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1,0 GENERAL INFOFMATION 

Lei PROGRAM ABSTRACT 

This is the only diagnostic program provided for testing ce U0A-50 
Unibus Dink Controller and the disk drives connected to it. There are 
four tests within thie diagnostic: 

Test @ 1 - Unibus Addressing Teet. tune the UOA-50 ROM resident 
diagnostica, then further tests the Unibus address 
interface, 

Test @ 2 - Disk Resident Diagnostic Test, Executes the diagnostics in 
each disk drive, | 

! 
| 
| 

Test © 5 - Disk Function Test. Functionally teete each diek drive to 
ensure the disk can seek, read, write and format. 

Test #4 - Disk Exerciser, Exercises the disk drives in a manner 
similar to normal operating syatema. This test shouid be 
used to gain confidence in the reliability of the disk 
drive, 

This program is designed to handle a!l future disk drives that are 
attached to the UDA-50 without modifying or cereleceing. This is 
possible because the disk drives are programmed to tell this diagnostic i 
about all their characteristics that make them different from other ' 
drives, such as number of cylinders, sectore per cylinder, ete. 

Two other "DP-11 diagnostic programs are provided for the UDA-50 disk 
subsystem: 

CZUDEDO - UDA-50 Disk Drive Formatter. 

CXUNFEQ ~ i5:A-50 Disk Orive Formatter Data File ! 

DEC +31 - Witus Exerciser can be run on the UDA-50 using the UDA-50 
mochsle DUBCO, 

: 
This diagnostic hue been written for use with the Diagnostic Runtime 
Services Softwar: (Supervisor), These services provide the interface : 
to the operator and to the software environment. For a complete \ description of ine Runtime Services, refer to the XXDP+ User's Manual. 
There is a brie’ dencription of the Runtime Services in section 2 of 
this document, 

This diagnostic will test U0A-50's with modules M7485 and M7486, 
Whenever & Feult ia detected in sa YDA-50 and the fault can be i 
isolated “to one of the two modules in the WOA-50, Replace that module, ‘ 
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l.2 SYSTEM REQUIREMENTS 

This program was designed using the POP-11 Diagnostic Runtime Services 
revision C. Run time environments are determined by the Runtime 
Services and may change as new versions of the Services are developed. 
This program requires the following: 

POP-11 Unibus processor 
28K words of memory (minimum) 
Console terminal 
XXDP+ load media containing this program and the ZUDDEO,PAK 

data file 
One or more UDASO subsystems. The subsyetem controller must be 

type UDASO-A with microcode level 3 or greater, 
Line clock - either Type L or P 

Tne line clock is used for all timed loops in the program. The 
diagnostic will run on a wystem with no clock but will hang whenever 
an event for which the progren is waiting does mot happen (Ci.e., a 
time-out error measage will not result). 

This diagnostic program requires that the data file ZUODEO.PAK be on 
the XXDP+ system device. Thie data file is ordered under the name 
C7UDDEO. The XXDP+ syratem device must remain on-line during the 
execution of this diagnostic,
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©.0 OPERATING INSTRUCTIONS 

This section contains a brief description of the Runtime Services, For 
detailed information, refer to the XXOP+ User's Manual (CHQUS), 

2.1 COMMANDS 

There are eleven legal commands for the Diagnostic Runtime Services 
(Supervisor). This section lists the commands and gives a very brief 
description of them. The XXDP+ User's Manual has more details. 

COMMAND EFFECT 

START Start the diagnostic from an initial state 
RESTARI Start the diagnostic without initializing 
CONTINUE Continue at test that was interrupted (after tC) 
PROCEED Continue from an error halt 
EXIT Return to XXDP>+ Monitor (XXOP+ OPERATION ONLY!) 
AbD Activate a unit for testing (all unite sre 

considered to be active at start time 
DROP Deactivate a unit 
PRINT Print statistical information (see section 4.0) 
DISPLAY Type a list of all device information 
FLAGS Type the state of all "lage (see section 2,3) 
ZFLAGS Clear all flags (sce section 2,3) 

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

sFQ 0005
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eve SWITCHES 

inere are several switches which are used to modify supervisor 
operation, These switches are appendnd to the legal commands, All of 
the legal switches are tabulated below with a brief description of 
ecnoDe the descriptions below, a decimal number is designated by 

SWITCH EFFECT 

/TESTS:LIST Execute only those tests specified in 
the list. List is a atring of test 
numbers, for example - /TESTS:1:5:7-10. 
Thies list will cause tests 1,5,7,8,9,10 to 
be run. All other teste will mt be run, 

7PASS:00000 Execute ODD0DD pasees (DDUND = 1 to 64000) 
/FLAGS:FLGE Set specified flags. Flac= ore described 

in section 2.3, 
7EOP : 00000 Report end of pase mess after every 

DODOD passes only. (ODDOD = 1 to 64000) 
/UNITS: LIST TEST /ADD/DROP only those units specified 

in the list. List example - /UNITS:0:5:10-1¢ 
use units 0,5,10,11,12 Cunit numbers = 0-63), 

Example of switch usage: 

START/TESTS:12-5/PASS:1000/E0P: 100 

The effect of this command will be: 1) tests 1 through 5 will be 
executed, 2) all unitw will tested 1000 timea and 3) the end of pass 
messages will be prin.ed after each 100 passes only. A switch can be 
rec 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 £OP UNITS 

START x x x x x 
RESTART x x x x x 
CONT INUE x x x 
PROCEED x 
DROP x 
ADD x 
PRINT 
DISPLAY & 
FLAGS 
ZtL AGS 
EXLT 

SFQ 0006
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2.3 FLAGS 

Flags are used to set up certain operational parameters such as 
looping on error. All flags ore cleared at startup and remain cleared 
until explicitly set using the flags switch. fFlage are also cleared 
after a START or RESTART command unless set using the flag switch, 
The ZFLAGS command may also be used to clear all flags. With the 
erception of the START, the RESTART and ZFLAGS commands, no commands 
affect the state of tne 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 
TERs Inhibit all error reports 
IBEs Inhibit all error reports except 

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

IxXE« Inhibit extended error reports (those 
called by PRINTX macro’ 3) 

PRI Direct messages to Line printer 
PNT Print teet number as test executes 
BOE “BELL” on error 
UAM Unattended mode (no manual intervention) 
ISR Inhibit statistical reports 
Iou Inhibit program drepping of units 
LOT Loop on test 

sError messages are described in section 3.1 

See the XXO0P+ User's Manual for more details on flage. You may 
specify more than one flag with the FLAG ewitch. For example, to 
cause the program to loop on er-sor, inhibit error reports and type a 
“BELL” on error, you may use the following string: 

/7FLAGS: LOE: IER: BCE 

2.4 HAROWARE GUESTIONS 

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 aneawer this question with an "N", 
the Runtime Services will use the answers built into the program by 
the SETUP utility (see chapter 6 of the XXDP+ User's Manual), If you 
have never run the SETUP utility on this program rile, the defavit 
values Listed below (just before the question mark) will be used, 
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UNIBUS ADDRESS OF UDA (0) 172150 ? 

Answer with the address of the UDAIP register of one UDA as 
eciressed by the processor with memory management turned of F 
€ 5582450" even 16-bit address in the range cf 160000 to 
477779), 

VECTOR (0) 154 ? 

Answer with the interrupt vecto: address of the UDA. A vector 
address in the range of 4 to 774 may be specified. The UDA 
does not have a vector "hard wired” to it, go any vector not 
being used by this program and XXDF+ may be used, 

RR LEVEL (D) 5 ? 

Answer with the interrupt priority used by the UDA, Levels 4 
to 7 are accepted, This level must match the level "hard 
wired” in the UDA by the priority plug. 

UNIBUS BURST RATE (0) 63 ? 

The UDA allows the ability to control the maximum number of 
words transferred across the UNIBUS each time the UOA becomes 
master. The default anewer of 63 will allow for the fastest 
execution of this diagnostic prugram. You may answer with the 
value your operating system uses or une zaro which will tell 
the UOA to esuspiy a value that should work on any system. A 
decimal number in the range of 0 to 63 may be specified and 
all values should work on any system. A larger value will 
allow for a faster running program. The value will be passed 
directly to the UDA during initialization. 

DRIVE NUMBER (D) 0 ? 

Answer with the drive number of the drive you wish to test. 
This is the number which appears on the "unit plug” on the 
Fror’ of the disk drive. On a multi-unit drive, each sub-unit 
" on the drive muet be tested as a separate unit to 
‘ etely test the drive. A maximum of eight logical drives 
may 2. tested on one UDA at a time CUDA configuration limit). 

EXERCISE ON CUSTOHER DATA AREA IN TEST 4 (L) N ? 

Answer "N" to have test 4 (drive exerciser) run on the 
diagnostic crea of the disk. Answer "Y" to run on the 
customer data area, A "Y" answer will destroy any customer 
data that may be on the disk. A warning message will be 
printed before testing begins if this question is 
answered "Y", 

CUSTOMER DATA WILL BE DESTROYED ON: 
UNIT UDA AT ORIVE 
Xm AHHH AM KWH



Ji 
CZUDCEO UDA € GISK DRV DIAG MACRO VO5.00 Wednesday 04-Jan-84 16:12 Page 9 
USER DOCUMENTATION 

Unless the diagnostic is being run in unattended mode (i.e., 
START/FLAG:UAM command), a confirmation will also be required 
as follows: 

ARE YOU SURE CUSTOMER DAT.4 CAN BE DESTROYED (L) ? 

If the aoove question is answered "N", the entire diagnostic 
will Jcop and the Runtime Services prompt »i1] be displayed. 
No default answer is provided for this question. 

2.5 SOFTWARE QUESTIONS 

After you have answered the hardware questions or after a» RESTART or 
CONTINUE command, the Kuntime Services will ask for sofcware 
porameters, You will be prompted by "CHANGE SW (1) ?" 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 MOOS FOR SPECIAL DIAGNUSIS (L) N ? 

Test.. 2 and 4 have manual intervention modes which allow 
additional parameters to be input to alter the normal testing 
of a disk Ygrive. This question should normally be answered "N" 
when this diagnostic is firet run, Then, crpendirg on the 
errors detected, it may be desirable to change this answer to 
"Y" and alter the testing to further isolate the problem, If 
this question is a.ewered “Y", and the VAM (unattended mode 
operation) flag is set, teats 2 and 4 will print a warning 
message th>t the mode cannot be entered ard will proceed as if 
answered "N". Se: the description of the individual tests in 
section 5 for more information. 

REMAINING SOFTWARE QUESTIGNS APPLY TO TEST 4 ONLY 

This informational message is printed to describe the use of 
the ramaining questions. If test 4 is not being run, a 
"CONTROL Z" can be typed to bypass them, 

ERROR LIMIT (D) 32 ? 

Enter the number of hard errors allowed before a drive is 
dropped from exercise by test 04, A number in the range of 1 
to 65535 will be accepted, 

READ TRANSTER LIMIT I* MEGAEYTES - 0 FOR NO LIMIT (D) © ? 

When the specified nunter of bytes have beer read from a drive 
by test 94, the drive will be dropped from testing. When all 
drives are dropped, en end of pass will be indicated and the 
seiected tests will te run again, This is the method used to 
determine how long test 04 is to run. Answer with a zero to 
prevent test from ending. The only other way test 04 can end 
ig to have all drives dropped be suse the urror limit on each 
is exceeded, Of course, the operator can always stop test 44 
by typing a control-Cc. 

SFQ 0009 
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SUPPRESS PRINTING SOFT ERRORS (L) Y? 

When test #4 needs to perform retries, soft error reports will 
be printed to give as much information as possible. These 
actions are considered normal operation and are not error 
conditions until the retries fail. When the test is being run 
only to see how reliable the drive performs. this question 
should be anuwered "Y¥" so they are not confused with hard 
erro.s, The number or these soft errors is always reported in 
the statistical riport. Answer "N" to see all the soft error 
reports, 

OO INITIAL WRITE ON START (1) Y ? 

If test 04 is to do data compares, the drive will need to be 
written with data patterns readable by the program, 

If the diagnostic area is selected for testing, the 
initial write ‘s always performed (regardless of how this 
question is answered). 

If the customer data eres is selected for testing, the initial 
write will be performed when all of the following are true: 

1. This question is answered "Y". 

e. This is the first time test #4 is being run after a 
START command. 

3. The disk is write enabled. 

Answering this question "N" when testing on the customer oata 
area will normally result in date comparison errors if the 
disk was not previously written by this diagnostic or the 
formatter. 

Note tnat write checks are not performed curing the initial 
write. 

ENABLE ERROR LOG (L) N ? 

A "Y" answer will cause error mess s in test 04 to be stored in a 
log buffer. Once the 1] buffer is full, adoitional error information 
iS lost. The contents of the log buffer will be printed when test 04 
i9 stopped and a = stistical report requested. This log feature is 
intended to allow the Digital Di osie Center (90C) to start test @4 
then hang up from the system and let it run for some period of time, 
DOC car, call the system back Later, type control-C, then CONT and see 
the errors that have occurred (up to the Limit of the log buffer), A 
message will be printed to indicate no errors have occurred if vhe log 
buffer is empty. Test 04 will not be allowed to end while the error 
1 ig enabsed until the error log is printed. The log buffer will 
hoid 30 error messages when one disk unit is being tested, The log 
buffer will decrease in size as more units are tested,
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2.6 EXTENDED P-i ABLE DIALOGUE 

When you answer the hardware questions, you are building entries in a 
table that describes the devices under test. The simplest way to 
build this table is to answer all questions for each unit to be 
tested. If you have a multiplexed device such as a mass storage 
controller with several drives or a communication device with several 
lines, this becomes tedious since most of the answers are repetitious. 

To illustrate a more efficient mthod, suppose you are testing a 
fictional device, the XY11. Suppose this device consists of a control 
module with eight units (aub-devices) attached to ‘t. These units are 
described by the octal numbers 0 thro 7, There is one hardware 
parameter that can vary among units called the Q-factor, This 
Q-factor may be 0 or 1. Below is a simple way to build » table for 
one XY11 with eight units. 

@ UNITS (0) ? 8<¢CR> 

UNIT 1 
CSR ADDRESS (0) 2? 160000<CR> 
SUB-DEVICE @ (0) 7? O<CR> 
Q-FACTOR (0) 0? 1¢CR> 

UNIT ¢ 
CSR ADDRESS (0) ? 1600C0<CR> 
SUB-DEVICE @ (0) ? 1<CR> 
Q-FACTOR (0) 1? O<CR> 

UNIT 3 
CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE @ (0) ? 2<CR> 
Q-FACTOR (0) 0?) <CR> 

UNIT 4 
CSR ADURESS (0) ? 16C000<CR> 
SUB-DEVICS @ (0) ? 3<CR> 
U-FACTOR (0) 0? <CR> 

UNIT 5 
CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE # (0) ? 4<C2> 
Q-FACTOR (0) 0? <CR> 

UNT1 6 
CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE @ (0) ? 5<«CR> 
Q-FACTOR (0) 0?) «CR> 

UNIT 7 
CSR ADDRESS (0) ? 160000<CR> 
SUG -DEVICE @ (Q) 2? 6<«CRo 
Q-FACTOR (0) 0? 1<CR> 
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UNIT 8 
CSR ADDRESS (0) 160000<CR> 
SUB-DEVICE # (0) 2? 7<CR> 
Q-FACTOR (0) 1? <CR> 

Notice that the default vaiue for the Q-factor changes when o 
non-default response is given, Be careful when specifying multiple 
units! 

As you can see from the above example, the hardware parameters do not 
vary significantly trom unit to unit. The procedure shown is not very 
efficient, 

The Runtime Services can take multiple unit specifications however, 
Let's build the same table using the multiple specification feature. 

® UNITS \D) 2? 8<CR> 

UNIT 1 
CSR ADDRFSs (0) ? 160090<CR»> 
SUB-O0v (Cu @ (0) 2? 0,1<CR> 
Q-FACTOR (0) 0?) 1,0<CR> 

UNIT 3 
CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE # (0) 7?) 2-5<CR> 
Q-FACTOR (0) 0 ? OK<CR> 

UNIT 7 
CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE @ (0) 2? &,7<CR> 
Q-FACTOR (0) 0? 1<CR> 

As you can see in the above dislogue, the runtime services will build 
os many entries as it can with the information given in any one pass 
through the questions. In the first pass, two entries are built since 
two sub-devices and q-factors were specified. The Services assume 
that the CSR address is 160000 for both since it was specified only 
once. In the second pass, four ent-ies were built. This is because 
four sub-devices were specified. The "-" construct tells the Runtime 
Services to increment the data ‘rom the “irst number to the second, 
In th's case, sub-devices 2. 3, 4 und 5 were specified. (If the 
jub-device were specified by addresses, the increment would be by 2 
since addresses must be on an even boundary.) The CSR agdreases and 
Q-factors for the four entries are essumed to be 160000 and 0 
respectively since they were only specified once. The last two units 
are specified in the third pags. 
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The whole process could have been accomplished in one pass as shown 
below, 

# UNITS (BD) ?) 8<CR> 

UNT? 1 
CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE #@ (0) ? O-7<«CR> 
Q-FACTOR (0) 0 2? 0,1,0,,,,1,1<CR> 

As you can see from this example, null replies (commas enclosing a 
null field) tell the Runtime Services to repeat the last reply. 

e.? QUICK START-UP PROCEDURE 

To start-up chis program: 

1. Boot XxXOP+ 

2. Give the date and ‘aswer the LSI and SOHZ (if there 
is a clock) que.cions 

3. Type "R ZUDCEO" 

4. Type "START" 

5. Answer th: "CHANGE HW" question with “Y" 

6 . Answer all the hardware questions 

~ Answer the "CHANGE SW" question with "N" 

When you follow this procedure you will be using only the defaults for 
Flags and software parameters, These defaults are described in 
sections 2.3 and 2.5. 



BO 
t.. 

CZUOCEO UDA € DISK ORV DIAG MACRO VO5,00 Wednesday 04-Jan-84 16:12 Page 14 
USER DOCUMENTATION 

Sample of terminal dialogue to test two disks on one UDA-50: 

DR>STA/FLA:PNT 

CHANGE HW (L) 7? Y 

@ UNITS (D) 7 2 

UNIT 0 
UNIBUS ADDRESS OF UDA (0) 172150 ? 
VECTOR (0) 154 2? 
BR LEVEL (0) 5 ? 
UNIBUS BURST RATE (0D) ? 
DRIVE NUMBER (0) 0,1 
EXERCISE ON CUSTOMER DATA AREA IN TEST 4 (L) N ? 

CHANGE SW (L) 2.N 

TST: OO1 
TESTING INTERRUPT ABILITY OF UDA AT ADR 172150 VEC 154,., COMPLETED 

TST: 002 
TST: 003 
TST: 004 

UNIT 0 UDA AT 172150 DRIVE 0 RUNTIME 0:02:43 
INITIAL WRITE COMPLETE 

UNIT 1 UDA AT 172150 DRIVE 1 RUNTIME 0:05:31 
INITIAL WRITE COMPLETE 

TEST 4 IN PROGRESS, RUNTIME 0:15:00 

UNIT ORIVE SERTAL -NUMBER SEEKS MBYTES MBYTES HARD SOFT Ecc 
X1000 READ WRITTEN ERRORS ERRORS 

te) 0 0 3 9 6 0 9 ie) 
1 1 1 3 8 6 0 QO Q 

SFQ 0014
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Sampie of terminal dislogue going through software questions to 
specify transfer limit Cone disk being tested). 

DR>STA/FLA:PNT 

CHANGE HW (L) ?.N 

CHANGE SW (L) 2? Y 

ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ? 

REMAINING SOFTWARE QUESTIONS APPLY TO TEST 4 ONLY 

ERROR LIMIT (0) 32 ? 
READ TRANSFER LIMIT IN MEGABYTES - 0 FOR NO LIMIT (0) 075 
SUPPRESS PRINTING SOFT ERRORS (L) Y ? 
DO INITIAL WRITE SN START (L) Y ? 
ENABLE ERROR LOG (L) N ? 

TST: 001 
TESTING INTERRUPT ABILITY OF UDA AT ADR 172150 VEC 154... COMPLETED 

TST: 002 
TST: 003 
TST: 004 

UNIT 0 UDA AT 172150 DRIVE O RUNTIME 0:02:43 
INITIAL WRITE COMPLETE 

UNIT 0 UDA AT 172150 DRIVE O RUNTIME 0:09:41 
REACHED TRANSFER LIMIT - TESTING STOPPED 

TEST 4 IN PROGRESS. RUNTIME 0:09:41 

UNIT ORIVE SERIAL -NUMBER SEEKS MBYTFS MBYTES HARD SOFT Ecc 
X1000 READ WRITTEN ERRORS ERRORS 

ce) 0 0 2 5 4 ie) ce) Q 

CZU0C EOP 1 
1st OO SUPMLATIVE ERRORS 

TESTING INTERRUPT ABILITY OF UOA AT ADR 172150 VEC 154.,.COMPLETED 

TST: 002 

a 

SFQ 0015
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3.0 ERROR INFORMATION 

3.1 TYPES OF ERROR MESSAGES 

There are three levels of error messages that may be issued by a 
diagnostic: general, basic and extended, General error messages are 
always printed unless the "IER" flag is set (section 2.3). The general 
error message is of the form: 

NAME TYPE NUMBER ON UNIT NUMBER) TST NUMBER PC: XXXxXXxX 
error message 

where: NAME = diagnostic name 
TYPE = error type (SYS FTL ERR, DEV FTL ERR, HRD ERA or SFT ERR) 
NUMBER = error number 
UNIT NUMBER = 0 - N (N io last unit in PTABLE) 
TST NUMBER «= test ond subtest where error occurred 
PC: XXXXXX = addrese cf error meseage call 

System fatal errors (SYS FIL ERR) are used to report errors that ere 
fatal to the entire diagnostic program. The diagnostic stops and the 
Runtime Services prompt is printed, 

Device fatal errors (OVC FTL ERR) are used to report errors that are 
fatal to the device (may be either a UDA-50 or diek drive). Testing 
stops om that device for the remainder of the current test. 

Herd errers CHRD ERR) reports most of the errore detected. Testing 
will normally continue efter the printing of the error. 

Soft errors (SFT ERR) are used only in teet 4. They present 
information about an error for which recovery will be attempted. These 
are printed only if the SUPPRESS PRINTING SOFT ERRORS software question 
is answered "N" and are used only to provide oe greater detail of 
information. During the error recovery attempt. several soft errors 
may be printed. Untese the soft errors are followed by a hard error 
message, the error condition was corrected and testing proceeds, 

Basic error messages sre messoges that contain some additional 
information about the error. hese are always printed unless the 
"IER" or “IBE" Flage are eet (section 2.3). These messages ore 
printed after the associated general message, 

Extended error messages contain supplementary error information such 
@s register contents or good/bad data. These are always printed 
unless the “IER”, “IBE" or "IXE" f) ere set (section 2.3). These 
messages are printed after the associated general error message and 
any associated basic error messages. 

