98-133 96-133 96-186 96-186 96-156 105-66 

105-66 105-66 126-13 126-13 126-13 126-35 126-35 126-35 126-44 126-44 126-44 126-54 126-54 126-54 

135-107 135-107 135-107 138-42 138-42 138-42 139-12 439-12 139-12 140-16 140-16 140-16 141-12 141-12 

141-12 142-14 142-14 142-14 144-19 144-19 144-19 145-17 145-17 145-17 146-34 146-34 146-34 147-12 

147-12 147-12 148-36 148-66 148-86 149-15 149-15 149-15 150-18 150-18 150-18 151-32 151-32 151-32 

151-128 151-126 151-128 152-23 152-23 152-23 153-17 153-17 153-17 154-41 154-41 154-41 155-55 155-55 

155-55 157-14 157-14 157-14 157-24 157-24 157-24 

SVCTST 84-1530 84-160¢@ 143-10 143-10 143-10 152-3 152-3 152-3 153-3 153-3 153-3 

TSsAU 142-96 142-12 142-14 
T$$AUT 139-100 139-12 
TS$8CLE 140-86 140-14 140-16 
YSsSDAT 157-14 157-14@ 157-24 
T$80U 141-686 141-10 141-12 
TS$HAR 154-11 454-110 154-41 
TS$shHu 8 8=—. 86-12 86-126 86-23 
T$$INI 137-446 137-353 138-42 
TS$$MSG 96-108 98-12 98-150 98-17 98-198 98-21 96-23¢@ 98-25 98-270 98-29 98-328 98-34 96-378 96-39 

986-420 96-53 98-S5@ 96-58 98-600 98-73 98-75@ 98-77 98-79 98-61 98-830 98-65 98-872 98-89 

98-918 98-93 98-956 98-97 98-1000 98-102 98-104@ 98-106 98-1086 98-111 98-1130 98-115 98-1178 96-120 

98-1226 98-124 98-1266 98-128 98-1310 98-133 98-1650 98-186 

Ts$PC 157-136 157-25 
TSsPRO 136-90 
TSSPTA 157-130 157-14 157-140 
TSSRPT 135-106 135-93 135-107 
TSS$SOF 155-12 155-12¢ 155-55 
TS$SRV 126-116 126-13 126-32@ 126-35 126-420 126-44 126-50@ 126-54 

T$$SUB 144-60 144-19 145-890 145-17 146-79 146-34 147-80 147-12 148-70 148-86 149-90 149-15 150-7@ 150-18 

151-70 151-32 
TssSw 0s 87-11 87-118 87-21 
TSSTES 143-100 143-26 151-128 152-34 152-23 153-30 153-17 
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Cross reference table (CREF vos.01) 

TSARGC 

T $CODE 

TSERRN 

TSEXCP 
TSFLAG 

TSFREE 
T$GMAN 
TSHILI 
TSLAST 
TSLOLI 
TSLSYM 

T$L TNO 
TSNEST 

TSNSO 

84-201 
64-2014 
99-82 

105-66 
154 -30 
154-350 
84-153¢ 

120-916 
128-1260 
137-1030 
148-676 
105-66 
135-93 
142-12 
156-17 
84-1536 

105-66 
64-153¢ 

105-66 
84-153 
98-77 
98 - 186 

147-12 
156-179 
64-1530 
87-21¢ 
98-17¢ 
98-250 
98-340 
986 -53¢ 
98-734 
98-810 
98 -89¢ 
98 -97¢@ 
98-1066 
98-115¢ 
98-1240 
98-1330 
126-130 
126-440 
135 107¢ 
138-420 
140-160 
142-146 
145-17 
147-12 
149-15 
151-32 
152-236 
154-416 
86-120 
98-320 
98-830 
98-1136 
126-320 
140-86 

84-201 84-201 84-201 
84-2010 84-2010 99-78 
99-82 99-820 99-820 

105-66 1065-66 105-66¢ 
154-300 154-350@ 154-300 
154-356 155-32 155-32 
99-9 99-9@ 102-26 

121-35 121-350 125-55 
128-134 128-1340 129-36 
138-9 138-90 138-19 
148-77 148-77@ 151-94 
105-66@ 154-27 154-276 
135-930 135-936 137-353 
142-126 142-120 143-26 
157-256 
105-66 105-660 105-660 
105-66@ 154-27 154-270 
156-17@ 157-13 
105-66@ 154-27 154-276 
64-1530 86-23 87-21 
98-81 98-85 98-89 

126-13 126-35 126-44 
148-86 149-15 150-18 

86-12 86-12 86-126 
98-10 98-10 98-100 
98-19 98-19 98-194 
98-27 98-27 98-270 
98-37 98-37 98-376 
98-55 98-55 96-550 
98-75 98-75 98-750 
98-83 98-83 98-830 
98-91 98-91 98-916 
98-100 98-100 98-1000 
98-108 96-108 96-1066 
96-117 96-117 968-1178 
98-126 98-126 96-1260 
98-165 98-165 96-1650 

126-32 126-32 126-320 
126-SO 126-50 126-50¢ 
136-9 136-9 136-96 
139-10 139-10 139-100 
141-8 141-8 141-8@ 
143-10 143-10 143-100 
145-17 145-17 = 145-176 
147-12 147-12 147-12¢ 
149-15 149-15 149-15¢ 
191-32 151-32 151-326 
153-3 153-3 153-30 
155-12 155-12 155-120 
86-23 87-110 87-21 
98-34 98-370 98-39 
98-85 98-870 98-89 
98-115 98-1178 98-120 

126-35 126-428 126-44 
140-16 141-80 141-12 

84-201 
99-78 
99-84 

105-66¢ 
154-32 
155-32 
102-260 
125-350 
129-360 
138-190 
151-940 
154-30 
137-353 
143-26 

Ss
y 

SE
LL
EL
LS
EL
E 

o
a
~
 

84-201 
99-78 
99-84 

105-6690 
154-32 
155-320 
102-44 
125-44 
129-93 
138-28 

154-306 
137-3530 
143-260 

3B
 

i 

= 
O
a
n
~
 

a
u
n
 

po 
pe 

ne 
3 

84-201 
99-780 
99-84 

154-27 
154-32 
155-320 
102-446 
125-440 
129-930 
138-280 

154-32 
137-3536 
143-260 

-12 

£
3
8
 

gu
e 

-102 

Se
SE
LS
LS
ES
E 

84-201 
99-780 
99-8406 
154-27 
154-320 
155-320 
102-94 
128-76 
130-40 
138-37 

154-326 
140-14 

86-230 

e
y
e
 

S
S
E
R
 

“
 

S
S
s
l
E
S
s
s
s
s
s
s
 

0 
Oo
 

33
 

150-18 
151-1264 
153-17¢@ 
155-S55¢e 
98-17 
98-58 
98-97 
98-128 

135-107 
151-128 

84-201 
99-80 
99-846 
154-27 
154-320 

102-946 
128-760 
130-400 
136-376 

154-35 
140-14 

’ >
 

La
) 

98-1000 
98-1310 

136-90 
152-30 

64-201 
99-80 

154-276 
154-320 

102-112 
128-96 
130-51 
144-15 

154-356 
140-140 

84-201 
99-60 

154-270 
154-35 

102-1126 
126-960 
130-516 
144-150 

140-146 

84-2016 
99-800 

154-276 
154-35 

112-25 
128-122 
134-22 
146-29 

141-10 

i)
 

~ 
' 

ot 

t
o
r
t
 

V
i
n
e
 

SS
eL
ss
ss
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ea
uy
 

SEQ 0229 

84-2019 84-2016 
99-800 99-82 

154-30 154-30 
154-35 154-356 

112-25@ 120-91 
128-1229 128-128 
134-226 137-103 
146-296 148-67 

141-100 141-106 

98-58 -73 
98-128 98-133 
145-17 146-34 

87-21 87-21 
98-17 98-17 
98-25 98-25 
98-34 98 -34 
98-53 98-53 
96-73 98-73 
96-81 98 81 
98-89 98-89 
98-97 98-97 
98-106 96-106 
98-115 98-115 
98-124 98-124 
98-133 98-133 

126-13 126-13 
126-44 126-44 
135-107 135-107 
138-42 138-42 
140 16 = 140-16 
142-14 142 14 
145-8 145-8¢ 
147-8 147-88 
149-9 149-96 
151-7 151-72 
152-23 152-23 
154-41 154-41 