The general and basic error messages from this diagnostic are always 
one line each, The basic message defines what program detected the 
error, the drive being tested and the time of the error, 
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The POP-11 program that is loaded into memory when you give the 
"R ZUODCEO" command to the XX0P+ monitor is only a emall part of this 
diagnostic. A deta File called ZUDDEO.PAK on the system load device 
Cthe same device from which the "R" command read the POP-11 program) 
contains four programs which are read from the file and loaded into 
the UDA-50 for execution, These progrens are called "diagnostic 
machine" or DM programe. The "di oetic machine” is the facility in 
the UDA-SO which executes a PDP-11 Like pogram. The large majority of 
the testing is done by these four "diagnostic machine” programe. bnee 
the POP-11 program has loaded and started the "diagnostic machine” 
program, all it does ia respond to requests from that program. These 
requests include such things ae telling the “diagnostic machine” which 
disks on that UOA-5O are to be tested, printing an error message and 
vocat ing statistics which are printed in the statistical report (see 
section 4,0), 

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

HOST PROGRAM UDA AT xxxxxx RUNTIME hhh: mm: es 

The host program (POP-11) detected the error. UDA AT xxxxx 
identifies the address of the UDA-50 being tested. It may be 
omitted if the error is not specific to one UOA-50, 

UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh: mms 

The “diagnostic machine" program loaded in test 1 detected the 
error, OM PC xxxx identifies the address in the “diagnostic 
machine” program where the error message is reported, 

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME Khh:mm;ss 

The "diagnostic machine" program loaded in test 2 detected the 
error. DM PC xxxx identifies the addreas in the “d: agnostic 
machine” program where the error message is reported, ORIVE xxx 
identifies the drive number. 

DISK FUNCTIONAL OM PC:xxxx UDA AT xxxmxx DRIVE xxx RUNTIME hhhimm:ss 

The "diagnostic machine" program loaded in test 3 detected the 
error, 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hnhimmn:ss 

The “diagnostic machine" program loaded in test 4 detected the 
error, 

Sample error message: 

C2U0C OVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC: xxxravx - general message 
HOST PROGRAM UDA AT 172150 RUNTIME 0:00:12 - basic message 
UDA RESIDEN. DIAGNOSTICS DETECTED FAILURE \ 

UDASA CONTAINS 104041 d- extended message 
REPLACE UDA MODULE M7485 / 

SFQ 0017



FO 
CZUDCEO_UOA € DISK DRV DIAG MACRO VO5.00 Wednesday 04-Jan-84 16:12 P 8 ; USER DOCUNENTATEON eonesday an age 1 SF@ 0018 

Informational meseages are aleo printed by this program, They are 
usually one or two lines in lengtn. They are printed as extended 
meszages and are always printed unless the "IER", "IBE" or "LXE" 
flags are set. 

Sample informatioral message: 

UNIT QO UOA AT 172150 DRIVE O RUNTIME 0:02:43 
INITIAL WRITE COMPLETE 

3.2 SPECIFIC ERROR MESSAGES 

Following is a list of the error meseages that inmay be printed by the 
diagnostic program, In the list, sume of the numbers that may vary 
with execution om program version are shown ae "xxx", These include 
program counters and runtime, Other cumbers, auch ss unit number, 
drive number, VDA-50 address and data in registers are Filled with 
sample numbers. Additional information about the error may follow the 
error message, 

3.2.1 HOST PROGRAM ERROR MESSACES (00001 to 00999) 

00001 CZUDC SYS FTL ERR 00001 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME xixnien 
I_ DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 
UOS HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE 

When the hardware questions were anewered, two units were 
selected with the same UNIBUS addrese but with a different 
vector, BR level or burnt rate. A single UOA-SO can have only 
one vector, OR level or burst rate. The program is aborted and 
returns to the Runtime Services prompt so that you can change 
the hardware questions. 

90002 CZU0C SYS FTL ERR O0CO2 ON UNIT 00 TST xxx SUB 000 PC: xxxann 
HOST PROGRAM UDA AT 172150 RUNTIME xraxixn 
I OON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 
TWO UNITS SELECS THE SAME ORIVE 

The hardware questions for two unites were exactly the same, 
The program is aborted and returns to the Runtime Services 
prompt so that you can change the hardware questions.
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00403 

00004 

00005 

00006 

Q0007 

C2u0C SYS FTL ERR 00003 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:ax 
I OON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 
MORE THAN EIGHT ORIVES SELECTED ON THIS UDF 

Up to four physical disk drives can be attached to a UDA-50O at 
one time. A physical disk drive may be from one to four 
logical disk drives. Each logical disk drive 18 considered one 
unit to the diagnostic program, Even though more than ei 
Logica’ diek drives can be attached to one UDA-50, the JDA-50 
only supports eight. The program ie aborted and returns to the 
Runtime Services orompt go that you can change the hardware 
questions. 

C2U0C SYS FTL ERR 00004 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM RUNTIME x:xxixx 
NOT ENOQUG:1 ROOM IN MEMORY TO TEST THE UNITS SELECTED 
PLEASE START PROGRAM OVER AND TEST FEWER UNITS AT A TIME 

This program does not Limit the number of units that can 
be tested by specifying a maximum number. What linits 
the number is the smount of memory used to store dats 
on each unit. You have exceeded the number of units 
that are testable at one time. Start program over and 
select fewer unites. 

CZU0C SYS FIL ERR 00005 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM RUNTIME xixxinx 
CHECKSUM ERROR IN DM PROGRAM FILE 

KH» a DM program is read from the load media, a checksum 
is saiculated, If the checkeum contained in the File 
does not maich what is calculated, an error reading 
the date file is declared. Restore the data file 
ZUOCEN PAK to your Load nedia. 

CZUOC SYS FTL ERR CO006 ON UNIT 00 TST xxx SUB 000 PC: xxxxx» 
HOST PROGRAM RUNTIME x:xx3xx 
TASLE INCONSISTANCY ERROR. PLEASE RE-LOAD PROGRAM 

When the host program is started, controller tables are 
set according to the P-toc les. Error 00006 will occur 
if the tables were corrupted after restarting the diag- 
nostic. Load and start your program again, 

CZU0C SYS FTL ERR 00007 ON UNIT 00 TST «xx SUB 000 PC? xxxxxx 
HOST PROGRAM RUNTIME xAinxinn 
ERROR IN ]M PROGRAM FILE. 0M PROGRAM NUT FOUNO 

The host program was not able to read the UM program 
from the load media properly. Restore the data file 
ZUNDEO.PAK to your load media, 
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00008 

00010 

CZu0C SYS FTL ERR 00008 ON UNIT OO TST xxx SUB O00 PC: xxxnxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx 
I DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 
TWO UDA'S USE THE SAME VECTOR 

The hardware questions for two unite epecified different 
UDA-50 Unibus addresses but identical vector addresses, The 
program is aborted and returns to the Runtime Services prompt 
so that you cen change the hardware questions. 

CZU0C DVC FTL ERR 00010 ON UNTT O00 TST xxx SUB 000 °C: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNIIME xixxixa 
Hee eto. OIAGNOSTIC IS BEING USED WITH THTS CONTROLLER 

» 

Yre APT diagnostics are designed to run with one type of 
UDA-50 boarc set Ceither M7161-2 or M7485-6). For example, 
If the user is running CIUDA with a UDA-50 M7485-6 tyce, 
this error will occur. In that case the user will be told 
to use CIUDF. The following is a detailed description of 
which test is used with what configuration. 

CIUOF - UDA-50 with M7485-6 modules runs tests 1-3 
CIUOG - UDA-50 with M7485-6 modules runs test 4 
CIUOH - UDA-S50O with M7485-6 modules runs tests 1-3 
CIUOI - UDA-50 with M7485-6 modules runs test 4 
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00014 CZU0C DVC FTL ERR 00014 ON UNIT 00 TST xxx SUB xxx PC: xxxmxx 
HOST PROGRAM UDA AT 172150 RUNTIME xixxixx 
UDASO CONTROLLER IS AT A REVISION LEVEL NO LONGER SUPPORTED 
BY THIS DIAGNOSTIC PROGRAM, THIS PROGRAM REQUIRES A UDASC-A 
CONTROLLER (MODEI. 6) WITH MICROCODE REVISON AT 3 OR GREATER, 

CONTROLLER REPORTED MODEL CODE xx ANDO MICROCODE VERSION xx 

All UDASO-0's (modules M7161-2) are not supported by this diag- 
nostic. Tne module set M7485-6 is the only one that can be tested 
by this diagnostic. If the controller is % UDASO-0 (M7161-2) 
it will not be tested. If the controller is ma LOASO-A (M7485-6) 
and it has ole microcode (the microcode version is less than 
3) this message will be printed but testing wilt go on. If 
the controller consists of the M7161-2 modules, install one 
with M7485-6 modules, Do not intermix the two, ic will not 
work ! 

SEQ 0021
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Czu0C OVC FTL ERR 00021 ON UNIT 00 TST 091 SUB 003 PC; xxnxxx 
HOST PROGRAM UOA Al 172150 RUNTIME xsxarxx 
UDA RESIDENT DIAGNOSTICS DETECTED FAILURE 

UDASA CONTAINS 105154 
REPLACE UDA MODULE M7486 

The UDA Resident diegnoetic detected a failure. Ihe 
error is displayed in the UDASA. Here are the possible 

their meaning: error values and 

104000 
104040 
104041 
1051u¢ 
105105 
105152 
105153 
105154 
106040 
106041 
106042 
106047 
106055 
106071 
106072 
106200 - 
107103 
107107 
107115 
112300 
122240 
122300 
142300 

P
e
 
e
e
 
e
e
 

|
 

’ 
o
r
e
 

t
e
 
e
e
 

Fatal sequncer error 

proc 
proc 
proc 
proc 
proc 
proc 
proc 
proc 
proc 
proc c

c
c
c
o
o
0
c
e
0
°
0
o
 processor ALU error 

ROM parity error 
with no Board @2 or RAM parity error 
RAM buffer error 
SOY ecror 
write mode wrap SERDES error 
read mode SERDES, RSGEN, and ECC error 
ALU error 
Control Regieter error 
OFAIL/ROM parity error/Board o1 test count is wrong 
Constant ROM error with OD proc running SDI test 

Unerpectant trap found, sborted diagnostic 
- U proc 

U proc 
Step 1 
U proce 
U proc 

ROM error 
ROM parity erre 
data error (MSB not set) 
RAM perity error 
RAM buffer error 

Board 02 test count was wrong 
Step 2 error 
NPR error 
Step 3 
Step 4 

error 
error 

Replace the board specified. M485 is the Unibus 
interface board. M7486 is the SDI interface board. 
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CzU0C OVC FTL ERR 00022 ON UNIT 00 TST O01 SUB O03 PC: axxxxx 
HOST PROGRAM UCA AT 1/2150 RUNTIME x:xxixx 
STEP BIT DIO NOT SET IN UDASA REGISTER DURING INITIALIZATION 
STEP BIT EXPECTED 004000 

UOASA CONTAINS 000000 
REPLACE UDA MODULE M7485 

The UDA did not respond as expected during the 
initialization sequence which communicates using data 
in the UDASA register. A normal response from the UDA 
contains either uv STEP oft 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 

Tne expected step bit mor the error bit set within the 
expected time. 

CzZzU0C OVC FTL ERR 00023 ON UNIT 00 TST 001 SUB 005 PC: xnanrn 
HOST PROGRAM UDA AT 172150 RUNTIME xixx:ian 
UDA GIO NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATION 
6 WORDS WERE TO BE CLEARED STARTING AT ADDRESS 040644 
FIRST SEVERAL WORDS NOT CLEARED (UP TO 6): 

ADDRESS CONYENTS 
040644 000010 
040650 000010 
040652 000010 

REPLACE VOA MOOULE M7485 

The UDA is to clear the ring structure (a communications area 
used by the UDA to talk to the host) in nost memory before 
Step 4 of initialization, If the UDA diagnostics did not 
clear memory and did not flag an error, then error message 
00023 is displayed. The contents of each word in memory 
is vet to 177777 before the test. Failure of the UDA 
to clear each word indicates a fault in the address 
interface to the Unibus, 
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00024 CZU0C OvC FTL ERR 00024 ON UNIT 00 TST 001 SUB 006 PC; xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx 
UDASA REGISTER DID NOT GO TO ZERO AFTER STEP % WRITE OF INITIALIZATION 
PURGE/POLE OIAGNOSTICS WERE REQUESTED 

UGDASA CONTENTS 004400 

For better testing. the host can test the PURGE and POLE 
mechanism of the UDA. To Jo 80 the host suts bitlS of the 
step 3 data and sends the data to the UDA. The UDA must 
go to zero and wait for the purge and pole. If the UDA 
never went to zero, then error message 00024 is displayed. 
Tne UDA may have a bad M7485 module or the UNIBUS 
maybe broken, 

00025) =TZUDC DVC FTL ERR 00025 ON UNIT 00 TST xxx SUB 000 PC; xxxxxar 
HOST PROGRAM UDA AT 172150 RUNTIME x:xxixx 
UNA DIO NOT RETURN CORRECT DATA IN UDASA REGISTER DURING INITIALIZATION 

UDASA EXPECTED 004400 
UDASA CONTAINS 004000 

REPLACE UDA MODULE M7485 

For each step of initialization, specific cata is expected 
to be displayed in the UWDASA, If the UDASA does not match 
the expected data, then error ieusnge 00025 is displayed, 
Replace UDA module M7485, 

00026 C2U0C OVC FTL ERR 00026 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xxixx 
DATA COMPARISON ERROR DURING DIAGNOSTIC PORT LOOP TEST 

DATA SENT TO UDASA 000001 
RECEIVED FROM UOASA 000000 

REPLACE UDA MODULE M7485 

Tne UDA can be put into a mode where the UOASA acts 
as oa wrap port. While the UDA is in this mode, any 
data being sent to the UDASA will be displayed in tne 
UDASA with:n a small period of time. if the data in 
the UDASA does not match the data that was sent to the 
UOASA, then error mesaage 00026 is displayed. Replace 
UDA module M7485. 

00027 CZU0C OVC FTL ERR YO027 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
MOST PROGRAM UDA AT 172150 RUNTIME x:xxixx 
UDASA REGISTER DID NOT CHANGE AFTER WRITING TO IT 
IN PORT LOOP DIAGNOSTIC 

UDASA CONTAINS 004400 
REPLACE UDA MODULE M7485 

The UDA can be put into a mode where the UDASA acts 
as a wrap port. While the UOA is in this mode, any 
data being sent to the UDASA will be displayed in the 
UDASA within a smal! period of time, After the host 
program sent data to it while it was in diaynostic 
wrap mode, tie UDA did not change the contents of the 
‘MASA. Error message 00027 igs displayed, Replace 
WIA module M7485, 
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00028 8 CZU0C DVC FTL ERR 00028 ON UNIT 00 TST 001 SUB 004 PC: xxxxxx 
HOST PROGRAM VODA AT 172150 RUNTIME x:xx:xx 
UDA DID NOT INTERRUPT THE POP-11 
REPLACE UDA MODULE M7485 

The host program timed out while waiting for an interrupt 
that had to occur. The UDA was told to use interrupts 
during the initialization process. The UDA then waited 
for the interrupt but it did not occur. Replace the 
UDA module M7485, 

00029 Czu0C DVC STL ERR 00029 ON UNIT 00 TST 001 SUB 004 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx 
UDA INTERRUPTED AT OIFFERENT BR LEVEL THAN SPECIFIED IN HARDWARE 
QUESTIONS. INTERRUPT WAS AT BR LEVEL 5 
CHECK PRIORITY PLUG ON UDA MODULE M7485 
OR CHANGE HARDWARE QUESTIONS 

The priority plug on the UDA and the BR LEVEL specified 
during the hardware questions do not match. Either 
chan the plug sumber or rean-wer the hardware question. 
If all theese have been done and there is still a problem 
replace UDA module M7485. 

00030 CZU0C OVC FTL ERR 00030 ON UNIT 00 TST xxx SUB 000 PC: >o.axxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx 
UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE RUNNING DM PROGRAM 

UDASA CONTAINS 100004 

A message from the UDA firmware reports an unexpected 
failure, An error code is presented in the UOASA, 
Here is a list of the codes and their meanings: 

004400 - UDA has been inited by either a bus init or by 
writing into the UDATP, 

100001 - UNIBUS envelope/pach read error (parity or timeout) 
100002 - UNIBUS envelope/packwt write error (parity or timeout) 
100003 - UDA ROM and RAM parity error 
100004 - UOA RAM parity error 
100005 - UOA ROM parity error 
100006 - UNIBUS ring read error 
100007 - UNIBUS ring awrite error 
100010 - UNIBUS interrupt master failure 
100011 - Hos* access timeout error 
100012 - Host exceeded credit Limit 
100013 - UDA SDI hardware fatal error 
100014 - DM XFC fatal error 
100015 - Hardware timeout of instruction loop 
100016 - Invalid virtual circuit identifier 
100017 - Interrupt write error on UNIBUS 
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CZU0C DVC FTL ERR 00031 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UOA AT 172150 RUNTIME x:xxixx 
NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES 
ASSUME PROGRAM IS HUNG 

All OM programs ore required to commur icate with the 
host program: so as to assure the host oregran that 
the DM program is not hung up or in an erdless loop. 
If the OM program has not done so. the ‘et program 
assumes the DM is hung and this message ippears. 

CZU0C OVC FTL ERR 00032 ON UNIT 00 TST xxx SUB 200 PC: xxxxx» 
HOST PROGRAM UDA AT 172150 SUNTIME x: xx:ax 
MESSAGE BUFFER RECEIVED FROM DM PROGRAM WITH UNKNOWN REQUEST NUMBER 
MESSAGE BUFFER CONTAINS: 

000001 000002 000003 00004 000005 000006 000007 
000008 000099 000010 000011 000012 000013 000014 
000015 900016 000017 000018 000019 000020 000021 
000022 000023 000024 000025 000026 000027 000028 
000029 000030 000031 000032 000033 000034 000535 

The DOM program and the host program communicate with 
each other using packets. Each packet must have a 
request number set up by the DM program and irterpreted 
by the host program. This request number is not a 
known request number. The problem may be the UNIBUS 
or either one of the UDA modules or a corrupted DM 
program. Word 1 contains the 0M request number, and 
word 2 typically contains the drive number, The rest 
of the buffer contains information specific to a 
DM request. The numbers in the example snow the order 
in which words are diaplayed. 
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00033 CZUOC OVC FTL ERR 00033 ON UNIT 00 TST xxx SUB 000 PC: xxnxrx 
HOST PROGRAM UDA AT 172150 RUNTINE xixarnx 
RESPONSE PACKET FROM UDA DOES NOT CONTAIN EXPECTED DATA 
EITHER UDA RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED CORRECTLY 

COMMAND PACKET ScNT RESPONSE PACKET RECEIVED 
000000 000020 000000 000020 
000000 000000 900000 000000 
000000 000002 900000 000202 
000000 014536 000000 014336 
000000 034674 Q00000 034674 
000000 0OO000C 000000 000000 

900000 000000 
000000 051232 000000 051232 

000000 000000 
000000 060000 000000 000000 
000000 000000 000000 900000 
0000060 000000 000000 000000 | 

The host progrem inepected the -esponee packet which nas 
given by to UDA. The responses packet may have been in 
error with one of the following pointe: 

1) Tne end code was not as expected. 
2) The status code showed an error occurred with the 

leet command. 
3) The command reference numbers (the firet word) did 

not match, 

If 1 or 3 occurred, there may have been ea transmission ! 
problem hetween the UDA and the host program. If 2 occurred, | 
check the error code in the MSCP specification for further 
information. The packets ere displayed two words 
per line. low order word and byte to the right 
(corresponding to the MSCP long-word entity). 

00036 CZUDC OVC FTL ERR 00036 ON UNIT 00 TST nnn SUB 000 PC: xxnaxx 
HOST PRROGRAM UOA AT 172150 RUNTIME xixarnn 
NO INTERRUPT RECEIVED FROM UDA FOR 30 SECONDS : 
WHILE LOADING OM PROGRAM ' 

After a OM progres: has been sent to the UDA, the host 
program expects an interrupt within 30 seconde, The 
interrupt is used to aseure the host program tnat the 
OM progrem is sane. If no interrupt occurred, then 
error seaeage 00036 is displayed and the 0M program is 
aseumed to be hung. 
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00037 

00038 

CZUOC OVC FTL ERR 00037 ON UNIT 00 TST xxx SUB 000 PC: xxxxnx 
HOST PROGRAM UDA AT 172150 RUNTIME xinnsxx 
UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE LOAVING DM PROGRAM 
DASA CONTAINS 100004 

REPLACE UOA MODULE M7485 

While loading the 0M program to the UDA, the UDASA 
became non-zero. When this occurs, it signifies that 
the UDA microcode has run across a fatel error, The 
dieplayed value ie in octal, Check the error code with 
the List included with error number 00030. 

CZUOC DVC FTL ERR 00038 ON UNIT 00 TST 001 SUB 002 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xxrxx 
MEMORY ERROR TRYING TO READ UOA REGISTERS 
CHECK UNIBUS SELECTION SWITCHES ON UDA MODULE M7486 
OR UNIBUS 
OR REPLACE UDA MODULE M7485 

A non-existant memory error occurred when the host program 
tried to access the UDAIP and UDASA registers while in 
subtest 2 of test 1. Tre UDA is at another address 
(check the UNIBUS asclection switches) or module 
M7485 is broken or the UNIBUS is broken, 
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3.2.2 

01000 

01001 

01002 

TEST 1 ERROR MESSAGES (01000 TO 01999) 

CZU0C HRO ERR 01000 ON UNIT 00 TST 001 SUB 007 PC; xxxxxx 
UNIBUS ADDRESSING OM PC:xxx1% UDA AT xxxxax RUNTIME hhh:mmiss 
NON-EXISTANT MEMORY ERROR TRYING TO READ FROM UNIBUS, 

OC TAL HEX 
ADDRESS 000000 o00co 

The host nas given the DM routine the range of 
accessible hoet memory. While reading one location 
rnithin the range, it appesred non-eristant to tne UDA, 
Since everything within the bounde were believed to be 
acceesible this error mess will be printed, The 
message prints the address in octal and hex. 

CZU0C_ HRD ERR 01001 ON UNIT 00 TST 001 SUB 007 PC: xxxxax 
UNIBUS ADDRESSING OM PC:xxxx UOA AT xxxxxx RUNTIME hhhimm:ss 
PARITY ERROR ON READ FROM UNIBUS, 

OCTAL HEX 
ADDRESS 900000 00000 
DATA READ 900000 0000 
DATA EXPECTED 000000 0006 

The host has given the DM routine the range of 
accessible host memory. While reading one location 
within the range, the 0M routine has found a location 
with bad parity. Every location wee accessed by the 
host progrem. The host program filled a location with 
ite address. The message printe the address, 
the data it actually received, and the expected data it 
ahould have received in octal and hex. 

CZU0C HRO ERR 01002 ON UNIT 00 TST 001 SUB 007 PC: wrxnnay 
UNIBUS ADORESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhhimmiss 
UNIBUS ADORESSING ERROR - INCORRECT DATA READ, 
MEMORY LOCATION SHOULD CONTAIN OWN ADDRESS. 

OcTaL MEX 
DATA READ 000000 0000 
DATA EXPECTED 000000 0000 

Tne host has given the DM routine the locations of 
accessible host memory. Every location was accessed 
by the host program. The host program filled a 
location with ite address. The OM program read 
From one location and found that the data it read 
was nc’. equal to its address. The message prints 
the eddrese. the data it actually received, and 
the expected data it should have received in octal and hex, 
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01003 CZU0C WROD ERR 01003 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx 
UNIBUS ADDRESSING DM PC:xxxx UOA AT xxxxxx RUNTIME hhh: mm:se 
NON-EXISTANT MEMORY ERROR TRYING TO READ FROM UNIBUS WITHIN BUFFER, 

OCTAL HE X 
STARTING ADDESS OF BUFFER 123456 OA72E 

BUFFER SIZE 001234 029C 

After reading every accessible location of host memory, 
the OM routine breaks up memory into buffers, The OM 
routine writes and reede date patterne from each host 
buffer into ite OM buffer. While reading one of these 
buffers, a non-existant memory error occurred, The 
message prints out the starting addreas of the buffer 
and the size of the buffer in octal(for POP-11 ueers) 
ond in hex(for VAX users) so the user can determine 
about where the non-existant memory Location occurrud, 

01004 CZU0C HRD ERR 01004 ON UNIT 00 TST 001 SUB O07 PC: xxxxxx 
UNIBUS ADDRESSING DM PC:xxxx UDA AT xaxxxx RUNTIME hh:mm:ss 
PARITY ERROR ON READ FROM UNIBUS WITHIN BUFFER, 

OCTAL HE Xx 
STARTING AUDESS OF BUFFER 123456 OATE 

BUFFER SIZE 001234 029C 

After reading every accessible location of host memory, 
the OM routine breaks up memory into buffers. The OM 
routine writes and reads data patterne from each host 
buffer into its OM buffer. While reading one of these 
buffers, a parity error occurred. The message prints 
out the starting eddress of the buffer and the size of 
the buffer in octal(for PUP-11 users) and in hex(for 
VAX users) eo the user can determine about where the 
non-existant memory lecation eccurred,
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01005 CZU0C HRD ERR 01005 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx 
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME fhhimm:ss 
DATA COMPARE FAILED AFTER WRITE THEN READ FROM UNIBUS., 
BUFFER SIZE = 005302(0) 
STARTING ADDRESSES OF BUFFERS 

OCTAL HEX 
044232 0489A 
057056 OSE2E 
071676 073BE 
104512 O894A 

CURRENT DATA PATTEPN READ 
LAST PATTERN WRITTEN 
STARTING ADORESS OF LAST BUFFER WRITTEN 
NUMBER OF ERRORS FQUNO 

LOCATION DATA EXPECTED 
OCTAL HEX CCTAL HEX 

OS70S6 OS5E2E 111111 9249 
057060 0SE30 044444 4924 
057062 O5E%e2 022222 2492 

OAC2(X) 2754 .(D) 

0) 
ce) 
104512(0) 
2754.(D) 

DATA RECEIVED 
OCYAL HEX 

002472 O53A 
005302 OACEe 
000000 0000 

OB894A(K) 

After reading an entire buffer, the OM program checks 
each location. If any or all of the lucations did not 
contain the expected data, this mess: appears. It contains 
the buffer size in octal. hex and decimal. The reason 
it appears in decima' is so the user can corralate this 
velue with the numbe of errors which ie printed in 
decimal. The start: g addresses of the buffers are 
printed in octal and hex. There will alwaye be at 
Least two buffers and up to four buffers printed. 
The current data pattern reac is printed. OM program 
will be teeting the bufter with thie data pattern. 
The last date pattern written by the 0M program is 
printed. The address of the last buffer written is 
printed in octal and hex. 
presented in the ressroce. 

Av many as three errors are 
This portion presents the 

location of the erro:, the expected data and 
the actual data all in octal and hex, 
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01006 C2ZU0C_ HRD ERR 01006 ON UNIT 00 TST 001 SUB O07 PC: xxxxxx 
‘INIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTLME hh:mm:ss 
UNISUS ADDRESSING ERROR. TWO ADDRESSES READ SAME LOCATION. 

OCTAL HEX 
KNOaN GOCD ADDRESS 625252 32AAA 
ERROR ADDRESS 425252 22AAA 
ADDRESS BIT IN ERROR 200000 10000 

The UDA can only write tu a small portion of memory 
Secouse thers ie a POP-11 program running in the 
menory. To verify it can address all of memory, it 
uses one locat'’on that it ie permitted to write which 
it calle a "known good address”. Sy changing only one 
bit in the addrea: of this location it selects a "test 
address”. Different patterns are written to the "known 
good address”, each vollowed by a read of the "test 
address’. If the data cead from the “teet address” 
matches th? data written to the "known good address” 
each time, the address line is determined to be stuck, 
The "test address" is printeo as the error address. 

3.2.3 TEST 2 INFORMATIONAL MESSAGES 

UNIT x UDA AT xxxxxx DRIVE xxx RUNTIME Ahir ss 
INFORMATION SENT BACK FRUM THE ORIVE IS BEING PRESENTED, 

TEST NUMBER 0000 
ORIVE TYPE 00 
ERROR NUMBER 0000 

data 

There is not erver, but it is a message. The disk 
drive wanted the let the host know what had 
happened when the drive's internal diagnostic 
was run. The format follows that of hard error 2021. 

UNIT x UDA AT xxxxxx ORIVE xxx RUNTIME hhhimm:ss 
FOLLOWING REPORT HAS BEEN TRUNCATED DUE TO SIZE 

Tnis is o message that may appear if the disk drive 
gove too much data for the OM program to handle. 
nis message may preceed the previous message and 

hard error 2021, 
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3.2.4 

02000 

02001 

02002 

02003 

TEST 2 ERROR MESSAGES (02000 TO 02999) 

CZUO0C HRD ERR 02000 ON UNIT 00 TST 002 SUB O00 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxanx ORIVE xxx RUNTIME Khhhimm:ss 
HOST SPECIFIED UNIT @0 THAT CAN'T 8E FOUND, 
TEST2 RESTARING 

When test 2 starts executing out of the 0M, it doesn't 
know if it had been started to execute drive diagnostics 
or restarted to down line load a diagnostic into the 
drive. If it hed beer restarted for the latter reason, 
the host must tell Test 2 which drive wae to receive the 
diagnostic. If the drive epecified by the host is not 
attached to tne UDA or could not be located by Test 2, 
this error message will be printed. 

CZ2U0C HRD ERR 02001 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PU:xnnx UDA AT xxx DRIVE xxx RUNTIME hhh: mmiss 
CANNOT RECEIVE VALIO ORIVE STATE FROM DRIVE AFTER DRIVE WAS INITED 
CHECK IF ORIVE IS POWERED ON. 

This error message is presented if valid drive state 
was not received from tne drive after the drive was 
inited, There are two tyoes of invalid states: no 
clocks or ‘hard’ errors. If after getting stete and 
no clocks occur, error 2091 is reported. There may 
be a bad tranemitter on tie drive side or a bad receiver 
on the UDA side or the SOI cuble may have taken a hit. 

CZUCC HRD ERR 02002 ON UNIT 00 TST O02 SUB 000 PC: xxnxxx 
DISK RESIDENT OM PC;xxxx UDA AT xxxaxx ORIVE xxx RUNTIME hhhenn:ss 
DRIVE STATE RECEIVED HAS BAD PARITY AFTER DRIVE WAS INITED 

This error meesage is presented if bad purity was 
received from the drive after the drive was inited. 
There may be a bad transmitter on the drive side 
or a bad receiver on the UDA side or the SOI cable 
may have taken a hit, 

CZU0C HRD ERR 02003 ON UNIT 00 TST 002 SUB 000 PC: xxnxnx 
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME Annem: 3s 
DRIVE IS NOT ASSERTING RECEIVER READY IN DRIVE STATE AFTER DRIVE WAS INITED 

This error message is presented if receiver ready was not 
received from the drive after the drive was inited. 
There may be o bad transmitter on the drive side or 
e bad receiver on the UDA side or the SDI cable may 
have taken a hit, 
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02004 

02005 

02006 

Q2007 

CZU0C HRD ERR 02004 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT OM PC:xxxx UOA AT xxaxxx DRIVE xxx RUNTIME hhh:mm:ss 
TIME -OUT ON SEND OF ECHO COMMAND TO DRIVE 

ECHO DATA FF 

This error message is presented if a nend of the 
ECHO command timed out. This may be caused by 
receiver ready being deasserted. Tne echo data 
is presented i:. hex, 

CZU0C HRD ERR 02005 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC;xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhhimm:ss 
ERROR DURING RECEIVE OF ECHO RESPONSE FROM DRIVE 

ECHO T FF 

This error message is presented if a receive of an ECHO 
command was in error, Tne acho data is presented in hex, 
There may be a bad tranemitter on the drive side or a 
bad receiver on the UDA side or the SDI cable may have 
taken a hit. 

CZUDC HRD ERR 02006 ON UNIT 00 TST 002 SUB 000 PC: xxxxaa 
OISK RESIDENT DM PC:xxxx UDA AT xxaxxx ORIVE xxx RUNTIME hhhimmsigs 
ECHO COMMANO RESPONDED WITH DIFFERENT DATA 

ECHO DATA SENT OOFE 
ECHO DATA RECEIVED OOFF 

This error message is presented if the data returning from 
an ECHO command dit not match the data it was suppose to, 
The data presented is in hex, 

CZU0C HO ERR 02007 ON UNIT 00 TST 002 SUB 000 PC: xxxuxa 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME AhA:mm:ss 
ERROR BIT SET IN GET STATUS RESPONSE AFTER DRIVE CLEAR COMMAND 

GET STATUS RESPONSE 
REAL TIME STATE state 
STATUS (FROM R TO L): word6 wordS word4 word3 word2 word) word0: 

This error message is p-esented when an error bit 
is set in the status of a drive after the drive 
was cleared of all errors. The date displayed 
is the responce from a GET STATUS command, 
The error bits in the responce are in bit position 3, 5 
and 6 of word2. For further description of the 
GET STATUS reaponce, refer to the SDI Functional 
Spec v3.6 and the drive's functional spec, 

REAL TIME STATE state: REAL TIME STATE 0003 
The real time state is the real time drive state <<AFTER>> Test Pad 
detected the error, <<THIS VALUE IS DISPLAYEO IN HEX>>,. In this 
example, receiver ready and attention are both asserted, 

The bit positions are defined as follows: 
9001 - Receiver resdy (Test 2 able tu transmit to drive) 
0002 - Attention Cerror occurred or online timeout expired) 
0040 - Available (drive offline and usuable) 
1000 - Read/Write ready 
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02008 

02009 

The complete meaning of these bits is beyond the scope of this text, 
please refer to the operator documentation for the drive you are 
working on, 

STATUS (R TO L): word6 wordS word4 word3S word2 wordl wordd: 
The status is the response to the SDI GET STATUS command. These 
words are printed in HEX, <<NOTE THAT YHE STATUS IS PRINTED OUT 
FROM RIGHT TO LEFT!!>>, The status’ meaning is beyond tne scope 
of this text, please refer to the operator documentation for the 
drive you are working on, 

C2V0C HRD ERR 02008 ON UNIT 00 TST 002 SUB 000 PC: xxxxrx 
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:imm:ss 
TIME-OUT ON SEND OF ONLINE COMMAND TO DRIVE 

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

CZUO0C HRD ERR 02009 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIOENT DM PC;xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhh:mm:ss 
ERROR DURING RECEIVE OF ONLINE RESPONSE FROM DRIVE 
explanation 

This error message ‘s presented if a receive of an ONLINE 
comand was in error. An explanation of what the error was 
is also presented. Thene explanations are: 

TIMEOUT ERROR OCCURED DURING RECEIVE xFC 
- This evror is a failure of the drive to respond to an 

SDI level 2 command (see tne SOI specification) before 
the drive-supplied command timeout expires. 

1ST WORD NOT START FRAME DURING HECEIVE XFC 
- The first word received by the UDA from the drive was 

not a valid message start frame. 

FRAMING ERROR OCCURED ON SOI LEVEL O READ DURING RECEIVE xFC 
- This is caused ty one of the Following conditions; 

1) Tllegal frome code -- the frame is not a message 
start, continue, or end frame. 2) Illegal sequence 
of frames -- such as a message start frame without 
ever receiving 8 message enj frame. This can be 
caused by tiie drive sending a response before the UA 
asserts receiver ready, or a random hit on the SOI 
cable that gerbles a frame or a bad drive transmitter 
or UDA receiver, 

CHECKSUM ERROR OCCURED ON SOI LEVE1. O READ DURING RECEIVE XFC 
- The checksum attached to a meseage end frame did rot 

match the checksum computed over the level > command, 
This could be caused by a bad drive tranemitter, bad 
UDA receiver, incorrectly computed checksum by the 
drive (unlikely) or a random hit on the SDI cable, 
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bUFFER SIZE SMALLER THEN RESPONSE OURING RECEIVE XFC 
- A buffer size size set avide for the response was not 

large 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 
garbage with tne response. 

CODE FROM RECEIVE XFC WAS UNINTELLIGIBLE FROM SUBSYSTEM 0000 
- The responce from the drive was not anything that was 

expected. Possible UDA microcode change without test 
2 update. 

CZU0C_HRD ERR 02010 ON UNIT O00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT 0M PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhhimm:ss 
ONLINE COMMANDO WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The ONLINE command was not successful. The drive's status 
is displayed. See hard error 2007 for further information 
on the format of the status. The drive did not assert 
the RECEIVER READY signal over the SOI, 

CZUDC_HRO ERR 02011 ON UNIT 00 TST 002 SUB 000 PC: xxaxxxx 
DISK RESIDENT DM PC: xxx UDA AT xxxxxx  ORIVE xxx RUNTIME nhh:imm:iss 
ONLINE COMMAND OID NCT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE /7€ 
ACTUAL RESPONSE 00 

Tre ONLINE command did not return an expected 
response code. If there were at least an UNSUCCESSFUL 
response, test 2 will veport the drive state and status. 
The expected response and actual response are in hex, 

CZU0C HRD ERR 02012 ON UNIT 00 TST 002 SUB 000 PC: xxraxx 
OISK RESIDENT OM PC; xxxx UOR AT xxxnnx DRIVE xxx RUNTIME hhh:mm:ss 
TIME-OUT ON SENO OF GET UNIT CHARACTERISTICS COMMAND TO DRIVE 

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

CZU0C_HRO ERR 02013 ON UNIT 00 TST 002 SUB 000 PC: xxxxan 
OISK RESIDENT OM PC;xxxx UDA AT xananx DRIVE xan RUNTIME inhh:mmiss 
ERROR OURING RECEIVE OF GET UNIT CHARACTERISTICS COMMAND FROM DRIVE 
explanation 

This error message is presented if a receive of a GET UNIT 
CHARACTERISTICS command was in error, An explanation of 
what the error was is also presented, These e:.planations 
are described in hard error 2009, 
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CZU0C_HRD ERR 02014 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT OM PC:xaxxx UDA AT xxxxxx ORIVE xxx RUNTIME mAhhimm:ss 
GET UNIT CHARACTERISTICS COMMAND WAS UNSUCCESS*UL 
REAL TIME STATE 0003 
STATUS CR YUL): 1312 1110 0908 O706 0504 O302 oO100 

The GET UNIT CHARACTERISTICS command was not successful. 
The drive's status io displayed. See hard error 20097 for 
further information on the format of the status. 

CZUDC 34RD ERR 02015 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx VYOA AT xxxxxx DRIVE xxx RUNTIME Ahh: mn: 9s 
GET UNIT CHARACTERISTICS COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 78 
ACTUAL RESPONSE 00 

The GET UNIT CHARACTERISTICS command did not return an expected 
response code. The expected response and actual response 
are in hex, 

CZUOC_HRD ERR C2016 ON UNIT 00 TST 602 SUB 000 PC; xxrxxa 
DISK RESIDENT OM PC;xx.% UDA AT xxxxxx ORIVE xxx RUNTIME Whhimniss 

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

lhe nost tells the 0M program what to do after the DM 
program is done testing the drive's diagnostic, If 
the value ‘s not within the expected range, this error 
message is printed. There is no drive problem, The 
preblem is between the host anc the UA. 

CZU0C HRO ERR 02017 ON UNIT 00 TST 002 SUG O00 PC: xxx 
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhhimm:es 
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 SDI. 

CZU0C HRD ERR 02018 GN UNIT 00 TST 002 SUB 000 PC: xxanax 
DISK RESIDENT OM PC;xxxx UDA Af xxrxanxn DRIVE xxx RUNTIME Ahhimm:ss 
ERROR DURING RECEIVE OF DIAGNOSE RESPONSE FROM DRIVE 
explanation 

This error message is presented if a receive of a DIAGNOSE 
comand was in errar, An explanation of what the error was 
is also presented. These explanations are described in 
hard error 2009, 
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02019 

029020 

02021 

02022 

02023 

CZU0C HRD ERR 02019 ON UNI] 00 TST 002 SUB 000 PC: xxxxxx 
OISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhhimm:ss 
OIAGNOSE COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS CR TOL): 1312 1110 0908 O706 0504 0302 0100 

The DIAGNOSE command was not successful. The arive’s status 
is displayed. See hard error 2007 for further information 
on the Format of the status. 

CZU0C HRD ERR 02020 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
DIAGNOSE COMMAND OID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE FC 
ACTUAL RESPONSE 00 

The CIAGNOSE command did nov return an expected 
response code. The expected response and actual response 
are in hex. 

CZU0C HRD ERR 02021 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
OISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE »xx RUNTIME hhh:mm:ss 
ORIVE DIAGNOSTIC REPORTS A HARD ERROR 

TEST NUMBER 0000 
ORIVE TYPE 00 
ERROR NUMBER 0000 

data 
Tne drive diagnostic found an error and is reporting the 
error back to the host. All values are in hex. TEST NUMBER 
shows what test was run, ORIVE TYPE shows what type of 
drive was being tested. ERROR NUMBER shows the result of 
the test. The drive may pass back data to the host. 
This data will be presented in a 32 bit hex format following 
the error message. More data may follow the 32 bit hex 
values. This data is printed it, ascii format. For 
definitions of what these values mean, refer to the 
drive functional spec. 

C2U0C HRD ERR 02022 ON UNIT 00 TST 002 SUB 000 PC: xxannnx 
DISK RESsDENT OM PC:xxxx UDA AT xxxxxx ORIVE xx» RUNTIME hhh; mmiss 
HOST PROGRAM UOWN LINE LO”*DED A DIAGNOSTIC WITH A ZERO BYTE COUNT 

The host program was attempting to down line load a 
diagnostic of zero length. The DM program must have 
the byte count specified by the host, 

CZU0C HRD ERR 02023 ON UNIT 00 TST 002 SUB COO PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME Ahhinm:ss 
DIAGNOSTIC fFilnam REQUESTED BY THE DRIVE COULD NOT BE SUPPLIED BY HOS], 

The host program could not supply the diagnostic ‘filnam' 
to down Line load to the drive. 
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CZU0C HRO ERR 02024 ON UNIT 00 TST 002 SUB 090 PC: xxxxxx 
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:iss 
TIME-OQUT ON SENO OF MEMORY READ COMMAND 70 ORIVE 

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

CZUDC HRD ERR 02025 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT OM PC:xxxx UDA AT xx»xxx DRIVE xxx RUNTIME hhh: mm:ss 
ERROR DURING RECEIVE OF MEMORY REAQ RESPONSE FROM DRIVE 
explanation 

This error messaje is presented if a receive of a MEMORY READ 
command was in error. An explanation of wat the error was 
is also presented. These explanations are described in 
hare error 2009, 

CZU0C HRD ERR 02026 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh: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 was not successful. The drive's status 
is displayed. See hard error 2007 for further information 
on tne format of the status. 

CZU0C_ HRO ERR 02027 ON UNIT 00 [ST 002 SUB O00 PC: x).xxxx 
DISK RESIDENT DM PC ixxxx UDA AT xxxaxx ORIVE xxx RUNTIME hhh:mm:ss 
MEMORY READ COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 72 
ACTUAL RESPONSE 00 

The MEMORY READ commend did not return an expected 
response code. The expected response and actual response 
ere ir hex, 

CZU0C HRD ERR 02028 ON UNIT 00 TST 002 SUB O00 PC: xxxxxx 
DISK RESIVENT OM PC:xxxx LOA AT xxxxxx DRIVE xxx RUNTIME hhhimmiss 
TIME -OUT ON SEND OF MEMORY WRITE COMMAND TO DRIVE 

The MEMORY WRITE command timed out while it was sent 
to the drive. The drive did not aszert 
the RECEIVER READY sign-l over the SDI. 

Cell «0 ERR 02029 ON UNTT 00 TST 002 SUB 000 PC; xxxrnn 
oe SIDENT DM PC;xxxx VUOA AT xaxxaxxx DRIVE xxx RUNTIME Whi: mm:ss 
ERR... DURING RECEIVE OF MEMORY WRITE RESPONSE FROM DRIVE 
exp.ianation 

This error message is presented if a receive of a MEMORY WRITE 
command was in error, An explanation of what the ercor was 
is also presented, These explanations are described in 
hard error 2009. 
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02030 

02031 

02032 

02033 

Q20354 

CZU0C HRD ERR 02030 ON UNIT 00 TST 002 SUB 000 PC: xmnxnxx 
DISK RESIDENT DM PCixxnx UDA AT rxnaxxx ORIVE xxx RUNTIME hhhimm: as 
MEMORY WRITE COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS CR TOL): 1312 1110 0908 0706 0504 0302 0100 

The MEMORY WRITE command wae not succeseful, The drive's status 
is displayed. See hard error 2007 for further information 
un the Format of the etatus. 

CZUO0C _HRO ERR 02031 ON UNIT CO TST 002 SUB 000 PC: K»mrnxa 
DISK RESIOENT OM PCixxxx UDA AT xnnnnanx ORIVE xxx AUNTIME Khim: ss 
MEMORY WRITE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 7E 
ACTUAL RESPONSE e) 

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

CZU0C _ HRO ERR 02032 ON UNIT CO TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PCixanx UDA AT xxmann DRIVE xxx RUNTIME Ahh mm: ag 
TIME -OUT ON SEND OF RUN COMMAND TO ORIVE 

Tre RUN command timed out while it wae sent 
to the drive. The dri-e did not esesert 
the RECEIVER READY signel over the SDI. 

CZUOC HRO ERR 02033 ON UNIT 00 TST 002 SUB 000 PC: xannnn 
DISK RESIDENT OM PC:xnxxn VUOA AT axnann DRIVE xxx RUNTIME Anni mma 
ERROR OURING RECEIVC OF RUN RESPONSE FROM DRIVE 
explanation 

This error message is presented if a receive of a RUN 
commend wee ir error. An explanation of what the error was 
is also presented. These explanations sre described in 
hard error 2009. 

CZUOC HRD ERR 02034 ON UNIT 00 TST O02 SUB O00 PC: xxanan 
DISK RESTS NT OM PCrxxnn JOA AT nxxxnn DRIVE «x» RUNTIME hhhimmiss 
RUN COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS (CR TOL): L312 1110 0908 0706 0504 0302 O100 

The RUN command was not succeseful, The drive's status 
is diepleyed. See hard error 2007 for further information 
on the format of the atatus, 

Re wake ee ome te bee eon: 

SEQ 0040
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02435 

02036 

02037 

02038 

02039 

02040 

CZU0C_HRO ERR 02035 ON UNIT 00 TST 002 SUB O00 PC: xunnxn 
DISK RESIDENT OM PCrxxxx UDA AT xnxxnnn ORIVE xxx RUNTIME hhhimm: es 
RUN COMMAND DID NOT RETURN EXPECTED RESPOMSE CODE 

EXPECTED RESPONSE 7E 
ACTUAL RESPONSE 00 

The RUN command did not return an expected 
reaponse code. The expected response and actual response 
are in hex, 

C7U0C_HRO ERR 02036 ON UNIT 00 TST 002 SUB 000 PC: xxxnnn 
DISK RESIDENT OM PCixxxxn UDA AT xxxxnx ORIVE xxx RUNTIME Ahinimn:ss 
TIME-OQUT ON SEND OF RECALIBRATE CO.MAND TO DRIVE 

Tre RECALIBRATE command timed out while it was sent 
t> the drive, The drive did not assert 
the RECEIVER READY signal over the SDI. 