98-278 98-29 
98-799 98-81 
98-108@ 98-111 

126-11@ 126-13 
139-10@ 139-12 
154-118 154-41 



TSNS1 

TSPCNT 
TSPTAB 
TSPTHV 
TSPTNU 
TSSAVL 
T$SEGL 
TSSIZE 
T $SUBN 

T$TAGL 
T$TAGN 

TSTEMP 

TSTEST 

~$TSTM 

TSTSTS 
Tl 
T1.1 
T1.2 
71.3 
1.4 
71.5 

15$-120 
144-60 

151-7@ 
157-13¢ 
157-14 
84 201 
64-153¢ 
84-153¢ 
64-1534 
156-17 
84-1530 

148-7 
84-1530 
84-1530 
98-19 
98-42 
98-790 
98-100 
98-122 

126-114 
136-9 
142-9 
146-7¢ 
151-7 
157-13 
85-10 
98-12 
98-53 
98-93 
98-124 

126-13 
137-353 
142-12 
148-86 
154-27 
154-32 
155-32 
84-1530 

152-3¢ 
84-1530 
98-89 
99-78 

119-26 
129-30 
137-65 
138-21 
144-12 
1486-36 
151-14 
84-1536 
85-10 

144 -6¢ 
145-80 
146-7¢@ 
147-88 
148-74 

155-55 
144-19 
151-32 
157-14 
157-140 
157-25¢ 
157-14 

157-25¢ 
143-100 
148-7 

86-12 
98-196 
98-42 
98-83 
98-1008 
98-122 

126-32 
136-98 
142-9 
147-8 
151-7¢ 
157-13 
85-10 
98-126 
98-530 
98-936 
98-1240 
126-13 
137-3530 
142-126 
148-866 
154-27 
154-320 
155-32e 
143-10 
153-3 
98-12 
98-93 
99-80 

119-41 
129-33 
137-93 
138-26 
144-15 
148-48 
151-32 
143-100 
143-100 

145-80 

157-14 

157-146 

144-6 
148-78 

86-12 
98-23 
98-420 
98-83 
98-104 
98-1220 

126-32 
137-44 
142-90 
147-8 
152-3 
157-136 
85-10 
98-17 
98-58 
98-97 
98-128 

126-35 
136-42 
142-14 
149-15 
154-27 
154-320 
155-32¢ 
143-10 
153-3 
98-17 
98-97 
99-82 

120-20 
129-36 
137-103 
138-30 
144-16 
148-61 
151-94 
152-36 

145-17 

157-140 

187-25 

144-6 
149-9 

86-120 
98-23 
98-55 
98-830 
98-104 
98-126 
126-320 
137-44 
143-10 
147-86 
152-3 
157-14 
85-10 
98-17¢ 
98-568 
98-970 
98 -126¢ 

126-350 
138-420 
142-140 
149-150 
154-278 
154-32¢ 
155-320 
143-100 
153-3¢@ 
986-21 
98-102 
99-84 

120-91 
129-93 
137-105 
138-37 
144-19 
148-67 
151-128 
153-30 

146-74 

157-25 

144-60 
149-9 

87-11 
98-236 
98-55 
98-87 
98-1046 
98-126 

126-42 
137-448 
143-10 
148-7 
152-36 
157-14 
85-10 
98-21 
98-73 
98-102 
98-133 

126-44 
139-12 
143-26 
150-18 
154-27¢ 
154-35 
155-55 
144-6 
156-17 
98-25 
98-106 

102-26 
121-35 
130-30 
137-127 
138-39 
145-8 
148-70 
152-23 

146-34 

145-8 
149-94 

87-11 
98-27 
98-556 
98-87 
98-108 
98-1260 

126-42 
139-10 
143-106 
148-7 
153-3 
157-14 
65-10 
96-210 
98-73¢@ 
98-102@ 
96-133¢@ 
126-440 
139-120 
143-260 
150-188 
154-278 
154-35 
155-55¢ 
145-6 

98-29 
98-111 
102-44 
125-27 
130-40 
137-129 
138-42 
145-17 
148-77 
153-17 

KO 
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147-86 147-12 148-76 

146-7 
150-79 

98-10 
98-32 
98-606 
98-91 
98-113 
98-1310 
126-50 
140-8 
144-60 
149-9 
154-11 
157-1406 
65-108 
98-29 
98-61 
96-111 

105-66 
135-93 
140-16 
145-17 
151-128 
154-30 
154-350 

148-7 

98-53 
98-124 
102-94 
128-76 
134-14 
137-184 
140-16 
146-34 
148-86 

148 - 86 

146-7 
151-7 

98-100 
98-32 
98-75 
98-918 
96-113 
98-165 

126-50¢@ 
140-8 
145-8 
149-90 
154-11 

85-106 
98-296 
96-616 
96-1110 

105-66 
135-930 
140-160 
145-176 
151-1288 
154-306 
154-350 

149-9 

98-56 
96-128 

102-112 
128-96 
134-22 
137-351 
141-12 
147-8 
149-9 

149-90 149-15 

147-8 
151-70 

98-15 
98-37 
98-750 
98-95 
98-117 
98-1656 

135-10 
141-8 
145-80 
150-7 
155-12 

86-230 
96-3408 
96-8506 
96-1156 
105-666 
135-1076 
141-106 
146-340 
152-236 
154-306 
154-414 

151-7 

98-77 
98 - 186 

105-66 
128-128 
137-46 
138-9 
143-26 
148-7 
150-7 

SEQ 0230 

150-76 150-18 

147-8 147-806 
152-34 153-30 

98-15¢@ 98-19 
98-37 98-379 
98-79 98-79 
98-950 98-100 
96-117  96-117¢ 

126-11 126-11 
135-100 136-9 
141-8 141-88 
146-7 146-7 
150-76 151-7 
155-12 155-120 

87-23 87-21¢ 
96-39 96-396 
96-89 98 -89¢ 

98-120 968-1206 
105-660 105-660 
136-15 136-15¢ 
141-12 141-12¢ 
147-12 147-126 
153-17 153-17¢ 
154-32 154-32 
155-32 155-32 

152-3 152-3 

98-81 98-85 
99-9 99-11 

108-40 112-25 
128-134 129-17 
137-S2 137-58 
138-11 138-19 
144-6 144-8 

148-19 148-20 
150-18 151 7 
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Cross reference table (CREF vo5.01) 

SEG 0231 

T1.6 149-90 
T1.7 150-78 
T1.8 151-70 
T18BL1 151-46@ 151-119 
T18BLD 151 27 151-30 151-45¢ 

TIBEX 151-1250 
T18EX1 151-68 151-95 151-110 151-1240 

TIBEX2 151-86 151-1230 
T18MSZ 96-103 151-22 
TIBNXT 151-630 151-72 
TIBPAT 96-104@ 98-132 151-26 151-298 151-47 151-546 151-57 151-89 

TL@RNX 151-79@ 151-115 
TINEXT 143-186 143-25 
TINOW 143-21 143-286 
TISKIP 143-23@ 144-17 145-12 145-16 146-15 146-17 146-25 146-30 147-11 148-81 149-13 150-16 151-34 

Te 85-10 152-3¢ 
T2CMS1 97-550 105-47 
T2CMS5S 97-640 105-1135 
T20R8 96-776 105-50« 105-76 105-77 

TOGND1 118-19 118-220 
T2GND2 118-230 118-44 
T2GNO3 118-26 118-3540 
T2GNE 118-26 118-30 118-32 118-480 

T2GNUM 105-74 105-78 105-90 105-100 105-104 105-107 116-150 118-21 

TOGNX 118-17 118-42 118-450 

TOPNT 117-11 117-13 117-300 
T2PNTB 105-61 117-220 
T2PNTD 117-40 117-420 
T2PNTO 117-35 117-376 
TOPNTW 105-56 105-58 117-88 
T2WARN 97-540 105-38 
T2WRO 96-76 105-49% 105-57 105-96 105-1106 

TOWRR 96-756 105-48 105-55 105-95 105-109¢ 

13 85-10 153-306 
T40PT7 97-26¢@ 105-66 
TEMP 96-33@ 105-66 105-67 138-18 138-27 

TINDEX 94-299 94-30 94-30 94-300 94-31 94-31 94-319 94-32 94-32 94-329 94-33 94 33 94-33@ 94-34 

94-34 94-340 94-35 94-35 94-350 94-36 94-36 94-360 94-37 94-37 94-378 94-38 94-38 94-386 

94-39 94-39 94-390 94-40 94-40 94-406 94-41 94-41 94-410 94-42 94-42 94-422 94-43 94-43 

94-430 94-45 95-330 95-34 95-34 95-340 95-35 95-35 95-35¢ 95-78 154-138 154-14 154-14 154 14¢ 

154-16 154-16 154-166 154-17 154-17 154-170 154-19 154-19 154-19@ 155-13@ 155-18 155-18 155-18¢ 