CZU0C HRD ERR 02037 ON UNIT 00 | 1st 002 SUB O00 PC; xxxxnx 
DISK RESIO-NT OM PC;xxxx UDA AT xxanun ORIVE xxx RUNTIME hhhimm:ss 
ERROR DURING RECEIVE OF RECALIBRATE RESPONSE FROM DRIVE 
explanation 

This error meseage is presented if a receive of a RECALIGRATE 
command was in error. An explanation of what the error was 
is elec presented. These explanations are described in 
hard error 2009, 

CZU0C_HRO ERR 02038 ON UNIT 00 TST 002 SUB 000 PC: xxaxxan 
DISK RESIOENT OM PC:xxxx UDA AT xxxxnxx ORIVE xxx GUNTIME hhhimm:os 
RECALIBRATE COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The RECALIBRATE command was not successful. The drive's status 
ie displayed. See hard error 2007 for further information 
on the formet of the status. 

CZU0C_HRO ERR 02039 ON UNIT 00 TST 002 SUB 000 PC: xuaxnnn 
OISK RESIDENT OM PC:axnxn UDA AT xrnnnan DRIVE xxx RUNTIME hhhiimniss 
RECALIBRATE COMMAND DID NOT RETURN EXPECTED RESPONS: CODE 

EXPECTED RESPONSE 7E 
ACTUAL RESPONSE 00 

The RECLAIBRATE command tid not return an expected 
response code. The expected response and actual response 
are in hex, 

CZ2U0C _HRO ERR 02040 ON UNIT 00 TST 002 SUB 000 PC: xxxann 
DISK RESIDENT DM PC:axxx UDA AT xxanxn DRIVE xxx RUNTIME fhnymmiss 
TIME-QUT ON SENO OF GET STATUS COMMAND TO DRIVE 

Tre GET STATUS command timed out while it was sent 
to the drive. ‘he drive did not agsert 
the RECEIVER READY signal over the SDI. 

SFQ 0041
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02041 

02042 

02043 

02044 

02045 

CZU0C_HRD ERR Hess ON UNIT 00 TST 002 SUB 000 PC: xannxn 
OISK RESIDENT OM PC;xxxx UDA AT xaxnxx ORIVE xxx RUNTIME hhh: mn:go 
ERROR OURING RECEIVE OF GET STATUS RESPONSE FROM DRIVE 
explanation 

This error measage is presented if a raceive of a GET STATUS 
command wee in error. An explanation of wnat the error was 
is aleo presented. These explanations are described in 
hard error 2009, 

CZU0C_HRD ERR 02042 ON UNIT Ov TST 002 SUB 000 PC: xxxxxx 
OISK RESIDENT DOM PC;xxxx LIMA AT Piaeaien ORIVE xxx RUNTIME hhh:imn:ss 
GET STATUS COMMAND WAS UNSUCCESS- UU 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 3°92 0706 0504 0302 0100 

The GET STAUTS command as rot successful. The drive's status 
is displayed. See -ard error 2007 for further information 
on the format of the status, 

CZU0C HRO ERR 02043 ON Ui! 94 TST Oe SUB O00 PC: xxxxxx 
DISK RESIDENT OM PCimwnn CUR AT xxuxxn ORIVE xxx RUNTIME hhh:mmiss 
GET STATUS COMMAND OIC NOT 2G TURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE FE 
ACTUAL RESPONSE vu 

Tre GET STAT')s tomiw.d did not return an expected 
response code. Thc # nected response and actual response 
are in hex. 

CZUOC HRD ERR 02044 ON UNTT 0 TST 002 SUB 000 PC: xxxnin 
DISK RESIDENT OM PCixxxx UA AT xxxxxx ORIVE xxx RUNTIME hhiimmiss 
TIME-OUT ON SEND OF ORIVE CLEAR COMMAND TO DRIVE 

Tre DRIVE CLEAR eoai.cna timed out while it was sent 
to the drive, . .. ‘ve did not assert 
the RECEIVER READY eigial over the SDI, 

CZUNC HRD ERR 02045 ON i!) ) 30 TST 002 SUB O00 PC; xxnuxx 
DISK RESIVENT OM Piogxaxs (OA AT xxannn DRIVE xxx RUNTIME hhhimms ss 
ERROR DURING RECEIVE OF URIVE CLEAR RESPONSE FROM DRIVE 
explanation 

Thies error mesesu. is presenced if a receive of a DRIVE CLEAR 
command wae in ar-o°. An explanation of what the error was 
is also presented, Ihese explanations are described in 
hard error 2009, 

SFQ 0042 
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02046 CZU0C _HRO ERR O204f ON UNIT 00 [ST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT OM °C:xxxx UDR AT xxxxxx DRIVE xxx RUNTIME Khh:mm:ss 
ORIVE CLEAR COMMAND HAS UNSUCCESS’ & 
REAL TIME STATE 0003 
STATUS CR TO 1): 1312 1110 0908 0706 0504 0302 9100 

Tre DRIVE CLEAR command wee not successful. The drive's status 
is diepleyed. Sea hard error 2007 for further information 
on the formrt of the status. 

02047 CZUOC HRD ENR 02047 ON UNIT 00 TST 002 SLE 000 PC: xxxxxx 
OISK RESIDENT DM PC:xxxx UDA AT xxxxnxx ORIVE xxx RUNTIME hhh:mm:ss 
ORIVE CLEAR COMMANO DIO NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE 7E 
ACTUAL RESPONSE 00 

The DRIVE CLEAR commas did not return an expected 
response code. The expected response ond actual response 
are in hex, 

3.2.5 TEST 3 INFORMATIONAL MESSAGES 

UNIT xx UDA AT xxxxxx DRIVE xxx RUNTIME Wnh:mmn: ss 
LOGGABLE INFORMATION AFTER RECAL 
REAL TIME STATE 0003 
STATUS (R TOL). 1312 1110 0908 0706 0504 0302 0100 

After sending a RECALIGRATE commend, the ATTENTION 
bit was set. Taet 3 then aent a GET STATUS command 
and found the LOGGABLFE INFORMATION bit was set. This 
i3 not an error, it is only some information being sent 
from the drive. Mormal operat:.on continues. 

Check 03001 Vor explanation of ‘REAL TIME STATE’ and ‘'STATUS' 



C2ZU0CEO VOA € DI 
USER DOCUMENTATYI: 

3.2.6 

03001 

03002 

F4 
ak DRV OIAG MACRO VOS.00 Wednesday 04-Jan-84 16:12 Page 44 

CZU0C HRD ERK C3001 ON UNIT 90 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:imm:ss 
TIME-OUf ON SEND 
COMMAND WAS command 
REAL TIME STATE 0003 
STATUS (R TO L)+ 1312 1110 C908 0706 0504 0302 0100 

Tf test 2% trics to send a level 2 command to the drive, and 
receiver “ead, is daasserted, error 3001 occurs. 
Where command is one of the following: 

GET COMMON CHARACTERISTICS 
ONLINE 
DRIVE CLEAR 
DISCONNECT 
CET SUBUNTT CHARACTERISTICS 
GET Sf4Tus 
CHANGE Hobe 
INITIATE RECL IBRATE 
SPIN UP 

REAL TIME STATE state: RES! TIME STATE 0003 
The real tim. atece is the real Cime drive state <<AFTEQ>> Test 3 
detected the wcrar, << THIS VALUE IS DISPLAYED IN HEX>>. In this 
exammle, receiver camiy and attention are both asserted, 

The bit positions ec dafined as follows: 
0001 - Receive ready (Test 3 able to transmit to drive) 
OOCe - Athsation Cerror occurred or online timeout expired) 
0040 - Availuble (drive offline and unuable) 
1000 - Rawsd/-rite ready 

The complete acariniga of inese bite is beyond the scope of this text, 
please refer to the cperator documentation for the drive you are 
working on. 

STATUS (R TOL): word6 words words word3 word2 wordl wordd: 
The atatus is the response to the SOI GET STATUS command. These 
worde are printed in €X,  <<NOTE THAT THE STATUS IS PRINTED OUT 
FROM RIGHT TO LEFT!'.>. she status’ meaning is beyond the scope 
of this text, piense vefer to tne operator oocumentation for the 
drive you are werking on, 

CZUOC HRD ERR 03002 ON LRITT 00 TST 003 SUB 000 FC: xxxrnx 
DISK FUNCTION DM PCixxex 1604 AT xxnnxe DRIVE xxx RUNTIME Khhr amiss 
TIME -QUT OF RECEIVE 
COMMANO WAS GET COMMON CHAHACTERISTICS 
REAL TIME STATE 000: 
STATUS (R TOL): L312 11190 0808 0706 0504 0302 0100 

This crror is a failure of the drive to respond to an SDI 
level 2 command (ys: tse SDI specification) befor the 
drive-supplied cajun: timeout expires, 

Check 03001 for exalsnation of ‘REAL TIME STATE’ and ‘STATUS' 

SFQ 0044 
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030038 

03004 

03005 

03006 

CZU0C_HRO ERR 03003 ON UNIT OF TST 003 SUB 000 PC: xxxnnn 
MISK FUNCTION DM PC:xxxx UDA AT xxxxmn ORIVE xxx RUNTIME hhh:mm:ss 
FIRST WORD RECEIVED WAS NOT A START FRAME 
COMMAND WAS GET COMMON CHARACTERISTICS 
REAL TIME STATE 0003 
STATUS (CR TOL): 1312 1110 OS0S 0706 0504 0302 0100 

Ine first word received by the UDA from the drive was not a 
valid message start frome, 

Check 03001 for explanetion of ‘REAL 1IZMF STATE’ and ‘STATUS’ 

CZU0C HRO ERR 07°94 ON UNIT O. IST 003 SUB 000 PL: xxxxxx 
OISK FUNCTION DOM PC: :ax UDA 1) xxxxxx DRIVE xxx RUNTIME hhhimm:ss 
FRAMING ERROR ON LEVEL 0 RESPONSE 
COMMANDO HAS GET COMMON CHARACTEOISTICS 
REAL TIME STATE 0003 
STATUS CR TOL): 1312 1110 ©°03 0706 0504 0302 0100 

Error 3004 is caused b. one or more of the followiag 
conditions: 1) Illege' f:eme code -- the fram is not 
8 mesrege start, continue, or end frame. 2) Illegal 
sequence of frames -- such a8 a mese start frame 
without ever receivirg = message end frame. This can ve 
caveed oy the drive aecding a response before the UDA 
seserts receivur read’. or a random hit on the SOI cable 
thot gerbles o frame or a bad drive transmitter or UDA 
receiver, 

Check O3001 for explanition of ‘REAL TIME STATE' and 'STATUS' 

CZUOC HRD ERR 05005 ON UNIT © 157 003 SUB 000 PC: xnnnxn 
DISK FUNCTION DM PC:xxxk UDA 47 xxxann DRIVE xxx RUNTIME Rhh:mm:ss 
CHECKSUM ERROR ON LEVEL © RESPONSE 
COMMAND WAS GET COMMON CHARACT Ee TICs 
REAL TIME STATE 0003 
STATUS CR TOL): 1312 1110 C'UB 0706 C504 0302 0100 

The checkeum attached .» 3 message end frame did not match 
the checksum cumuted over the level 2 command, This could 
be caveed by @ bed dvs traremitter, bad UDA receiver, 
incorrectly computed chickwum by the drive Cunlikely) 
or a random hit on the “SUL cable. 

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

CZU0C HRO ERR O3006 ON UNIT O86 TST 003 SUB COO PC: xxnrnn 
DISK FUNCTION OM PC;:axxxx UOA AT »xunxx ORIVE xxx RUNTIME nhhimmiss 
RESPONSE LONGER THAN EXPEC TE! 
COMMANO WAS GET COMMON CHARACTER SSYICS 
REAL TIME STATE OGCS 
STATUS (CR TOL): 13128 1310 0998 0706 0504 0302 0100 

The Suffer size vet owide for the response was not large 
enough for the respons received, This is caused by the 
drive sending » respe ge that is incorrect for the request 
sent to the drive, or the drive sending some garbage with 

SFQ 0045 
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03007 

03008 

03009 

Q3011 

the response, 

Check 035001 Far eaplanacion of ‘REAL TIME S'PTC' ang ‘STATUS: 

COUDC HRO ERR 03007 ON Lidl! OO TST 003 SUB COO SC: aAxanxx 
DISK FUNCTION OM PC:xxxx LOA PT axxxxx DRIVE xxx RUNTIME hhhimm:ss 
CODE TROM RECEIVE WAS UNINEL! TGTBLE FROM SUBSYSTEM = 0000 
COMMANO WAS GET COMMON CHARACTERISTICS 
REAL TIME STATE 0003 
STATUS CR TOLD: 1412 1110 O54 0706 0504 0302 0100 

The unknown error code occurs when the UDA returns an error 
code from an operation that test 3 does not recognize. 
Possible UDA miceucak: change without tent 5 update. 

Check 05001 fos explanetion of ‘REAL TINE STATE’ and ‘STATUS! 

CZUOC HRD ERR 03008 ON UNIT 00 IST 003 UB 000 PC: xxxxxx 
DISK SUNCTION DM PCraxxxx UOA At xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
COMMAND OID NOT RETURN EXPECTED RESPONSE CODE 
COMMANO WAS GET COMMON CHARACTERISTICS 

EXPECED RESPONSE Te 
ACTUAL RESPONSE 7D 

REAL TIME STALE 0003 
STATUS (CR TOL): 1312 1110 0908 9706 9504 0302 0100 

This is caused by receiving an UNSUCCESSFUL responee from 
the drive, om the drive sending some response other than 
the correct responce for the request sent tc the drive, 
See the contents of status for the unexpected response 
@¢rror (or reason). 

Check 03901 for explanation of ‘REAL TIME STATE’ and ‘STATUS: 

CZUO0C HRD ERR 93009 CN UNTT OC TST 003 SUB 090 PC: xxxarn 
DISK FUNCTION DM PC:xxxx UCN AL xaxxxa DRIVE xxx RUNTIME hnhimmiss 
DRIVE NOT ASSERTING RECEIVER READY IN DALYE STATE 
REAL TIME STATE 0002 
STATUS (R TOL): 1312 1110 ©0908 0706 0504 90302 0100 

Tewt 3 inite ths orive and cnecks che drive's real time 
state. If RECELVER Xo Sli was mot asserted after a period 
of time this error mersage is printed, 

Cneck 03001 for exslarstion of ‘REAL TIME STATE' and ‘STATUS' 

CZU0C_ HRO ERR 038011 ON UNI) OO FST 00% SUB GOO PC: xxxaan 
DISK FUMCTION DM PC;x>~x UDA AT xxxnxxn DRIVE xxx RUNTIME hhhimm:ss 
NO VALID STATE FROM DRIVE 
NO ORI'VE CLOCKS 
CHECK THAT DRIVE IS POWERED ON. 

If test 2 attempts .. get the drive state, anu finds that 
there are no dgrive socks on the port, the above mess 
is vecusrsa, This +"ror usually meane that the SDI cable 
i9 rot connected cise orive is not powered on or the 
drive's port button that connects it to this UDA is not 

SFQ 0046
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O30l2 

03014 

03015 

03016 

O3017 

03018 

depresses), 

CZUOC HRO ERR 03012 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UDA AT «xnxx DRIVE xxx RUNTIME hhhimm:ss 
NO VALIO STATE FROM CRIVE 
HARD PARITY OR PULSE ERROR FCR 1/2 A SECOND 

If teat 3 attempts to yet the drive state, and gets pulse 
er pority errore for m full 1/2 second, the above message is 
printed, This erros umsally indicates a poor connection 
or grounding of the SUI cables. a bad drive transmitter, a 
bad UDA receiver or a oroken SDI cable. 

CZU0C HRD ERR 03014 ON UNIT 09 TST 003 SUB 000 PC: xxxxax 
DISK FUNCTION DM PC:x»x: UDA AT axxxxx ORIVE xxx RUNTIME nhh:mm:ss 
SUBUNTT CHARACYERISICS SAY THERE ARE ZERO READ ONLY GROUPS 
IN THE DIAGNOSTIC AREA 

After interrogating the subunit characteristics, test 3 
finds out that the drive claime there are zero read on) | 
groupe in the cliagnostic oraa, There must be at leas? 
one for the test to run. 

CZUDC HRO ERR 03015 ON UNIT 0 5/7 003 SUB 000 PC: xxxxxx 
DISK FUNCTION OM PC:xx>.. UDA AS xannax ORIVE xxx RUNTIME Wh...cunt 9s 
SUBUNIT CHARACTERISTICS SAY THERE ARE LESS THAN 1 READ/WRITE 
GROUPS IN THE DIAGNOSTIC AREA 

After interrogating the aub-ait cheracteristics, test 3 
finds out that the driva claims there are zerc read/write 
groups in the diagnostic aren. There must be at least 
one for the test to rus, 

CZU0C HRD ERR O35016 ON UNIT 00 TUT 003 SUB O00 PC: xxnnnx 
DISK FUNCTION DM PCrxmxx UWA AL xexxam DRIVE ann RUNTIME Whhimm:iss 
NEITHER R/W REACY NOR ATTENTION Sct AFTER RECALIBRATE COMMAND 
REAL TIME STATE 0003 
STATUS CR TOL): 1312 1110 O903 0706 0504 0302 0100 

Aftey a RECALIBRATE cimmand, R/W READY er ATTENTION did 
not set. Check the otute for further information. This 
could be cause by a oad tranamitter or receiver or by a 
hit on the SDI cable. 

Check O35001 for explanacion of 'REAL TIME STATE’ and ‘STATUS’ 

CZU07 WRO ERR 03017 ON UNIT 06 TS) CO3 SUB 000 PC: xxnrnnn 
DISK FUNCTION DM PC:x=xx UDO AL xxcaxn ORIVE xxx RUNTIME nhnimnise 
SUBUNTT CHARACERISTICS SAY L&S& THAN 3. DIAGNOSTIC CYLINDER 

After interrogeticvg the aubuait characteriotics, test 3 
finds out that ‘the drive clo:rme there are zero diagnostic 

Vinders. There mist be at least one for the test to run. 

CZUOC HRO ERR 03018 ON WNIT 0) TST 003 SUB 000 PC: xKaaKkas 
DISK FUNCTION OM PCr: xxx UDA AT xxxnan ORIVE xxx RUNTIME hhh smmigs 
REPO. WRITE READY DROPPED BLY ORE FORMAT OPERATION 
CYLINDER asa. GROUP bb. TRACK cc. 

SEQ 0047
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03019 

03020 

03022 

REAL TIME STATE OuLs 
STATUS (R TOL): 1342 1110 0908 0706 0504 0302 0100 

Tne R/W READY signei +:a9 ceannertsd oy the drive be“ore 
a format opera on wae going ’.> be sent by the UOA, 
The drive wav ve gone of f line or is not transmitting 
properly or the UDA may ont be receiving prop*rly or 
the SDI cable took a hit. 

Where: 
aes is tie cylind sr value in decimal, 
b> is the group value in decimal. 
cc igs hs track value in decimal. 

Check 03001 for : «planativ: of ‘REAL TIME STATE! and ‘STATUS! 

CZU0C HRD ERR 05019 ON UNIT 00 TST 00% SUB (90 PC; axxxax 
DISK FUNCTION DM PCsxxxx '0A AT xxxxxx ORIVE xxx RUNTIME BAhhimmiss 
FORMAT OPERATION REPORTED « (ME-OUT FAILURE 
CYLINDER aaa. GROUP bh. TRACK c.:. 
REAL TIME STATE 0003 
STATUS CK TOL): 1312 1119 O98 8706 0564 0302 O09 

The format operation gert by the UDA failed. The command 
timed out possibly tue c. receiver ready being dropned or 
communication problem (bud trarsmitter or receiver or hit 
on the SDI cable) 

Where; 
aao is the cylinder value in decimal, 
bb io the group value in decimal, 

Check O2001 for e s.cration of 'REAL TIME STATE’ ang ‘STATUS’ 

cc is the track value in decimal. 
CZUOC HRD ERR 03020 ON UNIT 00 TST 003 SUB 000 PC: xxxxax 
DISK FUNCTION OM PC:xxxx UOA AT xxxxxx DRIVE xxx RUNTIME hhhimarss 
AFTER RECAL, ERROR BITS WERE SET 
REAL TIME STATE 0003 
STATUS CR TOL): 1312 1110 0908 0/06 0504 0302 0100 

After sending a RECALIBRATE command, the ATTENTION 
bit wus set. Test 3 then sent a GET STATUS command 
and found the error bits were set. For further 
inTormation, check the state and the status. 

Check 03001 for eraplanation of ‘REAL TIME STATE’ and ‘STATUS! 

CZU0C HRD ERR 03022 ON UNIT 00 TST 003 SUB 000 PC; xaxxxxr 
DISK FUNCTION OM PC; xxx UDA AT xxaxxx ORIVE xxx RUNTIME hhhimmiss 
READ/URITE READY OROPPED BEFORE WRITE OPERATION 
CYLINOER aaa. GROUP bb. TRACK cc 
REAL TIME STATE 00u3 
STATUS (CR TOL): 1312 1110 0908 0706 0504 0302 0100 

The R/W READY signal was deasserted by the drive before 
a write operation was going to be sent by the UDA, 

SFQ 0048 
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03023 

03024 

The drive may have gone off line or is rot transmitting 
properly or the UOA may not be receiving properly or 
the SDI cable took a hit, 

Where: 
aoa is the cylinder value in decimal, 
bb is the group value in decimal, 
ce is the track value in decimal, 

Creck O3001 for explanation of ‘REAL TIME STATE’ and ‘STATUS! 

CZU0C HRD ERR 03023 ON UNIT 00 TST 003 SUG 000 PC: xKxrnxnnx 
OISK FUNCTION OM PC; xxxx UDA AT xxxxxx DRIVE xxx RUNTIME nhh:mm:ss 
COULD NOT WRITE ANO READ ANY BLOCK ON THIS *RACK. ON LAST BLOCK: 
WRITc CrERATION REPORTED FAILURE -- ERROR CONE aaa OCTAL. 
DBN bbb. CYLINDER ccc. GROUP do. TRACK ee, 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

After each track in the diagnostic space is formatted, at 
least one block must te able to have data written to it 
and read from it and the data must be correct. Net one 
block (DBN bbb.) from track (ee) was able to pass. The 
error code Caaa) gives the reason for the write operation 
ailure, 

Where; 
aaa 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 are work ing with DBN's 

4 « header compare failure 
(desired header not found) 

153 « suspected positioner error 
21s read/write ready failure 

(indicates cable/transmitter/ 
receiver breken) 

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

bbb is the OBN in decimal, 
ccc is tne cylinder value in decimal. 
dd is the group vulue in decimal, 
ee is the track value in decimal, 

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

CZ2U0C HRD ERR 03024 ON UNIT 0O TST 003 SUB 000 PC: xxnann 
DISn FUNCTION OM PC: xnxx UQA AT xxxaxa ORIVE xxx RUNTIME hhh:mmiss 
READ/WRITE READY DROPPED BEFORE READ OPERATION 
CYLINOER aso. GRUUP bb. TRACK cc, 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 O908 0706 0504 O302 0100 

The R4W READY signal nae deasgerted by the drive before 

drive data or state clock timeout 

SFQ 0049 
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03020 

03026 

a read operation was going to be sent by the UDA. 
The drive may have gone off line or is not transmitting 
properly or the UDA may not be receiving properly or 
the SOI cable took » hit, 

Where: 
asa is the cylinder value in decimal. 
bb is the group value in decimal. 
ee is the track value in decimal. 