TINIT 100-159 143-16 152-9 153-8 
TNAMES 98-172 99-2660 
TNUM 96-270 98-166 100-16% 120-27 135-13 137-148+ 

TOOMER 137-277 138-270 
TSTTAB 96-176 101-21 102-10 143-17# 143-18 143-23 143-24 151-9 152-10« 152-19¢ 152-20 i53-9¢ 

TTYOUT 96-810 99-68% 99-78 99-80 99-82 99-84 

UCNT 96-306 101-22¢ 101-33* 102-11¢ 102-646 
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Cross reference table (CREF vos.01) 

SEQ 0232 

UF.RPL 91-1020 
UF .SCH 91 1040 
UF.SCL 91 105¢ 
UF WBN 91-1060 

ae UF .WPS - 
URNING 96-299 101-17# 101-31¢ 101-38  102-71¢ 

URUN 96-280 101-16« 101-22 102-11 

WAITMS 120-79 121-24 125-120 

WCHNG 134-86 146-16 146-24 

WCHNGD 96-1000 134-12 146-14 146-226 
X$ALWA 684-1536 
XSFALS 84-1536 
XSOFFS 84-1530 
XeTRUE 684-1530 
x1 97-90@ 98-11 
x14 97-100@ 98-38 
X1A 97-850 98-11 
x2 97-920 98-16 
x22 97-1068 98-57 

x29 97-1240 98-96 
X2A 97-866 98-16 
x3 97-930 98-20 
x31 37-1278 98-105 
X32 97-1298 98-109 
x35 97-130@ 98-118 

x4 97-949 98-24 
x6 97-96 98-28 
x8 97-98@ 98-33 

XFCE 97-146@ 98-43 98-101 
XFRU 97-1546 986-51 98-72 111-106 

XSA 97-1530 111-118 



Ne 

CZUDHAO UDASOA/KDASO-@ BASIC SU MACRO VOS.01b Sunday 07-Oct-84 10:38 Page M 1 

Cross reference table (CREF vo5.01) 

ASSUME 
BCOMPL 
BERROR 

CLOSE 
CLRVEC 
COMMEN 
DELAY 
DESCRI 
DEVTYP 
OISPAT 
OISPLA 
DOCLN 
D00U 
DORPT 
ENO 

84-400 
1-150 
1-194 
1-230 
1 31° 
1-394 
1-478 
1-55¢ 

101-28 
105-37 

142-9 
139-10 
140-8 
141-8 
154-11 
86-12 

137-44 

98-10 
98-91 

136-9 
157-14 
135-10 

157-13 
155-12 
126-11 
144-6 
87-11 

143-10 
137-48 

102-47 

144-16 
137-127 

129-33 

97-19 
97-13 
65-10 

99-11 

102-59 
95-78 
142-14 
139-12 
140-16 

141-12 
154-41 
86-23 

138-42 

98-12 
96-93 

136-15 
157-24 
135-107 

107-25 137-190 137-191 143-22 146-9 148-9 148 18 

137-128 137-130 

98-15 98-19 98-23 98-27 98-32 98-37 98-42 

98-95 98-100 98-104 98-108 98-113 98-117 98-122 

126-32 126-42 126-50 
145-8 146-7 147-8 148-7 149-9 150-7 151-7 

152-3 153-3 
137-54 137-60 137-67 137-95 137-185 

125-27 129-17 130-30 134-14 148-36 

137-129 

144-12 148-80 148-85 

137-105 1386-11 138-21 138-30 158-39 

119-26 
154-25 155-27 

98-17 98-21 98-25 98-29 98-34 98 39 98-53 

98-97 98-102 98-106 98-111 98-115 98-120 98-124 

96-55 
98-126 

98 -58 
98-128 

98-60 
98-131 

98-73% 
98 -133 

SEQ 0233 

98-75 
98-165 

98-79 

98-77 98-81 
98 186 
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Cross reference table (CREF v05.01) 

SEQ 9254 

1-555@ 84-1530 157-25 

1 
153@ 156-17 
153@ 84-201 64-201 64-201 84-2010 

153@ 135-93 135-93@ 137-353 137 3530 140-14 140-14@ 141-10 141-100 142-12 142 120 143-26 143-260 

153@ 105-66 105-66@ 154-27 154-27@ 154-30 154-30@ 154-52 154-320 154-35 154-35@ 155-32 155-320 

-153¢@ 99-76 99-78@ 99-80 99-808 99-82 99-820 99-84 99-840 

-153@ 64-201 64-201 84-201 84-201 84-201 684-201 64-201 84-201 84-201 84-201 84-201 84-201 

-201 64-201 84-201 84-201 64-201 64-201 64-201 84-201 84-201 84-201 684-201 684-201 84-201 

homey peat te peat +3 64-201 84-201 84-201 84-201 84-201 84-201 64-201 84-201 64-2018 84-2018 97-15 

64-1530 66-23 86-230 87-21 87-210 98-12 96-120 98-17 96-17e@ 98-21 96-219 96-25 96 -25¢ 

98-29 98-290 996-34 96-340 98-39 986-39e 98-53 98-53@ 98-58 98-S8@ 8 98-73 98-73¢ 96-77 96-776 

96-81e 96-65 96-850 98-89 98-690 96-93 96-33¢ 98 97 98-970 98-102 96-102@ 986-106 96-1060 

98 111 986-1126 98-115 98-1150 98-120 98-1200 98-124  96-124@ 96-128 98-1280 98-133 98-133@ 96-186 96-166¢ 

126-13 126-13@ 126-35 126-35@ 126-44 126-440 126-54 126-540 135-107. 135-1070 136 15 136-15@ 138-42 138-428 

139-12 139-12@ 140-16 140-160 141-12 141-12@ 142-14 142-14@ 144-19 144-19 145-17 145-170 146-34 146-340 

147-12 147-120 148-86 148-86@ 149-15 149-15@ 150-18 150-160 151-32 151 32@ 151-128 151-126@ 152-23 152-2354 

153.17 153-17@ 154-41 154-41@ 155-55 155-55@ 157-14 157-14¢ 

MSDEFA  1-E700 84 153@ 105-66 105-660 154-27 154-270 154-30 154-300 154-32 154-320 154-35 154-35¢@ 155-32 155-32¢ 

MSENDE 11-0740 84-153@ 66-23@ 87-210 98-120 98-170 98-210 98-256 98-290 98-34¢ 98-39@ 98-53@ 98-S60e 96-750 

98-770 98-810 98-850@ 96-890 98 930 98-970 98-1028 98-1060 98-111 986-1150 98-120@ 98-1240 96-128@ 96-1532 

98 1860 126 13@ 126-350 126-440 126 54@ 135-1070 138-420 139-120 140-160 141 120 142 140 144-198 145-179 146-340 

147-120 148-86@ 149.150 150 18@ 151-32@ 151-1280 152-230 153-170 154 410 155 55° 

ENOSET 
ENDSF T 1-568@ 64-153@ 155-55 

ENDSRV 1-580@ 64-153@ 126-13 126-35 126-44 126-54 

ENDSUS 1-5960 64-1536 144-19 145-17 146 34 147-12 148-86 149-15 150-18 151-32 

ENDSW 1 6146 64-1530 87-21 
ENDTS’ 1 6240 64-1530 151-126 152-23 153-17 

EQUALS 1-642¢ 64 153@ 68-8 

ERROF 1-7140 64-153@ 102-26 102-44 102 -94 102-112 112-25 120-91 121-35 125-35 125-446 128-76 128-% 128-122 

129-3€ 129-93 130-40 130-5! 134-22 144-15 146-29 148-67 148-77 151 -94 

ERRHRO 1-716@ 64-1530 
ERROR 1-7220 84-153@ 119-41 
ERRSF 1-7260 84-153e@ 99-9 128-128 128-134 137-103 138-9 138-19 138-28 138 37 

ERRSOF 1-730@ 64-153¢ 
ERRTBL 1-734@ 84-153@ 96-8 
ESCAPE 1-744e 64-1530 
€xIT 11-7718 64-153@ 135-93 137-353 140-14 141-10 142-12 143-26 

FEQUAL 1-810@ 684-1530 
GETBYT 1-624@ 64-153¢ 
GETPRI 1-834@ 64-1536 
GE TWOR 1-629@ 64-1536 
GMANIA 1-839@ 84-1536 
GMANID 1-846@ 64-1536 105-66 
GMANIL 1-659@ 684-1536 
GPHARD 1-868@ 84-1530 137-93 137-164 
GPRMA 1-874@ 64-153@ 154-27 154-30 
GPRID 1-9030 84-153@ 105-66 105-66@ 154-32 154-35 