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

CZU0C HRO ERR 03025 ON UNIT 00 TST 003 SUB 000 PC: xxxxna 
DISK FUNCTTON DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhh: mmiss 
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK, ON LAST BLOCK: 
READ OPERATION REPORTED FAILURE -- ERROR CODE aaa OCTAL. 
CYLINDER ccc. GROUP dd. TRACK ee. 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

After eacn track in the diagnostic space is formatted, at 
least one block must be able te nave data written to it 
and read fram it and the data must be correct. No block 
from track (ee) was able to pass. The error code (aaa) 
gives the reason for the read operation failure, 

Where; 
aga is the error code in octal. 

It may have one of the following vaiues: 
2 * drive failure 
3" requested LEN is a secondary 

revector. 
<<¢ NOTE >>> We ore mork ing with DBN's 

4 = header compare fai lure 
(desired header not found) 

52 = SERDES overrun error 
150 = data sync timeout on read 
153 = suspected positioner error 
213 * read/erite ready fai lure 
253 = drive data or state clock timeout 

Cindicates cable/transmitter/ 
receiver oroken) 

313 * receiver ready timeout 
413 = orive stave receive error during write 

eee is the cylinder value in decimal, 
dd is the group value in decimal. 
ee is the track value in decimal. 

Check 03001 for explanation of ‘REAL TIME STATE' and ‘STATUS! 

CZ2U0C HRD ERR 03026 ON UNIT 00 TST 003 SUB 000 PC: arxarxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hnh:mmiss 
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST SLOCK; 
DATA COMPARE FAILURE ON WORD aa. 
EXPECTED DATA bbbb 
ACTUAL DATA cece 
CYLINDER ddd, GROUP ee. TRACK FF. 

SEQ 0050 
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03027 

03028 

03029 

After each track in the diagnostic space is formatted, at 
least one block must be able to have data written to it 
and read from it and the data must be correct. Not one 
block (DBN bbb.) from track (ee) was able to pass, The 
date read did not match the data written, 

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

the error occurred. 
bbbb is the expected data in hex, 
cece is the ectual data in hex, 
ddd is the cylinder value in decimal, 
ee is the group value in decimal, 
FF is the track value in decimal. 

CZUOC HRD ERR 03027 ON UNIT 00 TST 003 SUB 000 PC: xxaxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhh:mm:ss 
SEEK COMPLETE TIME-OUT -- READ/WRITE READY DID NOT SET 
SEEK WES TO CYLINOER aaa. GROUP bb. 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

After a SEEK command has been successfully sent from the UDA 
to the drive, the signal READ/WRITE READY must be set to 
indicate that the seek completed. If READ/WRITE READY 
never i: asserted by the drive after the seek, the seek 
times out and error 3027 is presented, 

Where: 
aaa is the cylinder in decimal. 
bb is the group in decimal. 

Check 03001 for explanation cf ‘REAL TIME STATE' and ‘STATUS! 

CZU0C HRD ERR 05028 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION 0M PC:xxxx UDA AT xxxxxx ORIVE xx» RUNTIME hhh:mm:ss 
NO BLOCK ON THIS TRACK CAN BE READ. LAST BLOCK TRIED: 
aBN hbbb. CYLINDER cee. GROUP dd. TRACK ee. 

After a seek to a track, at least one block must be able 
to be read to assure that test 3 can vead the header. If 
not one block was successful, error message 3028 appears, 

Where: 
a is 'L' for LBN, 'D' for DBN, or 'X' for XBN, 
bbbb is the block number in decimal, 
eee is the cylinder in decimal. 
dd is the group number in decimal. 
ee is the track number in decimal, 

CZUO0C_HRO ERK 03029 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hnh:mmiss 
AVAILABLE WAS NOT ASSERTED AFTER OISCONNECT 
REAL 1X4ME STATE Q003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

SFQ 0051 
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030350 

03031 

93032 

After the DISCONNECT command was sent, the AVAILABLE flag 
should be asserted after a period of time. It it never 
was, then error 30¢9 appears. There maybe a problem with 
a transmitter or a receiver or the SDI cable et this point. 

Check 03901 for explanation of ‘REAL TIME STATE' and ‘STATUS’ 

CZUOC HRD ERR 03030 ON UNIT 00 TST 003 SUB 000 PC; xxxxxx 
DISK FUNCTION OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:imm:ss 
INVALID LEVEL 2 COMMAND OPCODE aaaa WAS SUCCESSFUL 
REAL TIME STATE 0003 

STATUS CR TOL): 1312 1110 0908 0706 0504 0302 0100 

Some invalid level 2 commands are sent over the SDI. The 
drive should find these illegal commands and flag them 
as such, If the drive doesn't, then error 35030 will appear. 

Where aana is the invalid command in nex. 

Check 03001 for explanatior of ‘REAL TIME STATE’ and ‘STATUS: 

CZUOC HRO ERR 03031 ON UNIT 00 TST 003 SUB OCO PC: xxxxxx 
OISK FUNCTION OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhh:mm:ss 
COMMAND WITH type LENGTH = a WAS SUCCESSFUL 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

SDI level 2? commands with invalid lengths are 
sent to the drive to check if the drive can find them. 

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

field was affected 
ais the invalid length 

Check 03001 for explanation of ‘REAL TIME STATE’ and ‘SYATUS' 

CZ. °" HRO ERR 03032 ON UNIT 00 TST 003 SUB O00 PC: xxxxxx 
DISk. FUNCTION OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
UNI” OIG NOT REPORT TRANSMITTION &>ROR 
WHE!) reason 
REPL TIME STATE 0003 
STATUS (R TOL): 1312 1110 09 ' C706 0504 0302 0100 

Invalid level 1 sequences were sent to the drive. 
Several sequences are tried and the drive should find 
fault with everyone of them. 

Where reason could be one of the following: 

AN ENO FRAME WAS SENT AFTER A START FRAME TIMED OUT 
A CONTINUE OR END FRAME DID NOT FOLLOW A START FRAME 
AN ENO FRAME WAS SENT WITH NO STARY FRAME 
AN ENO FRAME WIH A BAD CHECKSUM WAS SENT 
A CONTINUE FRAME WAS SENT WITH NO START FRAME 

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

SFQ 0C52 
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03033 

03035 

03036 

03037 

03038 

CZU0C HRD ERR 03033 ON UNIT 00 TST 003 SUB 000 PC: rxxnnnn 
DISK FUNCTION DM PC; xxnx UOA AT xxmann ORIVE xxx RUNTIME Anh: miss 
UNIT ACCEPTEO AN INVALID GROUP NUMBER FROM GROUP SELECT LEVEL 1 
REAL TIME STATE 0003 
STATUS CR TOL): L312 1110 0908 0706 0504 O3802 0100 

A level 1 select group command with an illegal groun number 
i@ sent to the drive. If the drive accepted it, then errur 
3033 will be displayed. 

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

CZU0C OVC FYL ERR 93035 ON UNIT 00 TST 003 SUB 000 PC: xxaxxx 
DISK FUNCTION DM PCixxax UDA AT xaxnax ORIVE xxx RUNTIME Anh: mm: os 
SUCCESSFULLY WRUTE ON DBN AREA WHEN DRIVE WAS WRITE PROTECTED 
REAL TIME STATE 00035 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

An atterpt was made to write or, a write protected 
drive. It ehould have resulted in an error response 
from the diek drive, but it didn't, 

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

CZUOC DVC FTL ERR 03036 ON UNIT 00 TST 003 SUB 000 PC: Axxnnn 
DISK FUNCTION DM PCinann UDA AY xnannax ORIVE naa RUNTIME Bhhs em: es 
DRIVE IS NOY PROPERLY FORMATTED. 
UDA WILL SPIN DOWN THIS ORIVE IF USED IN NORMAL SYSTEM OPERATION 
THIS ORIVE NEEOS YO BE FORMATTED. 

Test 3 reede o copy of the FCT in the XBN area and determined 
that the FCT nee corrupted. Any normal operating system 
(which vees the UDA ee o controller) will spin down the drive, 
eo the drive will need to be reformatted. 

C7U0C OVC FYL ERR 03037 ON UNIT 00 TST 003 SUB 000 PC: xnaxnn 
D1SK FUNCTION DM PCrnnan UDA AT nxsann ORIVE xan RUNTIME ARR miss 
DRIVE IS FORMATTEO IN 576 BYTE MODE. 
TO RUN WITH A UDA, THIS DRIVE NEEOS TO BE FORMATTED IN 512 BYTE MODE, 
UDA WILL SPIN DOW) THIS DRIVE IF USED IN NORMAL SYSTEM OPERATION 
THIS DRIVE NEEDS TO BE FORMATTED. 

Test 3 reads a copy of the FCT from the XBN area and determined 
thet the drive wae formatted in 576 byte mode. Any normal 
operating System (which usew the UDA ee @ controller) will spin 
down the drive, so the drive will need to be reformatted. 

CZUO0C OVC FTL ERR 63038 ON UNIT 00 TST 008 SUB 000 PC: nxannan 
DISK FUNCTION DM PCixxnn UDA AT xxnnny ORIVE xan RUNTIME hhhiame ss 
NO COPY OF THE FCT CORD BE READ, 
UO HILL SPIN DOWN THIS ORIVE IF USED IN NORMAL SYSTEM OPERATION 
THIS ORIVE NEFOS TO BE FORMATTED, 

Test 3 attempted to read every copy of the FCT without success. 
acy normal operating system (which usea the UDA as a controller) 
will apin down the drive, wo the drive will need to be reformatted 

SFQ 0053
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3.2.7 TEST 4 INFORMATIONAL MESSAGES 

UNIT u UDA AT ceeece DRIVE n RUNTIME hhimm:es 
A CORRECTABLE EC® ERROR EXISTS IN type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

The above mescege occurs when Test 4 1) detects an ECC error and 
2) ie able to correct it, and 3) the corrections are less than 
the drive ECC threshold, (a SOI DRIVE CHARACTERISTIC) and 4) the 
EDC computed over the corrected sector matched the EDC read, 

UNIT unit UDA AT udwadr DRIVE plug RUNTIME hh:mmes 
INITIAL WRITE COMPLETE 

Whenever Teet 4 is STArted with initial write enabled, «<OR>> whenever 
it is STArted or REStarted and the diagnostic area ie be! tested on a 
drive not in raed only mode, the disk will be initially written, 
Tne above message occure when the initial write completes, 

UNIT unit UOA AT udeadr DRIVE plug RUNTIME hh emses 
READ ONLY DRIVE, INITIAL WRITE WILL NOT BE PERFORMED 

If an initiel write is to be performed (see above for conditions) 
and a unit or subunit is in read only mode, (can be set in the manual 
intervention queetiones) an initiel write will not be performed, and 
thie message will print to inform the operator, 

NOTE: DATA COMPARE ERRORS RESULT IF THE DISK IS NOT INITIALLY WRITTEN!! 

UNTT unit UDA AT udeedr DRIVE plug RUNTIME hr: mm: es 
THE PREVIOUS DEVICE FATAL WILL CAUSE THE FOLLOWING DRIVES 
TO BE DROPPED: plug. plvgel, silugs2, pluge3 

plug: drive plug number -- each suBnit's pl number is 
dieplayed. for a single subunit drive Ceuch as 
and RA80) only one plug number is dieplayed. 

If @ device fatel error occurs and dropping is enabled, <<4LL>> subunits 
on the unit that the device fatal occurred must be dropped. To inform 
the operator, this message is printed after the device fatel error message. 

NOTE: IF MORE THAN OWE UDA IS ON A SYSTEM, THIS MESSAGE MAY NOT 
IMMEDIATELY FOLLCw THE DEVICE FATAL IF AN ERROR HAPPENS AT THE SAME 
TIME ON ANOTHER UDA, 
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GIWe 

04003 

04904 

TEST 4 ERROR MESSAGES (04000 TO 04999) 

CZU0C =0SFT ERR O4001 ON UNIT 00 TST 04 SUB 000 PC: naxxxn 
DISK EXERCISER OM OC:xxnn UDA AT xxxxxx ORIVE xxx RUNTIME hh: mniss 
ATTN ASSERTED DURING SEEK 
SEEK FROM GRP grow CYL cylinder TO GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (R TOL): 1342 1110 0908 0706 0504 08302 0100 

This error occurs wher the drive asserts the SDI ATTENTION signal 
without asserting the READ/WRITE READY signal, indicating the 
unsuccessful completion of « seek, 

See retry/recovery section for recovery details. 

CZUO0C 8 =6SFT ERR 04002 ON UNIT 00 TST 04 SUB O00 PC: xannxn 
DISK EXERCISER OM PC:xxxn UDA AT naxnxx DRIVE xxx RUNTIME Ahi marses 
ATTN ASSERTED UNEXPECTEDLY, ASYN DRIVE ERROR OR LOGGABLE 
INFORMATION 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0796 Of04 0302 0100 

Tnia is an asynchronous drive error. Asynchronous drive errors are 
thoee errors reported by the drive which are not related to o level 2 
commend. These errors ars reported by the drive using the SOI 
ATTENTION signel. The operator must look at the status returned to 
determine the error that occurred. 

See retry/recovery section for recovery details, 

Czu0c SFT ERR 04003 ON UNIT 00 TST 04 SUB 000 PE: nunnxn 
DISK EXERCISER DM PC:xxxx UDA AT xxxnnn DRIVE xxx RUNTIME Shimmiss 
SEEK OID NOT COMPLETE, NEITHER ATTN OR R/W RDY WAS ASSERTED 
BEFORE TIMEOUT 
SEEK FROM GRP group CYL cylinder TO GRP group CYL cylinder 
REAL TIME STATE 0003 
SYATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

Thies error occurs wher, the drive fails ta essert READ/IRITE READY 
before the seek timeout, which indicates the succaseful completion of a seek, 

See retry/recovery section for recovery deta'ls. 

CZU0C_ HRO ERR 04004 ON UNIT 00 TST 04 SUB 000 PC: xansix 
DISK EXERCISER DM PC:xxxx UDA AT rxannnn ORIVE xxx RUNTIME Ahimmiss 
RCT AREA CORRUPTED, COULD NOT FIND REPLACEMENT FOR 
LON TMAT WAS REVECTORED 
ATTEMPTING TO READ RCT LBN bn 
SEARCHING FOR LBN bn 

CZU0C =9RD ERR 04004 ON UNIT 00 TST 04 SUB COO PC: uxanan 
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04005 

04006 

04007 

DISK EXERCISER DM PC:xxxx UOA AT xxxxxx ORIVE xxx RUNTIME hhinm:ss 
RCT AREA CORRUPTED, COULD NOT FIND REPLACEMENT FOR 
LAN WITH HEADER NOT FOUND 
ATTEMPTING TO READ RCT LBN bn 
SEARCHING FOR LBN bn 

Error 4004 will occurr only when Teet 4 ic ruruing in the 
customer deta area. It occurs when 1) A sector is either marked revectored 
or the header can't be found in two revolutiona of the disk (both cases 
enculd be revectorec) wd 2) The replacement for that eector isn't found 
in the RCT and 3) 8 NULL entry ien't fourd at the end of the RCT 
Ceee DEC STANDARD 166, Replacement and Caching Table Format). In either 
Saee. the subunit should be reformatted, ard the cause of the RCT corruption 

terminad, 

CZU0C NRD ERR 04005 ON UNIT 00 TST 04 SIIB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UOA AT »xxxxx ORIVE xxx RUNTIME Hhimniss 
PeAreR NOT FOUNO DURING WRITE 

SECTORS FROM INDEX sector TRX track GRP group CYL cylinder 
ORIGIN GF SEEK: GRP group CYL cylincer 

Error 4005 occurs only when fest 4 is writing o DBN or RBN. This is because 
bad blocks in the diagnoetic area are not revectored, and RBN's are what 
LBN's are revectord to, so they should never be bad. Test 4 reports this 
error if the header being searched for couldn't be found in two 
revolutions of the disk, 

C2'0C SFT ERR O4006 ON UNIT 00 TST 04 SUB O00 PC. xxxrnnx 
DISK EXERCISER OM PC:xx:.4 UDA AT xxxxan DRIVE xxx RUNTIME hhimm:ss 
SELECT TRACK AND WRITE LEVEL 1 CMO NOT SENT 
ATTEMPT attempt 
type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
URIGIN OF SEEK: GRP group CYL cylincer 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 O70€ 0504 O802 0100 

Select track and reed or write not executed occur when the 
UDA attempte to send the select track and read/write level 1 cmd, 
but receiver ready is deasearted or the state is invalid so it 
canrot send tne command (tne SERDES could also be broken so it's unable 
to send the commend). The same error is generated if the UDA gets a 
header sync timeout, and when it looks et the drive's state, it is 
either invelid or reciever ready ia dvesserted (header sync timeout is 
<<NOT>> » error -- it's quite normal on a high-density disk). 

See retry/recovery section for recovery details, 

CZU0C SFT ERR 04007 Sl UNIT 00 TST 04 SUB O00 PC: xxnnnn 
DISK EXERCISER DM PCrxxxx UDA AT xxxxus OREVE xxx RUNTIME hhimmsss 
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04008 

048009 

04010 

ECC DETECTED ERROR 
RETRY retry 
ERROR RECOVERY LEVEL level 
type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

Error 4007 occurs ‘f an ECC error is detected but ECC correction is 
disabled. 

See retry/recovery section for recovery details. 

CZU0Cc SFT ERR 04008 ON UNIT 00 TST 08 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hh:mm:ss 
ECC DETECTED ERROR, BUT CORRECTION FAILED 
RETRY retry 
ERROR RECOVERY LEVEL level 
yee bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

Error 4008 occurs if an ECC error is detected. but the correction 
algorithm is unable to correct the errors. 

NOTE: THIS IS USUALLY (BUT NOT ALWAYS) INOICATIVE OF A BAD SPOT IN THE 
ECC RESIOUE AREA AFTER THE DATA AREA OF *.€ SECTOR. 

See retry/recovery section for recovery details. 

CZU0C SFT ERR 04009 ON UNIT 00 TS1 04 SUB O0C PC: xxxxax 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hh:mm:ss 
ECC CORRECTIONS EXCEED THRESHOLO 
RETRY retry 
ERROR RECOVERY LEVEL level 
type bn 
SECTORS FROM INOEX sector TRK track GRP group CYL cylinder 

Error 4009 occurs if an ECC error is detected, the correction 
algorithm succeeds in corre:.ting the errors, but the number of bits 
thet were corrected excoeds the correction threshold (a SDI SRIVE 
CHARACTERISTIC). 

See retry/recovery section for racovery details. 

Czu0c SFT ERR 04010 ON UNIT 00 TST 08 SUB O00 Fi). aanaan 
DISK EXERCISER DM PC:xxxx UDA AT xnnunn ORIVE xxx HUNTIME hhimmsas 
ECC CORRECTION SUCCEEDED, GUT EDC DETECTS ERROR 
RETRY retry 
ERROR RECOVERY LEVEL level 
type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinger 
EDC COMPUTED ede 
EDC READ ede 
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04011 

04012 

ede; The ede computed and read in octal. 

Error 4010 could be caused by several probdlems: 

1) A buffer with a few ECC errore that cin be corrected, but the EDC 
was incorrectly computed or written, or 27) The ECC algorithm 
incorrectly corrected the bu’ fer and/or the EOC value, (but corrections 
were less than the threshold) or 3) UOA buffer RAM problein, 

See retry/recovery section for recovery details, 

CZvU0Cc HRD ERR 04011 ON UNIT 00 TST 04 SUB 000 PL: xxxxxx 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhimmiss 
ERROR RECOVERY TRIED ALL LEVELS WITHOUY SUCCESS 
type bn 
GRP group Crt cylinder 

Error 4011 occurs when retries are enabled, and Test 4 has tried 
all retries on all levele of error recovery. See ECC and EDC 
retries in the retry/recovery section, 

CcZuoc WROD ERR 04012 ON UNIT 00 TST 04 SUB 000 PC: xxrnnxxx 
OISK EXERCISER OM PC:xxxx UDA AT xxnxxx DRIVE xxx RUNTIME Ahimmiss 
DATA COMPARISON FAILED 
ECC OR EDC HAD DETECTED ERROR IN BUFFER 
type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
PATTERN NUMBER pattern 
OFFSEY OF ERROR WITHIN BUFFER: buffer_of feet 
OFFSET QF ERROR WITHIN DISPLAYED LIST: List_offeet (1ST WORD OFFSET 0) 

datad detail data2 datas datad dataS 
data6 data7 dataé datad datatO datall 

CZU0C HRO ERR O4012 ON UNIT 00 TST 04 SUB 000 FC: xnankx 
DISK EXERCISER DM PC:xxxx UDA AT xxaxxx DRIVE xxx RUNTIME hhimmiss 
DATA COMPARISON FAILED 
ECC OR EDC HAD <<NOT>> DETECTED ERROR IN BUFFER 
type bn 
SECTORS FROM TNOEX eector TRK track GRP yroup CYL cylinoer 
PATTERN NUMBER pattern 
OFFSET OF ERROR WITHIN BUFCER: buffer offset 
QFFSET OF ERROR WITHIN OISPLAYEO LiST: List offset (1ST WORD OFFSET 0) 

datad datal data? datas oatad datas 
dataé6 cata? datas data9 datall dateall 

pattern: The pattern nusber (decimal) that Failed the comparison. 

buffer_offset: The offset of the error (decimal) within the sector read, 
where the first word in the sector is offset 0 

List offset; The of Feet of tine error (decimal) witnin the displayed list, 
where the first word ‘n the list is offset 0 
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datax;: Test 4 displays twelve dats words read from the sector, 
They are displayed left to right, top to bottom, 

Error 4012 occurs when ¢ dats compare detects a difference between 
the buffer read and a known dats pattern, The operator is informed if 
the error waco detected by the ECC om EDC, Tre first word of the sector 
which may or may not be printed, depending on the position of the error. 
ig the pattern number replicated in each nibble of the word, If a diak 
ig not initally written, it is likely that data comparison failures will 
occur in the Fist word of the sector. The following is the first word 
of tha sector for the sixteen different patterns, 

pattern word 0 pattern word 0 

1 010421 9 114631 
2 021042 10 165252 
3 031463 11 135673 
4 042104 le 146314 
5 o8e5c§ 13 156735 
6 963146 14 16735 
7 073567 15 177777 
8 104210 16 000000 

Note that pattern 16 is mapped to pattern 0. 

CZU0C DEV FIL ERR 04013 ON UNIT 00 TST 04 SUB O00 PC: xaxaxx 
OISK EXERCYSER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME Animmige 
DRIVE NOT ONLINE TO UDA, ANO NOT SPINABLE 

If a drive dropps offline wrile being tasted (a normal occurance during 
Teat 4) and some event happecs that makes the drive unspinnable (such as 
the operator popping our the run/stop awitch) error 40135 will be printed. 
If the operator inhibits dropping units, Test 4 will go into error recovery 
and loop on error 4023, spindle dropped renagy. 

CZU0C DEV FTL ERR 04014 ON UNIT OO TST 04 SUB Q00 PC: xannna 
OYSK EXERCISER OM PC:xxxx UDA AL xxxnax ORIVE xxx RUNTIME hhinmiss 
UMAELE TO COMPLETE SEEK -- TRIED 3 TIMES 
type bn 
GRP group CYl. cylinder 

Cnce a seek hae been attempted 3 times, and never successfully completed, 
error 4014 will be privited and the entire unit dropped, If the operator 
inhibits dropping units, the drive will be recalibrated, and the seek 
will be attempted again, 

CZU0C SFT ERR O4015 ON UNIT 00 TST 04 SUB 000 PC: aAMannn 
DISK EXEHCISER OM PC:xxxx UQA AT xaxsan ORIVE ann RUNTIME Ahiimniss 
SEEK REQUTREO retries RETHIES BEFORE COMPLETING 
GRP group CiL cylinder 
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04016 

04017 

04018 

retries: The number of times the seek was re-issued 

If a seek required retries, error 4015 would print to notify the 
operator, 

C2U0T ~—OEV FTL ERR 04016 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
OISK EXERCISER OM PC:xrxx UDA AT xxxxxmx DRIVE xxx RUNTIME hhimmiss 
ERRORS OURING ORIVE INITIALIZATION AND SETUP 
THIS UDA AND FIL DRIVES ATTACHED WILL BE REMOVED FROM TESTING 

If any errors occur during drive and test initialization, DRIVES 
ATTACHED TO THE UDA THAT HAD THE DRIVE INITIAL. IZATIOM ERRORS WILL 
NOT BE TESTED. In this case, error 4016 will be printed to notify 
the operator. THIS ERROR DOES <<NOT>> HEFER TO UDA INITIALIZATICN, 
this error is unaffected by the operator inhibiting the dropping of 
units, 

CZU0C DEV FTL ERR 04017 ON UNIT 00 TST 04 SUB 000 PC: naxxxx 
DISK EXERCISER DM PC: «xxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
NO VALID STATE FROM ORIVE 
NO DRIVE CLOCKS 

Czuo0c OEV FTL ERR 04017 ON UNTT 0O TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER ODM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhimm;3s 
NO VALIO STATE FROM DRIVE 
HARD PARTTY OR PULSE ERROR FOR 1/2 A SECOND 

It Test 4 is <<EVER>> unable to t valid drive state, the drive is 
immediately dropped, and error 4017 is printed, There are two types 
of invalid state: no clocks or ‘hard’ errors. If Test 4 <<EVER>> detects 
no clocks, the driver is dropped IMMEDIATELY. Parity and pulse errors 
are normal, so Test 4 tolerates them, <<UNLESS THEY HAPPEN CONTINUOUSLY 
FOR 1/2 A SECOND>>, Tf they do occur for 1/2 a second, either the 
transmitter or receiver is bad, and the drive is dropped. If the 
operator has inhibited the dropping of units, Teat 4 will retry the module 
that the error occurred on. 

CZU0C_ DEV FTL ERR 04018 ON UNIT 00 TST 04 SUB 000 PC; xxxxxn 
DISK EXERCISER DM PC; x4xxx UDA AT xxxxxxn DRIVE xxx RUNTIME hhimm:ss 
ATTEMPT TO WRITE ON WRITE PROTECTED ORIVE 
ERROR CODE RETURNED FROM UDA: code 
REAL TIME STATE 0003 
STATUS (R TO L): 1312 1110 9908 0706 0504 0302 0100 

code: The error (in octal) returned to Test 4 from the UDA 
when Teast 4 attempted to write on the write protected drive. 

The UDA error codes (in octal) are as Follows: 

code error 
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04019 

04020 

04021 

JD 

rt SELECT TRACK ANO WRITE LEVEL 1 CMD NOT SENT 
3 LBN IS REVECTORED 
4 HEADER NOT FOUND 
1s SEEK OR HEAD SELECT ERROR 
213 R/W RDY DROPPED 
es DATA OR STATE CLOCK TIMEOUT 
313 RCVR ROY OROPPED 
413 REAL TIME STATE RECEIVE ERROR 

If Teast 4 attempts to write on a write protected drive, error 4018 
is printed, Test 4 requires the drive to detect the attempt to write 
when write protected and return an error for this error to be printed, 
If the cperator has inhibited the dropping of units, a seek will be 
issued and the write attempted again. 

CZU0C HRD ERR 04019 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTINE hh:mm:ss 
HEADER NOT FOUND DURING REAC 
type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 

Error 4019 occurs only when Teet 4 is reading a OBN or REN. This is because 
bad blocks in the diagnostic area are : ot revectored, and RBN's are what 
LBN's are revectord to, so they should never be bad. Test 4 reports this 
error if the header being searched for couldn't be Found in two 
revolutions of the disk, 

CZU0C SFT ERR 04020 ON UNIT OO YST O04 SUB 909 PC: xxxxrnn 
DISK EXERCISER OM PC;xmxx UOA AT xxxanxx DRIVE xxx RUNTIME bhi tess 
SELECT TRACK AND READ LEVEL 1 CMD NOT SENT 
ATTEMPT attempt 
type bn 
SECTORS FROM INDFX sector TRK track GRP group CYL cylinder 
ORIGIN CF SEEK: GRP group CYL cylinder 
REAL TIME STATE GOO3 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

Select track and read or write not executed occurs when the 
UDA attempte to send the select track and read/write level 1 cmd, 
but receiver ready is Jeasserted or the etete is invalid so it 
cannot send the command (the SERDES could also be broken go it’s unable 
to vend the command). Tne same error is generated if the UDA gets a 
header sync timeout, and when it looks at the drive's atate, it is 
wither invalic or reciever ready is dessserted (haader sync timeout is 
<«<NOT>> a error -- it's quite norma. on a high-density disk), 

See retry/recovery section for recovery details. 

CZU0C DEV FTL ERR 04021 ON UNIT 00 TST 04 SUB 000 PC: xxxany 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hh:mm:ss 
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04022 

04023 

DRIVE NOT FORMATTED IN Si2 BYTE MODE -- UNABLE TO TEST 
FCT BLOCK ZERO MODE WORD: mode 

aaa THIS PACK HAS AN TMVALID FORMAT AND CANNOT BE USED ans 

mode ; Tne mode word found on the drive's FCT block zerc, 

Error 4021 occurs only when Test 4 Finds that the mode word found ir 
FCT block zero .s8 mot the 512 byte mode word (126736 octa!)., See DEC 
STANDARD 166 "FCT Structure”, Inhibiting the dropping of units has 
no effect on this error, 

CZUO0C OEV FTL ERR 04022 ON UNIT 00 TST 04 SUB O00 PC: xxxxxx 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhimm:igs 
COULD NOT READ FCT BLOCK ZERO 

*#aa THIS FACK HAS AN INVALID FORMAT AND CANNOT BE USED ses 

Error 4022 occurs when tect 4 is uriable to read any copy of FCT 
block zero. See DEC STANDARD 166 "FCT Structure”. Inhibiting 
the dropping of units has no effect on this error. 

CZUO0C_ =—dDEV FTL ERR 04023 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PU:xxx, UDA AT xxxxxx ORIVE xxx RUNTIME hhimmiss 
UNABLE TO CONTINUE TESTING 
PORT SWITCH OUT 
REAL. TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0190 

If, during testing, the operator disables the port that Test 4 is using 
by pooping out the port switch, Test 4 prints error 4023, CHANGING 
THE STATE OF THE PORT SWITCH FOR THE PORT THAT Test 4 IS <<NOT>> USING 
HAS NO EFFECT ON THE TEST. If dropping of units is inhibited, Test 4 
will loop in errer recovery, printing this error, until the error 
state is corrected (by some external action). 

CZU0C DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB O00 PC: xarcxxnr 
DISK EXERCISER DM PC:xxxx UOA AT xuxxxx ORIVE xxx RUNTIME hhimmiss 
UNABLE TO CONTINUE TESTING 
RUN/STOP SWITCH OUT 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

Iv, during testing, the operator cops out the run/stop switch, 
Test 4 prints error 4023. If dropping of units is inhibited, Test 4 
will loop in error recovery, printing this error, until the error 
state is corrected (by some external action). 

C2u0C =—s;DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB O00 PC: xxxanx 
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DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME Bhima: 3s 
UNABLE TO CONTINUE TESTING 
SPINDLE DROPPED READY 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

If, during testing, the spindle drops from its ready state, 
error 4€25 is printed. If dropping of units is inhibited, Test 4 
will loop in error recovery, printing this error, until the error 
state is corrected (by some external action). 

CZu0c SFT ERR 04024 ON UNIT 00 TST 04 SUB O00U PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhimm:ss 
EOC DETECTED ERROR BUT ECC DIN NOT 
RETRY retry 
ERROR RECOVERY LEVEL level 
type bn 

SECTORS FROM INOEX sector TRK track GRP group CYL cylinder 
EC COMPUTED ede 
EDC READ ede 

ede: The ede computed and read in octal. 

Error 4024 could be caused by several problems. 1) A buffer with no 
ECC errors, but the EOC was incorrectly computed or written, or 2) UDA 
buffer RAM problem, or 3) The error is such that the ECC renolly doesn't 
detect an error... This is unlikely. 

See retry/recovery section for recovery details. 

CZU0C =—HRD ERR 04025 ON UNIT 00 TST 04 SUB 000 PC: xxxran 
OISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
WRITE ATTEMPTED MAXIMUM TIMES 
ype bn 

If tiree I/0 errors occur when attempting to write to the drive 
Cone I/C error if retries are disabled) error 4025 is printed 
to inform the operator, 

czvuoc HRS ERR 04026 ON UNIT 00 TST 04 SUB 000 PC: xxxuxx 
OISK EXERCISER OM PC:xxx»x UDA AT xxxxxx ORIVE xxx RUNTIME hh:mm:ss 
READ ATTEMPTED MAXIMUM TIMES 
type bn 

If three I/0 errors occur when attempting to read “» om the drive 
C ne I/O error if retries are disabled) error 402. is printed 
to -sform the operator. 

C2U0C = DEV FTL ERR 04028 ON UNIT 00 TST 04 SUB 000 PC; xKxxnx 
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04035 

04036 

DISK EXERCISER DM PC:xxxx UDA AT xxxxx» DRIVE xxx RUNTIME hh:mm:ss 
BOTH READ ONLY <AND> WRITE ONLY BITS SET -- HOST ERROR 

terror 4028 prints ONLY IF THERE IS A HOST COCE ERROR -- THIS IS NOT 
AN ERROR FROM A DRIVE. Inhibiting the dropping of units has no effect 
on this esror., 

CZU0C SFT ERR 04034 ON UNIT 900 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hh:mm:ss 
SERDES OVERRUN ERROR DURING READ 
ATTEMPT attempt 
type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 
REA_ TIME STATE 0002 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

The SERDES overrun error is detected on a read operation and is 
indicative of « drive whose transfer rate is greater than 23 MHZ 
or a broken SEPDES. 

See retry/recovery section for recovery cetails, 

CZU0C SFT ERR 04035 ON UNIT 00 TST 04 SUB 000 PC: xxxxax 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
DATA OR STATE CLOCK TIMEOUT DURING RE 4D 
ATTEMPT attempt 
type bn 
SECTORS FROM INOEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (CR TOL): 1312 1110 0908 0706 0504 0302 0100 

The loss of drive clock occurs when the UDA is clocking data to or 
from the drive through the SERDES. Failure of a& word =o be 
clocked in during a 125 millisecond time period triggers «a loss of 
drive clock error. 

See retry/recovery section for recovery details. 

CZU0C SFT ERR 04036 ON UNTT CO TST 04 SIIB 000 PC: xmxxxx 
OISK EXFRCISER DM PC:4xx»x UOA AT xxxxxx DRIVE xxx RUNTIME hh:immiss 
DATA Syiii. TH OUT DURING READ 
ATTEMPT attempt 
eype bn 
SECTOP) FROM INDEX secteur TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 100 

This error occurs on a read operation after the correct header has 
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been found and the UDA times out waiting for the data sync word, 

See retry/recovery section for recovery details. 

CZU0C SFT ERR 04037 ON Lh'CT OO TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
R/W ROY DROPPED BEFORE/DURING READ 
ATTEMPT attempt 
type bn 
SECTORS FROM INCEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS CR TO L): 1312 1110 0908 0706 0504 0302 0100 

The loss of read/write ready error is detected either before an 
T/0 Fas begun when trying to send out the real time command or at 
the end of an I/0 operation when checking for errors. 

See retry/recovery section for recovery details. 

czZU0C SFT ERR 04038 ON UNIT 00 TST 04 SUB 000 PC: xaxanxrn 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hh:tmiss 
RCVR ROY DROPPED BEFORE/DURING READ 
ATTEMPT attempt 
type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (PB TOL): 1312 1110 0908 0706 0504 0302 0100 

The loss of drive receiver ready is detected when the UDA is trying 
to send out a real-time read or write command, 

See retry/recovery section for recovery details. 

CZU0C HRD ERR 04040 ON UNIT 00 TST 04 SUB 000 PC: xannnn 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mn:ss 
ALL COPIES OF RCT READ WITH ERROR, SEARCHING FOR 
LBN THAT WAS REVECTORED 
LAST RCT LBN SEARCHED bn 
SEARCHING FOR LBN bn 

CZU0C ARD ERR 04040 ON UNIT O00 TST 04 SUB 000 PC; xxxnxrn 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhimar:ss 
ALL COPIES OF RCT READ WITH ERROR, SEARCHING FOR 
LBN WITH HEADER NOY FOUND 
LAST RCT LBN SEARCHED bL4 
SEARCHING FOR LBN bn 

Error 4040 occurs when Teat 4 is trying to find the RSN that replaces 
a LBN that was revectored or whose header could not be found (both should 
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04041 

04042 

O4044 

be revectored), Test 4 wae unable to t @ valid copy out of the M copies 
of the RCT due to I/0 errors or ECC/EDC errore, M ie # SOI ORIVE 
CHARACTERISTIC and is defined by the drive. This ie indicitave of either 
@ bed pack (HDA) or that eometning wrote over the RCT incorrectly. Try 
to reformat the subunit, 

CZU0C WROD ERR 04041 ON UNIT 00 TST 04 SUB 000 PC: xxnnan 
DISK EXERCISER OM PC:xxnn UDA AT xxxxxx ORIVE xxx RUNTIME nhimmise 
COULD NOT FIND REPLACEMENT FOR 
LBN THAT WAS REVECTORED 
LBN TO REPLACE bn 

CZv0C = =—ROD ERR 04041 ON UNIT 00 TST 04 SUB 000 PC: xanax 
DISK EXERCISER OM PC:xxxn UDA AT xnxxxxn ORIVE xxx RUNTIME Hhimm:se 
COULD NOT FINO REPLACEMENT FOR 
LBN WITH HEADER NOT FOUND 
LBN TO REPLACE bn 

Error 4041 only occure when Test 4 is rune ion in the customer date mres, and 
ie try! to find the RON that repleces a LON that wae revectored (must be 
in the T) or whose header could not be found (ehould be in the ACT. unless 
the media unde the header hee ‘grow « bad spot recently). In either case, 
Teet 4 was unebie to find an entry in the RCT for the the sector and the subunit 
enould be reformatted, In the cease of the revectored LBN, the cause of the 
RCT'e@ corruption enould be determined (even witn the header not found, 
the RCT may have been corrupted beceuse a header going bed without warning 
Leg. the formetter not being able to see it as a weak spot) is a very 
low probibility occurance), 

CZU0C =—DEV FTL ERR 04042 ON UNIT 00 TST 04 SUB COO PC: anannn 
DISK EXERCISER OM PCianxrn UDA AT naannn ORIVE xx» RUNTIME hhimniss 
TIMEOUT WAITING FOR SECTOR OR INDEX PULSE 
GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (R TOL): £312 1110 0908 0706 0504 0302 0100 

Error 4042 occurs when the UDA microcode never detects a sector 
or index pulee from the drive before a read or write operation, 
If dropping of unite ie inhibited, a seek will be issued, and 
the write attempted again. 

czvoc SFr ERR 04044 ON UNIT 00 TST Of SUB 000 PC: xmnann 
DISK EXERCISER OM PCranxx UDA AT xxnanna ORIVE xxx RUNTIME mhimmiae 
SEEK OR HEAD SELECT ERROR DETECTED DURING WRITE 
ATTEMPT attempt 
LON bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (R TOL): 1812 1110 0908 0706 Q504 QO302 0100 

See error 4045 for description, 
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See retry/recovery section for recovery details, 

¢zu0c SFT ERR 04085 ON UNI’: 00 TST 04 SUB 000 PC: xxxrxx 
OISK EXERCISER OM PCixxxnx UDA AT xnnxxn ORIVE xxx RUNTIME Khimm:9e 
SEEK OR HEAD SELECT ERROR DETECTED DURING READ 
ATTEMPT attempt 
LON bn 
SECTORS FROM INDEX sector TRK treck GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 
REAL TIME STATt 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

Errore 4044 end 4045 occur when the header comparison routine determines 
thet the drive is positioned at the wrong physical cylinoer, or that the 
wrong head (which cen be cylinders, groupe or tracks, or any combination 
depending on the drive) had been selected. This error only occurs when 
the drive itself had not detected the misseek or incorrect head selected. 

NOTE: These errore will only be detacted when the operator is running 
Test 4 in the customer dete area. This error will <<never>> appear 
when running in the diagnostic aras, 

See retry/recovery section for recovery details, 

CZuoc SFT ERR 04047 ON UNIT 00 TST 04 SUB OOO PC: xxxnnx 
DISK EXERCISER DM PC:xxnx UDA AT xxnxax ORIVE xxx RUNTIME hhimmsss 
DATA OR STATE CLOCK TIMEOUT DURING WRITE 
ATTEMFT attempt 
type ba 
stCTORS FROM INDEX eector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (CR TOL): 1312 1110 0908 0706 0504 0302 0100 

The loses of drive clock occurs when the UDS is clocking data to or 
from the drive through the SERDES. Failure of a word to be 
clocked in during @ 125 millisecond time period triggers a loss of 
drive clock eror, 

See retry/recovery section for recovery details, 

Czu0c SFT ERR 04048 ON UNIT 00 TST 04 SUB 000 PC: rxxannnn 
DISK EXERCISER OM PC:xnnn UDA AT xxxuxx DRIVE xxx RUNTIME hhimniss 
R/W ROY DROPPED BEFORE/OURING WRITE 
ATTEMPT attempt 
type lon 
SECTORS FROM {NOEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 O302 “S100 

Tre lows of read/write ready error is detected either before an 
170 hae begun when trying to send out the real time command or at 
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04051 

04052 

the end of an I/0 operation when checking for errors, 

See retry/recovery section for recovery details, 

Cczvoc SFT ERR 04049 ON UNIT 90 7ST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UOA AT xxxxxx ORIVE xxx RUNTIME hhimm:es 
RCVR ROY DROPPED BEFORE/DURING WRITE 
ATTEMPT attempt 
type ba 
ste Tors FROM INDEX eector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS CR TOL): 1312 1110 0908 0706 0504 0302 0100 

The loses of drive receiver ready iy detected when the UDA is trying 
to send out a real-time read or write command. 

See retry/recovery section for recovery details, 

CZ2uU0C OEV FTL EPR 04050 ON UNIT 00 TST 04 SUB 000 PC: axannn 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME Animes 
OPERATOR ERROR IN ANSWERING MAWAL INTERVENTION QUESTIONS FOR THIS UNIT 
BEGIN/ENO SET STARTING BLOCK NUMBER GREATER THAN ENDING BLOCK NUMBER 

This ie oe Test 4 initialization error due to an operator error. Go back 
to tre manual intervention questions and check the anewere to the 
BEGIN/END set questions, Inhibiting the dropping of unite has no effect 
on this error, 

CZUOC DEV FTL ERR 04051 ON UNIT 00 TST 04 SUB 000 PC: xxxnxnxn 
DISK EXEREISER OM PC:xxxx UDA AT xnannn ORIVE ann RUNTIME hhimniss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
THE BEGIN/END SETS OVERLAP 

This is a Teet 4 initialization error due to en operator error. Go bac 
to the manual intervention questions and check the enswers to the 
BEGIN/END set questions. Inhibiting the dropping of units has no effect 
on this error, 

CZU9C = s«*OEV FTL ERR 94052 ON UNIT 00 TST 04 SUB 000 PC: xannnn 
DISK EXERCISER OM PC:xnax UDA AT anunxn ORIVE xan RUNTIME Ani mm:es 
OPERATOR EPROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
BEGIN/ENO SCT ENDING BLOCK NUMBER EXCEEDS MAXIMUM 
MAXIMUM BLOCK NUMBER ON DEVICE IS maximum block number 

man nuat_block number: Thies is the highest block number the operator 
can epecify. 
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04053 

04054 

04055 

04056 

This is a Test 4 initislization error due to ean operator error. Go back 
to the manual intervention questions and check the answers to the 
BEGIN/END set queation#s, Inhibiting the dropping of units has no effect 
on this error, 

czu0c DEV FTL ERR 04053 ON UNIT 00 TST 04 SUB O00 PC: xxxxxx 
OISK EXERCISER DM PC:xxxx UDA AT xxanxnx ORIVE xxx RUNTIME hhimmias 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
DUPLICATE BAD BLOCKS 

This is a Test 4 initialization error due to en operator error. Go back 
to the manual intervention questions and check the arewers to the 
BAD BLOCK questions. Inhibiting the dropping of units has no effect 
on this error. 

CZU0C =—DEV FTL ERR 04054 ON UNIT OO TST 04 SUB 000 PC: xxxxnx 
DISK EXERCISER DM PC:xxxx UQA AT xxxuxxxn  ORIVE xx RUNTIME hhimm:ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
BAD @LOCK NUMBER EXCEEOS MAXIMUM, MAXIMUM BLOCK NUMBER 
ON DEVICE IS maximum _block number 

max imum _block number: Trie is the highest block number the operator 
can specify. 

Tris is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention questions and check the onewers to the 
BAD BLOCK questions. Inhibiting the dropping of wits has no effect 
on this error, 

Czu0c DEV FTL. ERR 04055 ON UNIT 00 TST 04 SUB 000 PC: xxxxnx 
DISK EXERCISER OM PC:xxxx UDA AT xaxnnxn DRIVE xxx RUNTIME Wh: mmiss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
STARTING CYLINDER GREATER THAN ENOING CYLINOER 

Tris is @ Test 4 initialization error due to ean operator erro-. Go back 
to the manuel intervention questions and check the answers to the 
STARTING ANQ ENDING CYLINDER questions, Inhibiting the dropping of units 
has no effect on this error, 

Czu0c DEV FTL ERR 04056 CN UNIT 00 TST 04 SUB 000 PC: xnxrnx 
DISK EXERCISER DM PC:xnxn UDA AT xxxxax ORIVE xxx RUNTIME fhimamies 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
RANCOM ANO SEQUENTIAL SEEKS CANNOT BE MIXED WITHIN A UNIT 

Error 4056 is an operator error. The error occurs on a multiple subunit 
Orive when one eubunit is selected to run in random mode, and anvther is 
selected to run in sequential mode. This mix is not supported, so the 
above meseage is issued, Inhibiting the cropping of unite has no effect 
on this error, 
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zU0C =DEV FTL ERR 04057 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME Ah: mm:ss 
OPERATOR ERROR IN ANSWERING MANUAL INTESVENTION QUESTIONS FOR THIS UNIT 
OVERFLOW WHEN CALCULATING THE L/OBW FROM THE GIVEN CYLINDER 
CYLINDER TOO LARGE 

This is a Teet 4 initialization error due to an operator error, 
The operator entered a cylindr number, that when converted to a block 
number, the block number exceeded (24428) - 1. Go beck 
to the manual intervention questions and check the anewers to the 
STARTING ANDO ENDING CYLINDER questions. Inhibiting the dropping of units 
has no effect on this error, 

czuo0c DEV FTL ERR 04058 ON UNIT 00 TST 04 SUB 000 PC: xxaxxxx 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxn ORIVE xxx RUNTIME bh:mm: 9s 
OPERATOR ERROR IN ANSKERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
TRACK EXCEEDS MAXIMUM FOR DEVICE. MAXIMUM IS maximum_track 

moximum_track: [his is the highest track number the operator can 
epecify. 