GPRM. 1-934¢@ 64-153¢@ 155-32 
HEADER 1-9540 64-153¢@ 84-201 
INL OOP 1 9626 84-1530 
IOSETU 1-966@ 84-1530 
IOSTAR 1-9740 64-153¢@ 
ITEM 64-75e 94-50 94-31 94-32 94-33 94-34 94-35 94-36 94-37 94. 38 94 39 94-40 94-41 94-42 

94-43 95-34 95-35 154-14 154-16 154-17 154-19 155-18 

64-1536 
64 
64 
a4 
64 
84 
64 
64 
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Cross reference table (CREF v0S.01) 

MSERRI 1-949e 84-153e@ 99-9 99-90 102-26 102 260 102-44 102-440 

120 91 120-91@ 121-35 121-35@ 125-35 125-350 125-44 }§=125-440 

128 128 128-128@ 128-134 126-1340 129-36 129-360 129-93 129-930 

137-103 137-1030 138-9 138-90 138-19 138-190 138 26 138-280 

146 67 148-67@ 148-77 148-776 151-94 151 940 

MSESCA 1-006@ 64-1530 
MSESCS 1-D10@ 64-1530 
MSEXCP 1-€010 64-1530 105-66 105-66 105-66@ 154-27 154-27 154-270 

154-35 154-35 154-35¢ 
MSEXIT  1-D14@ 864-153@ 135-93@ 137-353 137-353@ 140-14 140-140 141-100 

MSEXSE 1-022@ 84-1530 135-93@ 157-353@ 140-140 141-106 142-12@ 143-260 

MSEXTJ 1-D18@ 84-1530 135-93 135-930 137-553@ 140-146 141-10 141-100 

™$GEN 1-D380 64-1539 84-201 84-201 84-201 84-201 64-201 64-201 

84-201 84-201 84-201 84-201 84-201 64-201 84-201 84-201 

84-201 84-201 84-201 64-201 84-201 84-201 84-201 84-201 

84-2010 84-2010 84-2010 84-2010 84-201¢ 84-2010 64-2016 684-2010 

84-2010 84-2018 64-2010 64-2010 64-2010 84-2010 84-201 64-2010 

84-2016 84-2018 84-2010 84-201@ 64-2030 64-2010 64-2018 84-2016 

86-23 86-23@ 67-11 67-11 67-11@ 687-110 87-21 87-210 

98-10 96-100 96-12 98-12@ 96-15 96-150 96-17 96-170 

98-25 96-250 98-27 98-27@ 98-29 98-290 98-32 96 - 326 

98-42 98-420 98-53 98-53@ 98-55 98-55@ 96-58 96-580 

96-77 98-778 98-79 98-790 96-81 96-81@ 96-85 96 -830 

98-91 98-91@ 98-93 98-930 986-95 98-95¢ 96-97 98-970 

98-106 98-1068 98-108  986-106@ 96-111 96-1116 96-113 96-1156 

98-122 98-122@ 98-124 98-1240 98-126 98-1260 96-126 96-1280 

98-186 98-186@ 105-66 105-660 126-11 126-11@ 126-13 126-150 

126-44 126-446 126-50 126-50@ 126-54 .26-54@ 135-10 135-100 

138-42 136-42@ 139-10 139-10@ 139-12 139-120 140-8 140-8@ 

142-9 142-9@ 142-14 142-14@ 143-10 143-100 144-6 144-60 

146-7 146-7@ 146-34 146-340 147-8 147-60 147-12 147-120 

149-15 149-15@ 150-7 150-7e@ 150-16 150-166 151-7 151-7¢@ 

152-23 152-23¢ 153-3 153-3@ 153-17 153-17@ 154-11 154-110 

156-17 156-17@ 157-14 157-140 157-24 157-240 
MSGENB 1-C38@ 64-153@ 105-66 105-660 
MSGETS 1-035@ 84-1530 686-23 86-23¢ 87-21 67-2160 98-12 98-128 

98-29 98-29¢ 96-34 96-340 986-39 96-39¢ 98-53 986-530 

98-61 98-81e 96-85 96-65¢ 98-69 96-898 96-93 98 -930 

98-111 98-111@ 96-115  98-115@ 96-120 96-120@ 96-124 96-1240 

126-13 126-130 126-35 126-35@ 126-44 126-448 126-54 126-540 

139-12 139-12@ 140-16 140-160 141-12 141-12@ 142-14 142-14@ 

147-12 147-120 148-86 148-86@ 149-15 149-)5@ 150-18 150-160 

153-17 153-170 154-41 154-41@ 155-55 155-55¢ 

MSGETT 1.6776 84-1530 135-93@ 137-3530 140-14@ 141-100 142-120 143-260 

MSGNGB 1 CO2@ 84-153@ 84-201 84-201 84-201 64-201 64-201 84-201 

84-201 84-201 64-201 84-201 64-201 84-201 84-201 84-201 

84-201 84-201 84-201 84-201 84-201 84-201 84-201 84-20! 

84-2010 84-2010 84-2010 84-2010 684-2016 84-201@ 84-201@ 684-2016 

84-2010 84-2010 84-2010 84-2010 84-2010 84-2010 84-2018 64-2010 

84-2010 84-2010 64-2010 84-2010 684-2010 84-2018 84-2010 64-2018 

67-11 87-11@ 96-8 96-80 97-153 97-130 97-19 97-196 

98-23 98-23¢ 98-27 98-270 96-32 98-328 98-37 98-370 

98-75 98-75@ 98-79 98-790 96-65 96-830 98-87 96-870 

98 108 98-1040 98 108 98-1080 98-113 98-113@ 98-117 96-1170 

98-165 98-1650 126 11 126-119 126-32 126-32@ 126-42 126-420 

137-44 137 446 13910 139-100 140 6 140-66 141-8 141-80 

102 94 
128-76 
130-40 
1386-37 

154 -30 

142-120 

98-126 
135-107 
144-19 
151-32 

84-201 
84-201 
84-201 
64-2010 
64-2010 
65-10 
98-10 
98 -42 
96-91 
98-122 
126-50 
142 9 

102 940 
128-760 
130-400 
136-376 

154-30 

143-26 

142-120 
84-201 
84-201 
64-201 
64-2016 
64-2010 
65-100 
96-84 
98-190 
96-340 
96 -606@ 
96 -865¢ 
96 - 1000 
96-115¢ 
96-1310 
126 - 320 
135-3070 
140 160 
144-190 
148 78 
151 320 
154-416 

986 -17¢e 
96-580 
96 -970 
96-1260 
135-1070 
144-198 
151-320 

84-201 
64-201 
64-201 
84 2016 
64-2018 
85 106 
98-100 
98-420 
96-910 
98 1220 

126 500 
142 90 

102-1lle 
128 96 
150-51 
144-15 

154-300 

143-260 

143-260 
84-201 
84 201 
64-201 
64-2010 
64-2010 
86-12 
97-13 
96-21 
96-37 
986-73 
98 87 
96-102 
96-117 
96-133 

126 35 
136-9 
141-8 
145-8 
148 -86 
151 128 
155-12 

98-21 
56-73 
96 - 102 
98-133 
136-15 
145-17 
151-128 

64-201 
64-201 
84-201 
84 2016 
84-2019 
86-12 
98-15 
98-55 
98 -95 
98 126 
135-10 
154 11 

102-1120 
126 960 
130-516 
144 1Se 

154-32 

151-1268 
155-120 

96-219 
98-730 
96-1026 
98-1330 
136-150 
145 17¢@ 
151-126¢ 

84 201 
64-201 
64-201 
64-2010 
64-2010 
86-12 
98 -15¢ 
98 -55@ 
98 -95¢e 
98-1260 
135-100 
154-11¢ 

SEQ 0235 

112-25 1l2 25e 
126-122 128-122¢e 
134-22 134-220 
146-29 146-29¢ | 

154-32 154-326 

64-201 84-201 
64-201 64-201 
84-2010 84-2010 
84-2018 64-2010 
64-2018 84-201°0 
86-120 86-120 
97-19 97-196 
96-23 96-239 
96-39 96-390 
96-75 96-750 
96-89 96-89 
96-104 96-1040 
96-120 96-1200 
96-165 96-1650 
126-42 126 -42¢ 
137-44 137-440 
141-12 141-120 

145-17 145-176 
149-9 149-9¢ 

152-3 152-30 
155-55 155-550 

96-25 96-250 
96-77 9ea-778 

98-106 96-106¢ 
98-166 96-1860 
136-42 138-420 
146-34 146-34¢ 

1$2-23 152-230 

84-201 84-201 
84-201 84-201 
84-2012 84-201° 

84-2018 84-201¢ 

84-2010 84-2017 
86-12¢ 87-11 

986-19 986-1908 
98 -60 98 -60¢ 
98-100 %8-1008 
98-131 = 98-1318 | 

136-9 136-90 | 
158-12 155-120 
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156-17 156-17@ 
* 9490 84-3530 84-201 84-201 84-201 84-201 64-201 84-201 64-201 64-201 84-201 84-201 84-201 84-201 