This is a Test 4 initialization error due to an operator er-or, Go back 
to the manual intervention questions and check the answers to the 
TRACK questions, Inhibiting the dropping of units has no effect 
on this error. 

Czu0c OEV FTL ERR O4056 ON UNIT 00 TST 04 SUB O00 PC: xxxxxx 
DISK EXERCISER DM PC:xxxn UDA AT axxnnx DRIVE xxx RUNTIME hh:mm:ss 
OPERATOR ERROR IN ANSWERTIWG MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
GROUP EXCEEDS MAXIMUM FCR DEVICE, MAXIMUM IS maximum_group 

maximum group: Thies is the highest group number the operator can 
apeci fy. 

This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention questions and check the answers to the 
GROUP questions, Inhibiting the dropping of units has no effect 
on thie error. 

CZuU0C DEV FTL ERR 04059 ON UNIT 00 TST 04 SUB OOO PC: xxxxxx 
OISK EXERCISER OM PC:xxxx UDA AT anxxxr DRIVE xxx RUNTIME nhimm:ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THTS UNIT 
TWO IDENTICAL TRACKS 

This ie a Test 4 initialization error due to an operator error, Go back 
to the manual intervention questions and check the answers to the 
TRACK questions, Inhibiting the dropping of units has no effect 
on this error, 

CZU0C_ ~—CDEV FTL ERR 04059 ON UNIT 00 TST 04 SUB 000 PC; xxxanx 
DISK EXERCISER 0M PCixxnx UDA Al xrnannxn ORIVE xxx RUNTIME nnimniss 
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OPERATOR ERROR _IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
TWO IDENTICAL GROUPS 

This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention questions and check the answers to the 
GROUP questions, Inhibiting the drupping of units has no effect 
on this error, 

CZU0C OEV FTL ERR 04062 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:os 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THiS UNIT 
DBN COMPUTED FROM ENO CYLINOER GIVEN EXCEEOS MAXIMUM DBN NUMBER ON 
DEVICE - CYLINOER TOO LANGE 

Thie ie ¢ Test 4 initialization error. 
Note that though there may be writeable DBN's on the ‘last’ cylinder, 
the read only diegnostic area may etart on that same cylinoer, and Test 4 
tries to write to the and of the cylinder that the operator specified. 
Therefore, specify the previous cylinder if cylinders must be specified, 
Inhibiting the dropping of uiits has no effect on this error, 

czuoc DEV FTL ERR 04062 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER OM PC;xxxx UDA AT xxxxxx ORIVE xxx RUNTIME Ahimm:ss 
OPERATOR ERROR IN ANSWERING MANJAL INTERVENTION QUESTIONS FOR THIS UNIT 
LBN COMPUTEO FROM END CYLINDER GIVEN EXCEEDS MAXIMUM LBN NUMBER ON 
DEVICE - CYLINOER TOO LARGE 

This is a Test 4 initialization error. 
Note that though there may be writeable LAN’ s on the ‘last’ cylinder, 
the RCT area may start on that same cylinder, and Test 4 tries to 
write to the end of the cylincer that the operator specified. Therefore, 
specify the previous cylinder 'f cylinders must be specified. 
Inhibiting the dropping of unity has no effect on this error, 

CZvU0C SFT ERR 04063 ON UNITY 00 TST O04 CLB O00 PC: x+xrxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME Ahimmiss 
REAL TIME STATE RECEIVE ERROR CURING WRITE 
ATTEMPT attempt 
type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1119 9996 0706 0504 O302 0100 

The real time drive stave receive error is detected at the end of an 
I/O operation and indicates that thers was a pulse or parity error 
in the receipt of the drive's state during the 1/0 operation, 

See retry/recovery section for recovery detsils, 
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04064 

04068 

04069 

04070 

CZvU0c SFT ERR 04064 ON UNIT OO TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhimmiss 
REAL TIME STATE RECEIVE ERROR DURING READ 
ATTEMPT attempt 
type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK; GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (R TOL): 1512 1110 0908 0706 0504 0302 0100 

The real time drive state receive error ise detected at the erid of an 
I/0 operation and indicates that there was a pulse or parity error 
in the receipt of the drive's state during the I/0 operation, 

See retry/recovery section for recovery details. 

cZu0c HRD ERR 04068 ON UNIT OO TST 04 SUB 000 PC: xxxxxx 
OISK EXERCISER DM PC:xxxx UDA AY xxxxxx ORIVE xxx RUNTIME ha:mm:ss 
UNKNOWN ERROR CODE DURING WRITE 
ERROR CODF RETURNED error _code 
REML TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 O100 

error _code: Thie ig the error code returned to Test 4 by the UDA 
that Yeet 4 does not recognize. 

The unknown error code occurs when the UDA returns an error code from 
an operation that Test 4 does not recognize. Possible UDA microcode 
change without Teet 4 update. 

See retry/recovery section for recovery details. 

CZU0C HRO ERR 04069 ON UNIT 00 {ST 04 SUB 000 PC: xxxxnar 
DISK EXERCISER DM PC:xxxx UOA AT xxxxxx ORIVE xxx RUNTIME hh:mm:ss 
UNKNOWN ERROR CODE OURING READ 
ERROR CODE RETURNED error _code 
REAL TIME STATE 0003 
STATUS (CR TOL): 1312 1110 0908 0706 0504 0302 0100 

error _code: This is the error code returned to Test 4 by the LOA 
that Test 4 does not recognize. 

The unknown error code occurs when the UDA returns an error code ‘rom 
an operation that Test 4 does not recognize. Possible UDA microcode 
change without Test 4 update. 

See retry/recovery section for recovery details, 

CZOC SFT ERR 04070 OM UNIT 00 TST 04 SUB 000 PC: xxuan.a 
DISK EXERCISER OM PCyxxxx UDA AT xxxxxn ORIVE xxx RUNTIME Hhimmiss 
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o4071 

04072 

04073 

TIMEQUT OF SEND 
command_type 
REAI TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 C7... 0504 O302 O10U 

command_type: See section following error 4078 for a description 

If Test 4 tries to sand a level 2 command to the drive, and receiver 
ready is deaaserted, error 4070 occurs, 

See retry/recovery section for recovery details, 

Czu0c SFT ERR 04071 ON UNIT OO TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
TIMEOUT OF RECEIVE 
command _type 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 9706 0504 ©6302 0100 

command type: See section follcwing error 4078 for a deacription 

This error is a failure of the drive to respond to an SOI level 2 
command (see the SDI specification) betore the drive-supplied 
command timeout expires. 

See retry/recovery section for recovery details. 

CZU0C SFT ERR 04072 ON UNIT 00 TST 04 SUB OCO PC: xxxxax 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
FIRST WORD RECEIVED WAS NOT START FRAME 
command type 
REAL TIME STATE 0003 
STATUS CR TOL): 1312 1110 0908 0706 0504 0302 0100 

command _type: See section following error 40.1 for a description 

The First word received by the UDA from the drive was not a valid 
message start frore, 

See retry/recovery section for recovery details. 

CZU0C SFT ERR 04073 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
OISK EXERCISER UM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
FRAMING ERROR ON LEVEL O RECEIVE 
command type 
REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 O3802 0100 

command type: See section following error 40748 for a description 

Error 4673 is caused by one or more of the following conditions: 
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04074 

04075 

Q4076 

1) Tllegal frame code -- the frame is not a message start, continue, 
or end Frame, 2) Illegal sequence of frames -- such as 8 message 
start frame without ever receiving a message and frame. This can be 
coused by the drive sending a response before the UDA asserts receiver 
ready, or a random hit on the SOI cable that garbles a frame or a bad 
drive tranemitter or UDA receiver. 

See retry/recovery section for recovery details. 

CZU0OC SFT ERR 04074 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
OISK EXERCISER OM PC:xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hh:mm:ss 
CHECKSUM ERROR ON LEVEL O RECEIVE 
command type 
REAL TIME STATe 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

command _type: See section following error 4078 for a description 

The checkeum attached to a message end freme did not match the checksum 
computed over the level 2 command. This could be caused by a bad drive 
transmitter, dad UDA receiver, incorrectly computed checksum by the 
drive Cunlikely) or a random hit on the SDI cable. 

See retry/recovery section for recovery details. 

CZ0C SFT ERR 04075 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER OM PC:xxxx UOA AT xaxnan ORIVE xxx RUNTIME hhimmiss 
BUFFER SIZE SMALLER THAN LEVEL 2 RESPONSE 
command _type 
REAL TIME STATE 0003 
STATUS CR TOL): 1312 1110 0908 0706 0504 C802 0100 

command _type: See section following error 4078 for a description 

The buffer size set aside for the response was not large enough for the 
responve 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 
garbage with the response. 

See retry/recovery section for recovery details. 

CZU0C SFT ERR 04076 ON UNIT OC TST 04 SUU O00 PC: xxaxnnan 
OISK EXERCISER UM PC:xaxx UDA AT xasann DRIVE xxx RUNTIME Whe inns 
RESPONSE OF LEVEL. 2 CMO NOT AS EXPECTED 
command _ type 
EXPECTED RESPONSE expected response 
RESPONSE RECEIVED res .onse received 
REAL TIME STATE 0003 
STATUS (CR TOL): 1312 1110 0908 0706 0504 O802 0100 

command _type: See section Following error 4078 for a description 
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04077 

04078 

expected_response: This ig the correct response (HEX) for the commend. 

response _recei ved: This ia the response received from the drive, (HEX) 
where a 70 is an unsuccessful response. Any other 
than a 7D for this value indicates 9 <<«VERY>> sick 
drive, 

This is caused by receiving an UNSUCCESSFUL responce 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 status for the unexpected 
response error (or reason), 

See retry/recovery section for recovery details, 

CZU0C WROD ERR 04077 ON UNIT OO TST 04 SUB 000 PC: x «:.xxx 
DISK EXERCISER OM PC; xxxx UDA AT xxxxxx ORIVE xxx RUNTIME hhimmiss 
DRIVE NEVER DEASSERTED RECEIVER READY AFTER LEVEL 2 SEND 
command ty 
REAL TIME STATE 0003 
STATUS CR TOL): 1312 1110 0908 0706 0504 0302 0100 

command _type: See section following error 4078 for a description 

This is caused by the drive not seeing » command sent by 
che UDA. The drive must desessert receiver ready to acknowledge 
that it did see a command via the SDI, If the drive saw only 
part of the command, it would have marked the command as 
unsuccessful. But in this case, the drive did not see any 
of the command and is now waiting for a command to be sent 
from the ULA, 

CZU0C HRD ERR 04078 ON UNIT 00 TST 04 SUB 006 PC: xxrxanx 
DISK EXERCISER OM PC;xxxx UDA AT xx»xxxn DRIVE axx RUNTIME hhimnios 
UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE 
command _type 
ERROR Coot RETURNED error _code 
REAL TIME STATE 0003 
STATUS CR TO UL): 1312 1110 0908 0706 0504 0302 0100 

cemmond_type: See section following error 4078 tor a description 

error _code: This is the error code returned to Test 4 by the UDA 
that Test 4 does not recognize, 

The unknown error code occurs when the UDA returns an error code from 
an operation that Test 3 does not recognize. Possible UDA microcode 
change without Test 4 update. 

See retry/recovery section for recovery details. 

NOTE: Errors 4070 - 4078 wili become device fatals if attempted 3 times, 
If dropping of units are inhibited, error recovery is the same as 
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if the error was a soft error, 

command_type: in errors 4070-4078 command_type is one of the following 
level 2 commands: 

ATTEMPTING TO BRING ORIVE ONLINE 
ATTEMPTING TO ISSUE SEEK 
ATTEMPTING TO GET STATUS 
ATTEMPTING DRIVE CLEAR CMD 
ATTEMPTING TO BRING ORIVE ONLINE 
ATTEMPTING TO CHANGE MODE 
ATTEMPTING ERROR RECOVERY CMD 
ATTEMPTING YO ISSUE SEEK 
ATTEMPTING TO RECALIBRATE 

The following commands _typea occur only during 
initialization, and will cause o device fatal if 
they occur. Inhibiting the dropping of units has no 
effect on these errors. 

ATTEMPTING TO SPIN UP DRIVE 
ATTEMPTING TO GET COMMON CHAR 
ATTEMPTING TO GET SUBUNIT CHAR 

If <<ANY>> error occurs during initialization, <<NO>> testing 
ig done on <<ANY>> drive attached to the UDA that the 
initialization erorr occured on. See error number 4016. 
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3.2.9 

05000 

SPECIAL DEVICE FATAL (05000) 

CZU0C OVC FTL 95000 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK zzzzzzzz_ DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME Khhimm: ss 
UNABLE TO FINO REQUESTED DRIVE FOR TESTING 
THE FOLLOWING IS VISIBLE ON THE PORTS 
UDA PORT O -- description 
UDA PORT 1 -- description 
UDA PORT 2 -- description 
UDA PORT 3 -- description 

Where zzzzzzzz_ is either ‘RESIDENT’, ‘FUNCION' or ‘EXERCISER: . 
This message is presented when the specified drive 
was not found by test 2, test 3 or test 4 on any of 
the ports. A description of what was each port follows. 

NO DRIVE ATTACHED 
- There is nothing or the port. If there is suppose to be 

a drive on this port, make sure there is an odd number cf 
cables between the UDA and the drive and make sure the 
cables are properly attached. 

RCVR RDY NEVER ASSERTED 
- The device on the port did not assert RCVR RDY while 

trying to get state. 

TIMEOUT OF SEND 
- Sending an SDI command timed out, RCVR RDY is not 

asserted. 

TIMEOUT OF RECEIVE 
- Receiving an SDI command timed out. The drive failed 

to respond to an SDI level 2 command before a timeout 
expired, 

FIRST WORD RECEIVED WAS NOT START FRAME 
- The firet word received by the UDA from the drive was 

not a valid message start frame, 

FRAMING ERROR ON LEVEL O RECEIVE 
- The device and the UDA are out of syne or an illegal 

frame code (the frame is not a message start, continue, 
or end frame) or illegal sequence of frames. This can 
be caused by the drive sending a response before the 
UDA asserts receiver ready, or a random hit on the SDL 
cable that garbles a frame or a bad drive transmitter 
or UDA receiver, 

CHECKSUM ERROR ON LEVEL O RECEIVE 
- The checksum attached to a mesuage end frame did not 

match the checksum computed over the level 2 command, 
This could b> caused by a bad drive tranemitter, bad 
UDA receiver, incorrectly computed checksum by the 
drive Cunlikely) or a random hit on the SDI cable, 
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RESPONSE LONGER THAN EXPECTED FOR CMD 
- The buffer size set aside for the response was not 

large enough for the reuponse received. This is 
caused by the drive sending 9» resvonse that is 
incorrect for the request sent to the drive, or the 
drive sending some garbage with the response. 

ORIVE nl, consecutive drive numbers if subunited drive] [further explanation] 
A drive was found at the end of the cable. It may be a subunited 
drive, so all the subunit numbers are printed. A further 
explanation may be presented. These further explanations are: 

ORIVE NOT & AILABLE TO THIS UDA 
- lie drive was found but is not available to this 

UDA. It may be dual ported and the drive is online 
to another controller, 

UNSPINABLE DRIVE 
- The drive is unspinable. The drive may be powered 

up but the RUN/STOP switch may be popped out. 
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3.3. TEST 4 RETRY/RECCVERY METHODS 

ECC Error on Diek Read 

ECC DETECTED ERROR, BUT CORRECTION FAILED 
ECC CORRECTIONS EXCEEO THRESHOLD 
ECC DETECTED ERROR (If ECC correction disabled) 

Retry/hecovery - Tre UDA or Teet 4 will first re-read the sector 
with the erroneous ECC N times, then N times for each leve’ of 
error recovery the drive oupporte. The value of N is an SDU drive 
characteristic. Thie retry mechaniom will persist unt:] either 
the recovery level reaches zero or the operation succeeds, 
Tt should be noted thet the manuel 
intervention questions cen disable retries (in thie cave the recovery 
faile the firet time) and dieable error correction (j.e., no ELC 
correction will be performed). ECC correction and retries are 
<<ALWAYS>> enabled when the Test 4 ie reading the ACT. 

Recovery success - One soft error is counted for the entire operation 
including retries, 

Recovery Failure - Teet 4 will issue a hard error for the sector, No 
soft errore will be counted, 

Error Detecting Code (EDC) Error 

EOC DETECTED ERROR BUT ECC CID NOT 
ECC CORRECTION SUCCEEDED, BUT EDC DETECTS ERROR 

This error is indicative of a UDA hardware error, either e SERDES 
failure or an undetected RAM failure, or a sector that was written 
with en incorrectly computed ENC. 

Retry ‘Recovery - Thea UOA or Test 4 will re-read the sector with 
tne erroneove EDC N times, then N times for each level of error 
recovery the drive eupperte. The value of N is en SOI drive 
characteristic. This retry mechanieom will persist until either 
the recovery level reaches zero or the operation succeeds, 
It should be noted that the uenual 
intervention questions can disable retries (in this case the recovery 
feile the first time), Retries sre <<AlWAYS>> enadled when the Test 4 
is reading the RCT. 

Recovery success - One soft error ‘a counted for the entire operation 
including retries, 

Recovery Failure - Test 4 will issue a hard error for the sector, No 
soft errors will be comted. 
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SOI Level 2 and Asynchronous Errore 

The SDI level 2 errors are ae follows: 

Packet acknowledge failure 
Level 2 command error reeponee, "DE" dit set 
Level 2 command error response, "PE" or "RE" bit set 
Receipt of erroneous drive response 
Seek complete timeout 
Asynchronous drive errors 0

0
0
0
0
0
 

Level ¢ errors are elwaye retried, even if retries are disabled in 
tne manual intervention queations. 

In the following retry/recovery algorithms, the Test 4 ‘Generic error 
recovery’ is the following steps: 

1. 

2. 

Issue online command 

Get status 

2a, If the port, run or epindle ready CPS, RU or SR) bit is 
dessserted, un Immediate device Fntel error ia reported 
and the unit and ell ite subunits are dropped from testing, 

2b. lf the recalibrate requested (AR) bit is set, test 4 will 
iseue ea RECALIBRATE, then SEEK <<AFTER>> generic error 
recovery is comlete. 

ec. If the drive error (DE) bit is wet, Test 4 will issue a SEEK 
<<AFTER>> generic error racovary is complete, 

If no drive errore. go to 5 

Send DRIVE CLEAR comand 

Change mode 
If the drive's timeout expires once, so the drive asserts attention 
juet to get Test 4 to issue a level 2, Fest 4 will go through the above 
error recovery. However, since the timeout expiring is not an error, 
No error message ia issued, 
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Packet Acknowledge Failure 

TIMEOUT OF SENO 
TIMEOUT OF RECEIVE 

Tne timeout of send occurs when the UDA attempts to send a level 2 
command to the drive, but the drive's receiver ready is not asserted, 
Timeout of receive is a failure of the drive to respond to an SOI 
level 2 command (see the SOI apecification) before the drive-supplied 
command timeout expires. These errore are grouped together because 
their recoveries are the same. 

Retry/Recovery - UDA - The steps listed below are performed, 

1. Tre drive is initialized, 

2. An 801 GET STATUS command is issued. 

3. If the status obtained in the previous step indicated 
error conditions, theese error conditions are resolved and 
then cleared by an SOI DRIVE CLEAR command, 

4, An SDI SEEK command is iseued. 

5. Th? command ie retried. 

Retry/Recovery - Test 4 - The steps listed below are performed, 

1. The drive ia initialized 

2. Teet 4 Gereric error recovery is performed 

3. An SDI SEEK command is issued. 

4, The command is retried, 

Recover, success - One soft error is counted for tke entire operation 
including retries. 

Recovery Failure - The above sequence will be reseated 
two times anc, if the failure persists, the Test 4 will issue a device 
¥atel error and the drive and all its subunits will be dropped, 
It should be 
noted that the retry stra6dgy for SDI level 2 errors involves 
issuing additional Yevel 2 commands. The retry count is the sum 
of ell retries on all SDI level 2 commands, including those 
commands issued in recovery attempts, 
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Level 2 Command Error Rasponse - "DE" Bit Set 

RESPONSE OF LEV! 2 CMD NOT AS EXPECTED 
SEEK RECEIVED UNSUCCESSFUL RESPONSE 

An UNSUCCESSFUL response to a level 2 command, with the "DE" bit 
set in the status response, notifies the Test 4 that a drive 
error was detected (or occurred) in connection with the execution 
of the SDI command, 

Retry/Recovery - UDA - The steps listed below sre performed. 

1. An SDI GET STATUS command ie iseued, 

2. The drive arror is clesred by an SDI DRIVE CLEAR command 
and a SEEK command is issued for the cylinder where the 
drive was positioned whan the error was reported. 

3. The comand is retried, 

Retry/Recovery - Test 4 - The steps listed below are performed. 

1. Test 4 Generic error recovery is performed 
Note that because the "DE" bit is set, Test 4 generic error 
recovery will issue a SEEK (see generic error recovery) 

2. The command is retried 

Recovery success - One soft error ie counted for the entire operation 
including retries,. 

Recovery Failure - The above sequence is repeated two 
times ond, if the failure persists, the Test 4 will issue a device 
fatal error and the drive and all its subunits will be dropped. 
Note that the 
retry strategy for SDI level 2 errors involves issuing additional 
level 2 commands. The retry count is the eum of all retries on 
all SDI level 2 commands, including those commands issued in 
recovery attempts, 
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Level 2 Command Error Response - "PE" or "RE" Bit Set 

RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED 
SEEK RECEIVED UNSUCCESSFUL RESPONSE 

An UNSUCCESSFUL reaponet to a level 2 command with the "PE" or 
"RE" bit set in the status response notifies the Test 4 that 
the command either was not appropriate for the state of the drive, 
or that the command contained invalid arguments, 

Retry/Recovery - UOA - The steps listsd below are performed, 

1. An SDI GET STATUS command is issued 

e. The drive error is cleared by an SD] DRIVE CLEAR command, 

3, The controller verifies the state of the drive and, if 
possible, retriee the level < command. Otherwise, the 
UDA notifies the host and bypasses subsequent retries. 