64 201 84-201 84-201 84-201 84-201 84-201 84-201 84-201 84-201 84-201 84-201 84-201 84-201 84-201 

84-201 84-201 64-201 84-201 84-201 84-201 84-201 84-201 84-201 84-201 684-201 84-201 84-201 84-201 

84 201 84-201 64-201 84-201 84-291 84-201 84-201 64-2010 84-2010 64-2019 84-2014 84-2010 84-2010 64-2016 

84 201@ 64-2010 84-2018 84-2016 84-2010 84-2010 84-2016 84-2010 84-2010 84-201@ 64-2018 84-2010 64-2016 84-2010 

84-2010 84-2010 84-2010 84-201@ 84-2010 84-2010 64-2010 64-2010 64-2010 84-2010 64-2019 84-2016 64-2010 84-2016 

84-2019 84-2010 64-2010 84-2010 64-2010 84-2010 84-2016 64-2014 85-10 85-10 85-10 65-10 85-106 85-109 

85-10@ 85-106 66-12 86-120 87-11 87-110 97-13 97-13 97-130 97-130 97-19 97-19 97-198 97-198 

98-12 98-129 98-17 98-17@ 98-21 96-216 98-25 98-250 96-29 96-296 96-34 986-349 96-39 98 - 390 

986-53 986-530 98-58 98-560 96-73 96-73@ 96-77 96-77@ 98-81 98-81¢ 96-85 96-850 96-89 98-890 

98-93 98-930 98-97 98-97@ 98-102 98-102@ 98-106 98-106 96-111 968-111 96-115 96-115¢ 96-120 98-1200 

98-124 98-1240 98-128 98-126 98-133 96-1330 96-186 96-1666 99-9 99-9 99-9 99-9 99-98 99-90 

99-9¢ 99-96 99-94 99-11 99-118 99-78 99-78 99-78 99-78 99-78 99-78 99-780 99-186 99-788 

99-78¢ 99-76e@ 99-60 99-80 99-80 99-80 99-80 99-80 99-800@ 99-806 9°-800 99-800 99-808 99-82 

99-82 99-82 99-82 99-82 99-82 99-820 99-620 99-820 99-820 99-820 99-84 99-64 99-84 99-64 

99-84 99-84 99-840 99-840 99-840 99-840 99-848 102-26 102-26 102-26 102-26 102-260 102-260 102-260 

102-260 102-26@ 102-44 102-44 102-44 102-44 102-440 102-440 102-446 102-440 102-4460 102-47 102-47@ 102-59 

102-59 102-94 102-94 102-94 102 -94 102-94@ 102-940 102-940 102-94@ 102-940 102-112 102-112 102-112 102-112 

102-112@ 102-112@ 102-112@ 102-112@ 102-1126 105-36 105-36@ 105-37 105-37@ 105-66 105-66 105-66 105-66 105-66 

105 -66 105 -66 105 -66 105-660 105-668 105-660 105-66@ 106-40 108-400 106-400 112-25 112-25 112-25 112-25 

112-25@ 112-250 112-25@ 112-25@ 112-25¢ 119-26 119-26@ 119-41 119-41@ 120-20 120-20 120-20 120-20 120-20 

120-20 120-20 120-20¢ 120-200 120-200 120-20 120-200 120-91 120-91 120-91 120-91 120-918 120-918 120-918 

120-91@ 120-91@ 12°-35 121-35 121-35 121-35 121-3S@ 121-35@ 121-350 121-35@ 121-350 125-27 125-27e@ 125-35 

125-35 125-35 125-35 125-35@ 125-35@ 125-35@ 125-35¢@ 125-350 125-44 125-44 125-44 125-44 125-448 125-44¢ 

125-440 125-44@ 125-44@ 126-15 126-13@ 126-35  126-35¢@ 126-44 126-440 126-54 126-540 126-76 128-76 128-76 

128-76 128-760 128-76@ 126-760 128-760 126-76@ 126-96 128-96 126-96 126 -96 128-968 126-960 128-960 1235-960 

128-960 128-122 128-122 128-122 128-122 128-122@ 128-122@ 126-1220 128-122@ 128-122@ 126-126 126-126 1286-126 126-128 

128-1286 128-1280 128-1286@ 128-128@ 128-1250 126-154 128-134 126-134 126-134 128-134@ 126-1340 126-1348 28-1340 126-1348 

129-17 129-178 129-30 129-30 129-30 129-30 129-30 129-30 129-300 129-300 129-300 129-300 129-300 129-500 

129-33 129-33 129-330 129-33@ 129-36 129-36 129-346 129-36 129-360 129-360 129-360 129-360 129-360 129-93 

129-93 129-93 129-93 129-93@ 129-938@ 129-934 129-93@ 129-930 150-30 130-30@ 130-40 130-40 130-40 130-40 

130-40@ 130-400 130-40@ 130-40@ 130-400 130-51 130-51 130-51 130-51 130-510 130-S1@ 130-5ie 130-518 130-51¢ 

132-14 132-14 132-14 132-14 132-14 132-14 132-14@ 132-14@ 132-14@ 132-14@ 132-140 132-146 134-14 134-148 

134-22 134-22 134-22 134-22 134-22@ 134-220 134-220 134-22@ 134-22@ 135-93 135-93 135-938 135-930 135-107 

135-107@ 137-46 137-46 137-460 137-460 137-48 137-48@ 137-S2 137-52 137-S2@ 137-520 137-54 137-S4e 137-56 

137-58 137-5S8@ 137-S8@ 137-60 137-600 137-65 137-65 137-65@ 137-65¢@ 137-67 137-676 137-93 137-$3 137-930 

137-93@ 137-93¢ 137-95 137-95@ 137-103 137-103 137-103 137-103 137-103@ 137-103@ 137-103@ 137-103@ 137-1030 137-105 

137-105@ 137-127 137-127 137-127@ 137-127@ 137-1276 137-126 1£37-1260 137-129 137-129 137-1290 137-1290 137-1294 137-130 

137-1300 137-140 137-140 137-140 137-140 137-140 137-140 137-1400 137-1400 137-1400 137-140@ 137-1400 137-1408 137 146 

137-146 137-1460 137-146@ 137-164 137-164 137-1646 137-164@ 137-166@ 137-165 137-185@ 137-351 137-551 137-351¢@ 137-351¢ 

137-353 137-353 137-353@ 137-353@ 138-9 138-9 138-9 138-9 136-9@ 138-90 138-90 138-90 136-90 138-11 

138-110 138-19 138-19 138-19 136-19 136-190 138-19 138-19@ 136-190 138-19@ 138-21 138-216 138-28 138-28 

138-28 1386-28 138-260 138-286 136-28@ 136-266 138-280 138-50 138-300 138-37 138-37 138-37 138-37 136-370 

138-370 138-370 1386-37@ 136-376 138-39 136-390 138-42 138-420 139-12 139-120 140-14 140-14 140-140 140-14@ 

140-16 140-16@ 141-10 141-10 141-100 141-100 141-12 141-12@ 142-12 142-12 142-128 142-12@ 142-14 142-143 

143-26 143-26 143-260 143-260 144-6 144-66 144-8 144-68 344-8 144-8 144-8 144-8 144-60 144-8¢ 

144-80 144-66 144-86 144-66 144-12 144-12 144-120 144-12@ 144-15 144-15 144-15 144-15 144-15@ 144-158 

144-150 144-15@ 144-150 144-16 144-160 144-19 144-190 145-8 145-80 145 17 145-17@ 146-7 146-78 146-29 

146-29 146-29 146-29 146-290 146-290 146-29 146-29@ 146-290 146-34 146-348 147-8 147-8@ 147-12 147-126 

148-7 148-70 146-19 148-19 146-19 148-19 146-19 148-19 148-190 148-190 148-190 148-196 148-198 148-190 

148-20 148-20 148-200 148-206 148-36 146-360 148-46 148 -48 148-46@ 148-46@ 148-61 148-61 148-638 148-610 

148-67 148-67 146-67 146-67 148-676 1486-67@ 148-67@ 148-670 148-670 148-70 148-70 148-700 148-708 148-77 

146-77 146-77 148-77 148-770 148-77@ 148-770 1486-770 148-77@ 148-80 146-80 148-808 148-808 146-85 148-85 

148-85¢@ 148-850 148 46 148-860 149-9 149-98 149-15 149-15@ 150-7 150 7¢ 150 18 150-18¢ 151-7 151-72 

151-14 151-14 151 14 151-14 151-14 151-14 151-140 151-14@ 151-140 151-142 151 14@ 151 140 181-32 151-32¢ 
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Cross reference table (CREF VOE.O1) 

MSGNLS 
MSGNSU 

MSGNTA 

MSGNTE 
MSHAPT 
MSHNAP 
MSINCR 

Ms IOSE 
MSLORO 

MSMASK 
MSMCHT 
MSMCLO 
MSMSK1 
MsPOP 

151-94 

153-170 
154 32 
155-12¢ 
157-140 

1 C130 
1-898¢ 

150-7 
1-8900 

98-29 
98-81 
98-111 

126-13 
140-16 
148 -86 
154-41 

11-8946 
1-A390 
1-B24¢6 
1-D26¢e 

98-120 
98-230 
98-370 
98-60 
98-83 
98-930 
96-1040 
98-1170 
98-131 
99-840 
119-410 
126-32¢ 
129-170 
135-106 
137-930 
138-28¢ 
140-14¢ 

143-10 
144-1646 
146-7¢ 
148-76 
149-9 
151-7 
152-30 
185-12 

1-A00e 
1-C420 

137-127 
148-61 

1-a716 
1-40 
1-a246 
11-9770 
1-6816 

98-29 
98-81 

151-94 
154-11 

SS
LS
ER
SS
LT
TT
E 

135-107¢@ 
137-1036 
136-300 
140-160 
143-100 
144-190 
146-29¢ 
148-70 
149-9 
151-7 
152-230 
155-120 
84-1530 
64-1536 
137-1270 
148-636 

151-94 
154-116 
154-32 
155 - 32 

105-66 
144-6 
151-7 
86-23 

3 

155-120 

129-33 
137-129 
148-70 

64-1530 
64-1530 

86-23 
98-34 
98-85 

151-94 
154-27 
154-32 
155-32 

105 -66¢ 
144-60 
151-70 
86-230 
98-340 
98 -85¢ 
96-115¢ 

126-35¢ 
141-120 
149-15¢@ 
155-55¢ 
143-100 
84-2010 
64-2016 

137-1290 
146-700 

84-1536 
84-1530 

66-230 
98-340 
98-850 

151-940 
154-27 
154-520 
155-320 

145-6 

87-21 
98-39 
98-89 
98-120 

126-44 
142-14 
150-18 
157-14 
152-3 

86-126 
98-150 
96-276 
98-42 
98-75 
96-865¢@ 
98-950 
986-1086 
96-122 
96-165 
102-59 
125-270 
126-428 
129-93¢ 
136-94 
137-1290 
138-428 
141-8¢@ 
143-260 
145-8 
147-8 
146-366 
149-94 
151-76 
183-3 
157-130 

137-46 
137-164 
148-80 

87-21 
98-39 
96-89 

151-940 
154-27 
154-35 
155-55 

145-86 

87-210 
98-390 
98-890 
98-1206 
126-440 
142-140 
150-186 
157-140 
152-3¢@ 

137-466 
137-1646 
148 -80¢ 

87-216 
98-390 
98-890 

151-94¢@ 
154-27 
154-35 
155-550 

98-12 
98-53 
98-93 

151-940 
154-270 
154-35 
156-17 

146-76 

98-126 
98-530 
96-930 
98-1240 
126-540 
144-190 
151-326 
157-240 
153-30 

oa
 

~
 

w
e
 

bat
 

ge
 

-
 

‘ 
vu
e 

w
t
 

s 
137-520 
137-3510 
148 -65¢ 

98-120 
98-536 
96-930 

151-940 
154-30 
154-35 
156-17 

147-6 

96-17 
98-58 
98-97 
986-128 

135-107 
145-17 
151-126 

137-440 
137-3510 
139-100 
142-9 
144-60 
145-170 
147-86 
148-706 
150-7 
151-1260 
153-178 
157-140 

137-58 
144-12 

96-17 
98-58 
98 -97 

151-128 
154-30 
154-35 
156-17 

147-86 

98-170 
96-560 
98-974 
96-1280 
135-1076 
145-176 
151-1280 

67-i1¢ 
96-190 
96-320 
96-55 
96-79 
96-890 
96-1006 
986-1130 
98-126 
99-98 
105-660 
126-110 
128-760 
134-146 
137-440 
137-353¢ 
139-12¢ 
142-90 
144 -6@ 
146-7 
147-126 
148-778 
150-78 
152-3 
154-31 

137-580 
144-120 

98-17% 
96-5840 
98-970 

151-1260 
154-30 
154-350 
156-170 

146-7 

98-21 
98-73 
98-102 
96-133 
138-4? 
146-34 
152-23 

98-10 
96-216 
98-320 
98-550 
98-79 
986-91 
98-1020 
98-1136 
96-1260 
99-116 

105 -66¢6 
126-110 
128-960 
134-226 
137-466 
138-90 
140-8 
142-90 
144-60 
146-7 
148-7 
148-800 
150-70 
152-3 
154-11 

137-65 
148-20 

98-21 
98 73 
96 -102 

152-23 
154-30 
154-41 
157-14 

146-70 

96-21¢ 
98-730 
96-1028 
96-1330 
138-420 
146-340 
152-230 

137-65¢ 
148-208 

98-219 
98-730 
98-1020 

SEQ 0237 

182-230 
154-300 
154-410 
157-14 

t
e
e
 

w
i
t
 

es
 

¥ s 

SR
ES
SE
LS
EE
 

98-25 
98-77 
96 - 106 

ee
 

W
O
 

s
o
 

Qo
s 

SE
LL
EL
ES
E 

= 
O
O
 

137-93 
148 -48¢ 

98-25¢ 
986-770 
98-1068 
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Cross reference table (CREF vo5.01) 

MSPRIN 
MS$PUSH 

MSPUT 

MSPUT1 

MSRADI 
MsRBRO 
MSRNRO 
MSSETS 

MSSTAR 
M$SVC 

MSTLAB 

98-111 
126-13 
139 12 
147-12 
153-17 

1 -8360 
1-8310 

98-27 
98-79 
98-108 

126-11 
139-10 
146-7 
153-3 

1-C72e 
99-84 

132-14 
144-86 

1-C810e 
99-82 

120-20 
132-14 
137-1400 
148-1906 

1-N776@ 
1-C520 
1-C62e 
1-032¢ 

98-27 
98-79 
98-108 

126-11 
139-10 
146-7 
153-3 

1-A33¢6 
1-C33¢@ 

96-39 
96-89 
98-120 
99-780 

102-112 
120-91 
129-306 
135-930 
137-105 
137-353 
138-42 
143-26 
145-8¢@ 
148-19 
148-80 
151-7 

1-C29e 
98 -650 
99-110 

98-111@ 98-115 
126-130 
139-120 
147-120 
153-170 
64-153¢@ 
F4-1530 
18-270 

137-3536 
138-426 
143-260 
145-17 
148-190 
148-800 
151-70 
84-1530 
96-696 
99-7860 

126-35 
140-16 
148-86 
154-41 
99-78 
86-12 
98-32 
98-83 
98-113 

126-32 
140-8 
147-8 
154-1) 
99-76 
99-84 

132-14 
146-19 
99-78 
99-62 

120-200 
132-14 
144-8 
148-1906 
105-66 

108-40 
86-12 
96-32 
98-83 
98-113 

126-32 
140-8 
147-8 
154-11 

98-12 
98-53 
98-93 
98-124 
99-806 
105-366 
125-27 
129-330 
135-1076 
137-127 
138-9 
139-12 
144-6 
145-170 
146-20 
148-85 
151-14 
98-120 
98 -930 
99-800 

98-115@ 98-120 
126-350 
140-160 
148-860 
154-416 
99-780 
66-120 
98-32¢ 
93-83 
96-113 

126 -32¢ 
140-8¢ 
147-808 
154-11¢ 
99-78 
99-840 

132-14 
148-19 
99-78 
99-820 

120-200 
132-14 
144-8 
148-190 
105 -66¢@ 

108-406 
86-126 
98-326 
96-836 
98-1135 
126-320 
140-60 
147-80 
154-110 

98-12¢ 
98-5306 
98-930 
986-1240 
99-82 

105-66 
125-27¢@ 
129-36 
137-46 
137-1276 
138-11 
139-126 
144-60 
146-7 
148-200 
148-856 
151-140 
98-170 
98-970 
99-620 

126-44 
141-12 
149-15 
155-55 
99-80 
87-11 
96-37 
98-67 
98-117 
126-42 
141-8 
148-7 
155-12 
99-78 

120-20 
132-140 
148-19 
99-76 
99-820 
120-208 
132-146 
144-8 
151-14 
154-27 

137-93 
87-11 
98-37 
96-87 
98-117 
126-42 
141-8 
148-7 
155-12 

98-17 
98-58 
98-97 
98-128 
99-820 
105-660 
125-35 
129-93 
137-464 
137-129 
138-110 
140-14 
144-6 
146-76 
148-36 
148-86 
151-32 
98-216 
96-1020 
99-840 

96-1200 
126-440 
141-120 
149-156 
155-550 
99-806 
87-110 
98-370 
96-870 
96-1176 
126-420 
141-86 
148-70 
155-120 
99-780 

120-20 
137-140 
146-190 
99-780 
99-626 
126-200 
132-140 
144-6 
151-14 
154-270 

137-93@ 
87-110 
96-3760 
96-876 
98-117¢@ 
126-426 
141 -3¢@ 
148-76 
155-12¢@ 

96-170 
96-564 
96-970 
98-1280 
99-64 

108-40 
125-44 
130-30 
137-52 
137-1296 
138-19 
140-146 
144-84 
146-29 
146-360 
146-860 
151-320 
98-250 
98-1060 
102-260 

98-124 
126-54 
142-14 
150-18 

99-82 
98-10 
98-42 
98-91 
98-122 
126-50 
142-9 
149-9 

99-80 
120-20 
137-140 
151-14 
99-780 
99-84 

129-30 
132-140 
144-80 
151-14 
154-30 

137-127 

137-140 
136-21 
140-16 
144-12 
146-34 
1486-48 
149-9 
151-94 
98-290 
98-1110 

102-440 

96-1240 
126-540 
142-140 
150-168 

99-820 
98-100 
98-420 
98-910 
98-1220 
126-500 
142-90 
149-96 

99-80 
120-20 
137-140 
151-14 
99-786 
99-84 

129-30 
132-140 
144-686 
151-14 
154-300 

137-1278 
96-100 
96-420 
96-916 
96-1226 

126-50¢@ 
142-90 
149-96 

96-210 
98-730 
96-1020 
98-1336 

102-26 
112-25 
1286-96 
130-40 
137-58 
137-1400 
138-210 
140-16@ 
144-120 
146-340 
148-480 
149-940 
151-128 
96-340 
96-115¢ 
102-476 

98-128 
135-107 
144-19 
151-32 

99-84 
98-15 
98-55 
96-95 
98-126 
135-10 
143-10 
150-7 

99-80 
120-200 
137-140 
151-14 
99-80 
99-84 

129-30 
137-140 
144-60 
151-140 
154-32 

137-129 
96-15 
98-S5 
98-95 
96-126 
135-10 
143-10 
150-7 

96-25 
98-77 
98-106 
98-186 

102 -44 
119-26 
126-122 
130-51 
137-566 
137-146 
138-28 
141-100 
144-15 
147-8 
148-61 
149-15 
151-1280 
98-399 
96-1200 
102-590 

58-1286 
135-1070 
144-190 
151-326 

99-646 
98-150 
98-550 
96-950 
98-1266 

135-106 
143-100 
150-70 

99-606 
129-30 
137-1400 
151-14 
99-80 
99-840 
129-30 
137-140 
144 -86 
151-140 
154-320 

137-1290 
96-150 
96-550 
96-956 
96-1266 
135-100 
143-100 
150-70 

986-250 
96-770 
96-1066 
96-1660 
102-47 
119-260 
128-126 
132-14 
137-65 
137-1460 
138-30 
141-12 
144-16 
147-8@ 
148-614 
149-15¢ 
152-23 
98-530 
98-1240 

102 -94@ 

98-133 
136-15 
145-17 
151-128 

98-19 
98-60 
98-100 
96-131 

136-9 
144-6 
151-7 

99-62 
129-30 
144-6 
151-146 
99-80 
99-840 
129-300 
137-140 
148-19 
151-146 
154-35 

137-146 
986-19 
96-60 
986-100 
96-131 

136-9 
144-6 
151-7 

96-29 
96-61 
96-111 
99-9 

102 -476 
119-41 
126-134 
132-14¢ 
137-65¢ 
137-184 
1386-390 
141-12¢ 
144-160 
147-12 
148-67 
150-7 
152-23¢ 
98-S89o 

98-1336 
136-1590 
145-170 
151-1289 

986-190 
98-600 
96-1008 
98-1310 
136-90 
144-60 
151-76 

99-82 
129-30 
144-8 

99-800 
99-646 
129-300 
137-140 
148-19 
151-140 
154-35¢@ 

137-1460 
98-190 
96-600 
96-1000 
96-1310 
136-90 
144-66 
151-76 

96-296 
98-81¢ 
96-111¢ 
99-11 
102-59 
119-410 
129-17 
134-14 
137-93 
137-1640 
138-37 
142-120 
144-19 
147-126 
148-70 
150-7¢ 
153-17 
98-730 

98-1280 98-1339 
102-112@ 105 360 

SEQ 0238 

98-166 98 1860 
138-42 138-420 
146-34 146-340 
192-23 152-236 

98-23 98-230 
96-75 98-75¢ 
986-104 98-1040 
96-165 98-1656 
137-44 137-44¢ 
145-8 145-8¢ 
152-3 152-3¢ 

99-82 99-820 
129-30 129-309 
144-8 144-8 

99-806 99-805 
120-20 § 120-2C 
129-30@ 129-306 
137-140@ 137-1400 
148-19 148-19 

155-32 155-32¢ 

137-184 137-1846 
96-23 96-230 
96-75 98-756 
96-104 96-1060 
96-165 96-1650 

137-44 137-448 
145-8 145-89 
152-3 152-30 

986-34 96-340 
98-85 96-85¢ 
98-115 98-1156 
99-110 99-78 

102-598 102-94 
120-20 120-20¢ 
129-178 129-30 
133-140 134-22 
137-93@ 137-103 
137-351 137-3519 
138-39 138-390 
142-14 142-14@ 
148-198 145-8 
148-7 148-79 
148-700 148-77 
150-18 150-18¢ 
153-170 
98-77e@ 98-816 
98 186e@ 99-90 

105-66¢@ 108-400 
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MSTSTL 

M$WORD 

MSXFER 

MANUAL 
MEMORY 
OPEN 
PNT 
PNT... 

PNTB 

PNTF 
PNTS 
PNT X 
POINTE 
POP 

112-250 
129-170 
137-580 
138-190 
144 80 
148 200 
151-70 

1-C210 
98-39 
98-89 
98-120 
99-110 

102-440 
105 -66@ 
120-910 
128-760 
129-176 
130-406 
137-46 
137-1050 
137-3536 
138-30 
140-166 
144-159 
146-290 
148-360 
148-800 
151-78 

1-C94e 
102-26 
102-1120 
121-35 
128-76¢@ 
126-134 
130-400 
137-1030 
138-37 

1 3760 
84-310 

119-260 
129-300 
137-650 
138-210 
144-120 
146-360 
151-146 
84-1536 
96 -39¢ 
98-890 
98-1200 
99-78 

102-47 
106-40 
121-35 
128-96 
129-30 
130-406 
137-466 
137-127 
138-9 
138-300 
141-12 
144-15¢ 
146-34 
148-48 
148-85 
151-14 
64-1530 

102-26 
105-66 
121-35 
126-96 
126-134 
130-51 
137-3536 
138-37 
146-29 
151-94¢ 
84-1536 
64-1539 
64-1536 
64-1530 

133-25 
96-11 
98-76 
98-148 
133-34 
98-11 
98-76 
98-148 
99-156 

135-13 
109-26 
84-1530 
99-35 

119-410 
129-330 
137-930 
138-280 
144-15¢ 
148-486 
151-326 
98-12 
98-53 
98-93 
98-124 
99-780 
102-476 
108-4006 
121-356 
128-S6@ 
129-300 
130-51 
137-52 
137-1270 
138-90 
138-37 
141-126 
144-16 
146-346 
148-486 
148-85¢ 
151-140 
64-201 

102-26¢ 
105-66 
121-35¢@ 
128-96 
128-1340 
130-51 
138-9 
138-37 
146-29 
154-27 

105-36 
137-146 

133-29 
96-16 
98-80 
98-155 

135-13 
98-16 
98-80 
98-155 
99-236 

148-17 
84-192 
99-76 

120-206 
129-360 
137-1030 
138-300 
144-1606 
148-610 
151-9464 
48-120 
98-53 
98-936 
98-1240 
99-80 

102-59 
112-25 
121-350 
128-96¢@ 
129-33 
130-516 
137-S2e 
137-129 
136-90 
138-37@ 
142-14 
144-166 
147-8 
148-61 
148-86 
151-32 
64-2010 

102-44 
105-660 
125-35 
126-96 
129-36 
130-51 
138-9 
138-37¢@ 
146-298 
154-276 

133-34 
98-20 
96 -84 
98-159 

137-132 
98-20 
96 -84 
96-159 

105-38 

148-62 

99-110 

120-916 
129-930 
137-1050 
138-376 
144-190 
148-670 
151-1286 
98-17 
98-58 
98-97 
98-128 
99-800 
102-596 
112-25¢@ 
125-27 
128-122 
129-336 
130-51¢ 
137-58 
137-1290 
138-11 
136-376 
142-140 
144-19 
147-60 
148-616 
148-860 
151-32¢ 
65-10 

102-44 
105 -66¢@ 
125-35 
128 -96¢ 
129-36 
130-51? 
1386-9 
140-146 
148-67 
154 -30 

98-24 
98-88 
98-172 

148-17 
96-24 
98-88 
98-172 

105-47 

99-237 

121-3508 
130-300 
137-1270 
138-390 
145-86 
148-700 
152-230 
98-170 
96-58e 
98-970 
98-1280 
99-82 
102-94 
112-256 
125-27¢ 
128-122¢@ 
129-36 
132-14 
137-58¢ 
137-140 
138-110 
138-39 
143-26 
144-198 
147-12 
148-67 
149-9 
151-94 
85-10 

102-44 
112-25 
125-35 
128-122 
129-36 
134-22 
138-90 
141-10 
148-67 
154-300 

98-28 
98-92 
99-156 
148-82 
98-28 
98-92 
111-68 
105-113 

109-28 

125-270 
130-400 
137-1290 
136-420 
145-176 
148-770 
153-176 
98-21 
98-73 
98-102 
98-133 
99-8620 
102-940 
119-26 
125-35 
128-1226 
129-360 
132-140 
137-65 
137-1400 
136-19 
138-396 
143-266 
145-8 
147-1260 
148-670 
149-9@ 
151-94¢ 
85-10 

102-446 
112-25 
125-356 
126-122 
129-366 
134-22 
138-19 
141-104 
148-67 
154-32 

98-33 
98-96 
99-236 

98-335 
98-96 

111-81 
137-132 

109-39 

125-350 
130-510 
137-1400 
139-120 
146-70 
146-800 

98-216 
98-736 
96-1020 
98-1336 
99-84 
102-940 
119-266 
125-35¢@ 
128-126 
129-3660 
134-14 
137-650 
137-146 
138-190 
138-42 
144-6 
145-86 
146-7 
1486-670 
149-15 
151-940 
85-10 

102-94 
112-25 
125-44 
128-122 
129-93 
134-22 
138-19 
142-12 
148-670 
154-326 

98-38 
98-101 

105-38 

98 -38 
98-101 

111-15 

125-440 
132-140 
137-1460 
140-140 
146-2906 
148-850 

96-25 
98-77 
98-106 
98-186 
99-840 

102-112 
119-41 
125-356 
126-1280 
129-93 
134-144 
137-93 
137-1460 
136-19@ 
136-420 
144-60 
145-17 
148-70 
148-70 
149-150 
151-128 
65-100 

102-94 
112-250 
125-44 
128-1220 
129-93 
134-220 
138-19 
142-126 
148-77 
154-35 

98-43 
98 -105 

105-47 

98 43 
98-105 

111-35 

128-760 
134-146 
137-1840 
140-160 
146-340 
148-860 

98-250 
98-770 
98-1060 
98-1860 

102-26 
102-1126 
119-410 
125-44 
1286-1280 
129-934 
134-22 
137-936 
137-184 
138 21 
139-12 
144-8 
145-176 
148-19 
146-700 
150-7 
151-1260 
99-9 
102-94 
120-91 
125-44 
128-128 
129-93 
135-93 
138-190 
143-266 
148-77 
154-350 

98-48 
98-109 

105-113 

98-48 
98 109 

111 41 

128-960 
134-220 
137-3510 
141-1206 
147 -80 
149-96 

986-29 
98-81 
96-111 
99-9 
102-260 
102-1120 
120-20 
125-446 
128-134 
129-930 
134-226 
137-103 
137-1640 
136-214 
139-120 
144-60 
146-7 
148-198 
148-77 
150-78 
152-23 
99-9 
102-940 
120-91 
125-449 
128-128 
129-930 
135-930 
138-28 
144-15 
148-77 
155-32 

98-S1 
98-118 
109-26 

98-51 
98-118 

111-96 

128-1226 
135-1076 
137-3536 
142-146 
147-120 
149-150 

98-298 
98-816 
986-1116 
99-90 

102 -260 
105-36 
120-206 
125-449 
126-1340 
130-30 
134-220 
137-1036 
137-351 
138-28 
140-14 
144-12 
146-70 
148-20 
148-776 
150-18 
152-230 
99-9 
102-112 
120-91 
128-76 
128-128 
130-40 
137-103 
138-28 
144-15 
148-770 
155-320 

98 57 
98-123 

111-68 

98-57 
98-123 

111-108 

SEQ 0239 

128-1260 
137-460 
138-90 
143-260 
148-70 
150-7¢ 

96-34 
96-85 
96-115 
99-90 
102-44 
105-36¢@ 
120-91 
126-76 
126-1340 
130-300 
135-107 
137-1036 
137-3510 
136-260 
140-146 
144-126 
146-29 
148-208 
148-776 
150-186 
153-17 
99-90 

102-112 
120-910 
128-76 
128-1266 
130-40 
137-103 
138-28 
144-15 
151-94 
157-14 

98-61 
98-127 

111-81 

98-61 
98-127 

111-120 

128-1340 | 
137-526 
138-110 
144-60 
148-196 
150-184 

98-340 
96-856 
96-1150 
99-11 
102-440 
105 -66 
120-910 
128-760 
129-17 
130-40 
135-1070 
137-105 
137-353 
138-260 
140-16 
144-15 
146-290 
148-36 
148-80 
4151-7 
153-17¢ 
102-26 
102-112 
121-35 
128-76 
126-134 
130-40 
147-103 
138-280 
144-15¢ 
151-94 
157-140 

98-65 
98-132 

133-25 

98-65 
98-132 

112-26 
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Cross reference table (CREF voS.01) 

PRINT 

PRINTB 
PRINTF 
PRINTS 
PRINTX 
PUSH 

READBU 
READEF 
RFLAGS 
SETPRI 
SETVEC 
SLASH 
STARS 
svc 
TABLE 
XFER 
XFERF 
yrent 

112-32 
120-49 
131-16 
84-960 

114 -67 
1-<390 
1-<796 
1 #190 
1-=596 

84-180 
114-17 

125-12 
151-82 

1-*990 
1->030 
1->086 
1->130 
1->186 
1->24¢ 
1->386 
1->52¢ 

84-710 
1-a12¢ 
1-a16¢ 
11-8200 

113-32 
121-29 
132-25 
98-175 

117-8 
84-1536 

SE
ES
 1530 

153¢ 
153¢@ 
30 

114-23 
127-14 
152-13 
84-1530 

S
L
A
E
L
S
I
S
I
T
E
 15306 

1530 
153¢ 
1530 
153¢ 
153¢ 
1526 
29 
1536 
15306 
1S3¢@ 

114-62 
121-36 
133-30 

84-153 
95-33 

135-93¢ 

114-70 115-29 
122-33 122-34 
133-35 6135-91 
99-182 99-219 
117-42 = 133-28 

99-104 99-108 
115-17 =116-20 
129-18 130-21 

137-52: 137-568 

148-20 148-48 
129-30 §=132-14 

184-13 155-13 
137-353@ 140-140 

116-34 
124-26 
148-62 
99-245 

133-33 

109-21 
117-9 
131-10 

137-65 

148-61 
137-140 

141-100 

H3 

117-12 
125-39 
150-13 
105-54 
133-36 

111-9 
117-30 
132-13 

148-70 
144-8 

142-120 

117-36 
125-51 
150-15 
105-59 
135-15 

111-24 
118-23 
133-16 

148-19 

143-260 

118-40 
126-34 
151-31 
105-62 

111-26 
119-14 
133-23 

151-14 

118-48 
127-48 
151-105 
111-32 

111-93 
119-19 
135-12 

119-27 
128-135 
151-117 
111-40 

111-105 
120-45 
148-55 

119-30 
128-143 
151-123 
111-7¢ 

111-117 
121-17 
150-8 

SEQ 0240 

119-43 §=119-45 
129-62 130-27 
151-124 152-18 
111-63 =114-59 

112-14 §=113-14 
122-17 124-17 
151-8 151-56 