Retry/Recovery - Test 4 - The steps listed below are performed, 

1, Test 4 Generic error recovery is performed 

2. The command is retried 

Recovery success - One soft error is counted for the entire operation 
including retries, 

Recovery Failure - The above sequence is repeated two 
times and, if the failure persists, the Test 4 will issue a device 
fatal *rror end the drive and all its subunits will be dropped. 
Note that the retry 
strategy for SOI level 2 errors involves issuing additional level 
2 commands. The retry count is the sum of all retries on all SDI 
level 2 commands, Including those commands issued in recovery 
attempts. 
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Receipt of an Erroneous Drive Response 

FIRST WORD RECEIVED WAS NOT START FRAME 
FRAMING ERROR ON LEVEL O RECEIVE 
CHECKSUM ERROR ON LEVEL O RECEIVE 
BUFFER SIZE SMALLER THAN RESPONSE 
UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE Chard error) 

The first word not start frame error is caused wher the UDA does not see a 
valid message start frame os the first frame received from the drive. 
The framing error is caused by tie UDA receiving an illegal frame 
code -- the frame is not a message start, continue, or end frame or Il! :gal 
sequence of frames -- such as e message start frame without ever raceiving 
& message end frame. The checksum error occurs when o mess end frame 
checkaum did not match the checksum computed over the level 2 command. 
The buffer size esmalle. than response error occurs when the buffer set 
aside for the response was nct lerge enough for the response received, 
The unknown error code is returned when the WA returns an error code 
that the Tast 4 does not recognize. These errors are grouped together 
because their recoveries are the same. 

Retry/Recovery - UDA - The steps listed below are performed. 

1. An SOI GET STATUS command is issued. 

e. If the status obtained in tne previous step indicated 
error conditions, these error conditions are resolved and 
then cleared by an SDI ORIVE CLEAR command, 

3. The comand is retried, 

Retry/Recovery - Test 4 - The steps listed below are performed. 

1. Test 4 Generic error recovery is performed 

e. The command is retried 

Recovery success - One scft error is counted for the entire operation 
including retries, 

Recovery Failure - The above sequence is repeated two 
times and, if the failure persists, the Test 4 will issue o device 
fatal error and the drive and all its subunits will be dropped. 
Note that the 
retry strategy for SOI level 2 errors involves issuing additional 
level 2 commands. The retry count is the sum of ell retries on 
ali SOI level 2 commands, including these commands issued in 
recovery attempts. 
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Seek Complete Timeout 

ATTN ASSERTED DURING SEEK 
SEEK DIO NOT COMPLETE, NEITHER ATTN OR R-vw ROY WAS ASSERTED 

Tris error occurs when the drive faile to assert READ/WRITE READY, 
indicating the successful completion of a seek, or asserts the SOI 
ATTENTION signal without asserting the READ/WRITE READY signal, 
indicating the unsuccessful completion of a seek. 

Retry/Recovery - UDA - The steps listed below are performed, 

1, An SOIT GET STATUS sand is iesued, 

2. If the status obtained in the previous step indicated 
error conditions, these error conditions are resolved and 
thei) cieared by an SOI ORIVE CLEAR command. 

3. The SEEK is retried, 

Retry/Recovery - Test 4 - The steps Listed below are performed, 

1. Test 4 Generic error recovery is performed 

e. The SEEK is retried 

Recovery success - (ire soft error ie counted for the entire operation 
including retries. 

Recovery Failure - The above sequence 's repeated two 
times and, if the failure persists, the Yest 4 will issue a device 
fatal error and the drive and all its subunits will be dropped. 
Note that the 
retry strategy for SOI level 2 errors iavolves issuing additional 
level 2 commands. The retry count is the sum of all retries on 
sll SOI level 2 commands, including those commands issued in 
recovery attempts, 
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Psynchronous Drive Errore 

ATTN ASSERTED UNEXPECTEDLY, ASYN DRIVE ERROR OR LOGGABLE 
INF ORMATICN 

Asynchronous Grive errors are those errors reported by the drive 
which are not related ‘o a level 2 or command. These errore are 
reported by the drive using the SOI ATTENTION signal. Examples 
are OFF CYLINDER and HOM OVERTEMPERATURE errors. Orive errors are 
reported to the controller by the "DE" or "WE" bit being set in 
the error byte in the status resporese. 

Retry/Recovery - UDA - The atepe Listed below are performed. 

1. An SOI GET STATUS command is issued, 

é. The drive error is cleared by an SDI DRIVE CLEAR « ommand 
and, if the error is not "WE", a SEEK command is issued 
for the cylinder where the drive was last pesitioned. 

Retry/Recovery - Test 4 - The steps listed below are performed, 

1. Test 4 Ganeric error recovery is performed 

e. A SEEK is issued 

NOTE: A “WE is a write on a write protected drive; Test 4 detects 
this in a different manne, 90 “WE" will never be set. 

Recovery Failure - 

NOTE; There is a difference between the UDA in controller mode and 
the Test 4 for this type of erre:. 

The UDA in controller mode will repeat the above sequence 
two times and, if the drive error persists, the drive would 
be marked as offline, 

Teast 4 will <<NQT>> drop the drive after two retries. Instead, 
the drive will be dropped due to a side affect of sucn an 
error: A seek never completing, (causing »o device fatal error) 
or Spindle ready dropping (causing a device fatal error).
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Drive I/0 Errors 

The drive I/0 errors occur either during the header compare 
process (i.e., before I/0 actually begins) or during the 1/0 
operation itself. They are as follows: 

Header not found 
Seek o head select error 
Data sync timeout 
Data or state clock timeout during operation (read/write) 
Receiver ready dropped during operation (read/write) 
Read/write ready dropped during operation (read/write) 
SERDES overrun error 
Drive failed to wxecute select track and (resd/write) 
Real time state receive error 9

0
0
9
0
0
0
0
0
0
 

Header not found (header compare error) 

HEADER NOT FOUNO DURING (read/write) 

This error occurs when the header compare routine fails to find 
the desired header (Cor a revectored version of the desired header) 
in two disk revolutions. 

Retry/Recovery - UOA and Test 4 - Failure to find the desired header 
in two rotations of the disk will cause the Test 4 to search the 
Replacement and Caching fable (RCT) to check if the logical block 
number has been replaces. If a match is found, the Test 4 will perform 
the desired operation on the revectored block. Enabling/disabling 
retries has ro affect on this operation. 

Recovery success - No error is reported or counted. 

Recovery Failure - A hard error (header net found) ia reported,
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Seek or head select error (Positioner Error) 

SEEK OR HEAD SELECT ERROR DETECTED DURING (read/write) 

This error occurs when the header comparison routine determines 
that the drive is positioned at the wrong cylinder and that the 
drive has not detected a seek error. 

NOTE; Tne header compariaon routine is active <<ONLY>> in the 
customer data area. This error will never be detected 
in tne diagnostic area. 

Retry/Recovery - JOA - The steps listed below are performed. 

L. An SDI GET STATUS command is issued. 

es If the status obtained in the previous step indicated 
error conditions, these error conditions are resolved and 
then cleared by an SDI DRIVE CLEAR command, 

3, An SDI RECALIBRATE command is insued. 

4. An SOI SEEK command is issued. 

5. Tne 1/0 operation is retried, 

Retry/Recovery - Test 4 - The steps listed below are performed, 

1. Test 4 Generic error recovery is performed 

2 An SOI RECALIBRATE command is issued. 

3. An SOI SEEK command is issued. 

4, Ir retries are disabled, Immediate recovery failure, 
Retries are <<ALWAYS>> enabled when the Test 4 
is reading the RCT. 

5. The I/0 operation is retried. 

Recovery success - One soft error is counted for the entire operation 
including retries, 

Recovery Failure - The above sequence is repeated two 
times and, if a drive I/0 error persists, a hard error is reported for 
the sector. No soft errors are counted. 
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Data Sync Timeout Error 

DATA SYNC TIMEOUT DURING READ 

This error occurs on a read operatior. after the correct header has 
been found and the UDA times out waiting for the data sync word, 

Retry/Recovery - UDA - The steps listed below are performed. 

An SOI GET STATUS command is issued. 

e. If the status obtained in the previous step indicated 
error conditions, these error conditions are resolved and 
then cleared by an SDI DRIVE CLEAR COMMAND. 

3. An SDI SEEK command is issued. 

4, The read operation is retried. 

Retry/Recovery - Test 4 - The steps listed below are performed, 

1 Test 4 Generic error recovery is performed 

e. An SDI SEEK command is issued, 

z, If retries are disabled, Immediate recovery failure, 
Retries are <<ALWAYS>> enabled when the Test 4 
is reading the RCT. 

4. The read operation i¢g retried, 

Recovery success - One soft error is counted for the entire operation 
including retries, 

Recovery Failure - Tne above sequence is repeated two 
times and, if a drive I/0 error persists, a hard error 
is reported for the sector, No soft errors are counted, 

SFQ 0089 
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Data or state clock timeout (Loss of Drive Clock) 
Receiver ready failure (Loss of Drive Receiver Ready) 

DATA OR STATE CLON.. TIMEOUT DURING (read/write) 
RCVR RDY DROPPED UIRING (read/urite) 
COULD NOT SENO SELECT TRACK AND (read/write) CMD OR 
HEADER SYNC TIMEOUT WITH INVALID STATE 

The loss of drive clock occurs when the UDA is clocking data to or 
from the drive through the SERDES. Failure of a word to be 
clocked in during a 125 millisecoid time period triggers ao loss of 
drive clock error. The loss of drive receiver ready is detected 
wien the UDA is trying to send out a real-time read or write 
command. Unable to selact track and read or write occurs when the 
UDA attempts to send the select track and read/write level 1 cmd, 
but receiver ready is deaseserted or the state is inval'd so it 
cannot send the command (the SERDES could also be broken so it's unable 
to send the command). The same error ie generated if the UWA gets a 
header sync timeout, and when it looks st the drive's state, it is 
either invalid or reciever ready is deasserted (header sync timeout is 
<<NOT>> a error -- it's quite normal on a high-density disk). These 
errors are grouped together because their recoveries are the same, 

Retry/Recovery - UDA - The steps listed below are perrormed. 

1. The drive is initialized. 

2. An SOI GET STATUS command is issued, 

3, If the stutus obtained in the previous step indicated 
error conditions, these error conditions are resolved and 
the. cleared by an SDI DRIVE CLEAR command, 

4. An SCT SEEK command is issued. 

5. The I/0 operation is retried. 

Retry/Recovery - Test 4 - The steps listed below are performed, 

1. The drive is initialized 

2 Test 4 Generic error recovery is performed 

3. An SDI SEEK command is issued, 

4 If retries are disabled, Immediate recovery failure, 
Retries are <<ALWAYS>> enabled when tha Test 4 
is reading the RCT, 

5. The I/0 operation is retried, 

Recovery success - One soft error is counted for the entire operation 
including retries. 

Recovery Failure - ihe above sequence is repeated two 
times and, if a drive [/0 error persists, a hard error 
is reported for the sector, No soft errorg are counted, 
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Read/Write ready dropped (Loss of Drive Read/Write Ready) 
SERDES Overrun Enror 
Real Time State Receive Error (Real Time Drive State Receive Error) 

R/w RDY DROPPED DURING (read/write) 
SERDES OVERRUN ERROR DURING READ 
REAL TIME STATE RECEIVE ERROR OURING (read/write) 
UNKNOWN ERROR CODE OURING (read/write) 

The loss of read/write ready error is detected either before an 
I/0 has begur when trying to send out the real time command or at 
the end of am I/0 operation when checking for errors. Tne SERDES 
overrun error is detected on a read operation and is indicative of 
a drive whose transfer rate is greater than 23 MHZ of «& broken 
SEAPES. The real time drive state receive error is detected at 
the end of an I/0 operation and indicates that there was a pulse 
or parity error in the receipt of the drive's state during the I/0 
operation. The unknown error code is returned when the & returns 
an error code that the Test 4 does not recognize. They «re grouped 
together because their recoveries are the same, 

Retry/Recovery - UCA - The steps listed below are performed. 

1. An SDI GET STATUS command is issued. 

2. If the status obtained in the previous step indicated 
error conditions, these error conditions are resolved and 
then cleared by an SOI ORIVE CLEAR command. 

3. An SOI SEEK command is issued. 

4. The I/0 operation is retried. 

Retry/Racovery - Test 4 - The steps listed below are performed, 

1. Test 4 Generic error recovery is performed 

e. An SDI SEEK command is issued. 

3, If retries are disabled, Immediate recovery “ailure, 
Retries are <<ALWAYS>> enabled when the test 4 
is sead'ng the RCT. 

4. The read operation is retried. 

Recovery success - One soft error is counted for the entire operation 
including retries, 

Recovery Failure - Tne above sequence is repeated two 
times and, if a drive I/O error persists, a hard error 
ig reported for the sector, No soft errors are counted, 
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3.4 DEC STANDARD 166 EXCERPTS 

3.4.1 THE REPLACEMENT AND CACHING TABLES 

Tre Replacement and Caching Tables record the locations of sil 
sectors and the status of each RBN on the unit. Each copy 
organized in ascending RBN order, with an entry for each RB 
unit, There are "n" copies of the table or the unit, where 
characteristic, The tebloe ere stored sat the high eddress end 

revectored LBN 
of the table is 
sector on the 
"a" je @ device 
of the LBN area 

of the unit, Teble entries (Cand RBNe) are allocated via a hash algorithm 
described later, 

Replacement And Caching Table Format - 

Each entry in the Replacement and Cach! Table represents an RBN on the unit. 
The table ie ordered in aecending RBN order. Thue the firet entry corresponds 
to the firet RBN on the unit. etc. The size of each copy of the teble may 
exceed thet required to contain an ontry for each RBN on the unit since 
additional entries may be required to align the table so that sdjecent copies 

e cen begin on a track boundary. Entries 
unit ere called “null entries"; there is always et least one 

t do not correspond to RBNe on the 
null entry at 

the end of the RCT. All other entries past this lost null entry are 
undefined, 

NOTE 

Tre RCT pad srea is controiler epecific and 
should never be eccessed by the hoat. 

The format of a replacement block descriptor in the Replacement and Caching 
Tebleg is: 

ee ry 1 Dita... -. ee ee ee eee ee eee 
Oe ee ee en nn cee ee eee eee tetas 
! iLBN (low) 

! CODE ! LBN (high) 

LW Ditaldescrewcweeweres Le bits. -seeccuee ey 

SFQ 0092
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Where; 

LEN is the Logical Block Number of s revectored LBN sector, 

CODE is one of the follewing octal values: 

00 - Unallocated (empty) replacement block. 

O2 - Allocated replacement block - primary RBN, 

03 - Allocated replacement block - non-primary RBN, 

04 - Unueabdle replacement block. 

¢ 05 - Alternate unuseble replacement block 

10 - Null entry - no corresponding RBN sector, 

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

NOTE 

* Thies code i# reserved, Programs should treat 
this code as if it were code 04, 

Embedded-controllersa with no diutinction between primary and secondary RBN‘s 
must use; 

1. Code 02 if the replecnmernt block can be retrieved with Little 
degradation of performance fur all blocks, 

2. Code 03 if accegning the replacement block has a large impact on 
performance for all blacks,
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Each copy of tne FCT is composed of one volume information block, one 512 bite 
format 

format; 

volume 

block 

128 bad block 
deecriptors 
Slé mode 

128 bad block 
descriptors 
512 mode 

128 bad block 
descriptors 
576 mode 

128 bad block 
descriptors 
576 mode 

128 bad block 
descriptors 
576 mode 

able, one 576 byte format table, and one subsystem temporary storage 
area (distrituted amongst the alignment pads). An FCT copy has the following 

subsystem 
scratch 
storage 

subsystem 
scratch 
storage 

SECTOR 

=CTOR 

SECTOR 

SECTOR 

SECTOR 

SECTOR 

SECTOR 

SECTOR 

pel 

SFQ 0094 
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The XBN area itself is always formatted to contain 

E8 

calculations for m and p are: 

my" C((CLesgatar)e1)/2)+127)7128 

port 24m 

Sector 0 contains various volume identification information. 

! media mode ! 
t t 

i + 

! formatting instance ! 
! number ! 
ee ee + 

! volume serial number ! 
' least significant word! 

! volume serial number ! 
! moet significant word ! 
+ 

! date that volume was! 
t first formatted “low) ! 
Oe ee rte meee ee ee ee eee . 

! date that volume was ! 
! first formatted ! 
i ec i > 

! date tnat volume was ! 
! first formutted ! 
pee ee eee eee eee ee > 

! date that volume was ! 
! first formatted (high)! 

! date of most recent ! 
'volume formatting (low)! 

! dete of most recent ! 
! volume formatting ! 

! date of most recent 
! velume formatting ! 

! date of most recent ! 
!volum formatting (high)! 

! number of used entries! 
ft in 512 table (low) ! 

WORD 

WORD 

wORD 

WORD 

WORD 

WORD 

WORD 

WORD 

WORD 

WORD 

WORD 

WORD 

WORD 

wORD 

WORD 

512 byte 

0 

sectors, 

The format 

The 

ig: 

SFQ 0095 
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Where: 

WORD 
for 
zero. 

' of used entries! 

! XBN of 

r8 

table (high) ! 

of used entries! 
table (low) ! 

of used entries! 
table (high) ! 

scratch area : 
, in this copy Clow) 

XBN of scratch area : q 

! in this copy (high) 

! size of ecratch area ! 
! in this copy : 
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WORD 

WORD 

WORD 

WORD 

WORD 

WORD 

15 

16 

17 

18 

19 

20 

WORD 255 

O: "Media Mode" - is "126746" for a Sle byte 
a 576 byte format. During formatting the media mode word is set to 

fornat and "O74161 " 

SFQ 0096 
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4.0 PERFORMANCE AND PROGRESS REPORTS 

At tne end of each pass, the pass count is given along with the total 
number of errors reported since the diagnostic was started. The "EOP" 
switch can be used to control how often the end of pass message is 
printed, Section 2.2 describes switches, 

A statistical report will automatically be printed periodically 
Capproximately every fifteen minutes) and at the end of test 4. It 
can be suppressed by setting the inhibit Statistical Report Flag (e.g. 
START/FLAGS: ISR), his is the some report that can be printed on 
demand with the PRINT command. 

During tests 1, 2, and 3, the report will look like the following 
example; 

TEST 1 IN PROGRESS RUN TIME 2:24:10 

During test #4, the report will contain statistics on each drive for 
the current pass of the test; for example: 

TEST 4 IN PROGRESS RUN TIME 2:24:10 

UNIT DRIVE SERTAI-NUMBER SEEKS MBYTES MBYTES HARO SOF T Ecc 
X1000 READ WRITTEN ERRORS ERRORS 

(6) {9} 1002 12 36 22 19) ie) 1 
1 4 7342102112 14 4a 29 0 2 ° 

Explanation of each column: 

UNIT The unit scumber (number of HW P-table), 
DRIVE The drive number (the number which appears on the 

"unit plug” on the front of the disk drive), 
SERIAL -NUMBER The decimal serial number of the disk drive. 
SEEKS X1000 The decimal number of seeks performed by this drive 

during this pees of test 4. Multiply value by 1000. 
MBYTES READ Tre number of mega-bytes (million bytes) read by this 

drive during this pase of test 4. It is this value 
that is used to optionally drop a drive by the READ 
TRANSFER LIMIT software question, 

MBYTES WRITTEN The number of mega-bytes written by this drive during 
this pase of test 4, 

HARD ERRORS Tre number of hard error reporte printed for this 
drive during this pass of test 4. It ‘s this value 
trat_ is used to optionelly drop a drive by the ERROR 
LiMIT software question. 

SFQ 0097 
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SOFT ERRORS 

ECC 

Tre number of soft errors reported for the drive 
during this pases of test 4, A soft error is any error 
condition that resulted in a retry operation that 
eventually succeeded in recovering from the error 
condition, One soft error is counted ever though 
several reiry attempte may be made and does not 
correspond to the number of soft error reports 
printed. To see the soft erronm reports. you must 
change the default anewer to the SUPPRESS PRINTING 
SOFT ERRORS software question, 
The number of times data read from the drive was 
modified using the error correction code (ECC) and 
resulted in a matching error detection code (EDC). 

SFQ 0098
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5.0 TEST SUMMARIES 

The UDA Host Resident Diagnosric consists of one PDP-11 diagnostic 
supervisor program that runs in the POP-11 processor and four programs 
that run in the UDA's buffer memory through an interpreter called 
the "diagnostic machine” which resides in the UDA. The POP-11 program 
mainly is responsible for downline loading the “diagnostic machine" 
programs into the UDA and starting their execution. The "diagnostic 
machine” program controle the testing from that point by requesting 
the POP-11 processor to supply information, print error mestages and 
update statistics. The “diagnostic machine” program informs the PDP-11 
processor when a test is complete. 

Four "diagnostic machine’ programs are in the ZUDDEO.PAK data file 
which is read from the XXDP+ system device by the POP-11 program, 
The data file comes with listiniw of each program. 

5.1 TEST @ 1 - UNIBUS ADDRESSING TEST 

The purpose of test 01 is to complete the testing of the Unibus 
interface in the UDA. The UDA resident diagnostic is not able to 
completely test the Unibus interface because communication with the 
POP-11 processcr is necessary. Specifically, this test will: 

1. Check that every addrees line on the Unibus can be 
driven to both one and zero states, 

2. Chack thet the UA can interrupt the PDP-1) processor 
at the proper priority level and vector, 

3. Exercise the Unibus interface by transferring blocks of 
data to and from Unibue memory. 

This test arsumes that the following sre being tested by the UDA 
Resident Diagnostic: 

1, All data bits can be written and read correctly, 

2. NPR cycles can be executed correctly, 

Test 1 19 divided into six subtests. One at a time, each UDA selected 
for testing will run each subtert. 

Subtest 1 makes sure that the UDAIP and UDASA registers are existant 
and runs the First part of the UDA's resident diagnostics. 

Subtest 2 initializies the UDA into diagnostic loop mode. 
In this mode any value written into the UOASA is echoed in the UDASA,
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In subtest 3, the UDA is initialized with interrupts 
enabled. The vector address and priority level will be determined 
solely from the enewers to the hardware questions. If the hardware 
vectors to the wrong address, ‘t is impossible to determine the 
result. A descriptive error message of the problem will not occur (the 
program or processor may hang or an unrelated meas May occur). 
Therefore, the sessege “TESTING INTERRUPT ABILITY UDA AT ADR xxxxxx 
VEC xxx..." isprinted just before the UDA ie requested to cause 
an interrupt and the word "COMPLETED" ie printed (on the same 
Line) when the interrupt test is completed. If the word "COMPLETED" 
does not follow the first message, it should be apparent that the 
interrupt caused the diagnostic or proceseor to go astray. The 
priority level of the interrupt request is also verified. 

Subtest 4 and 5 initializes the UDA using different sizes of 
the host communications area. The different eizes of the host 
communications area are supplied to allo. the UDA Resident 
Diagnostic to do the most Unibus address tenting possible. 
Interrupts are disabled, Any UDA Resident 0i ostic errors 
will be reported. Subtest 4 initializes tne A with the smallest 
ring buffer size possible. Subtest 5 initializes the UDA with 
a large ring buffer area, 

Subtest 6 downline loade a “diagnoetic machine” program into the UDA. 
The "diagnostic machine” program is downline loaded from the memory 
space included in the host communications area when the UOA was first 
initialized. The UDA Resident Diagnostic hee already verified thar 
it can access these memory eddresses, so the downline load command 
should perform proverly. The "diagnostic machine" program is then 
started. 

The “diagnostic machine" program oeks the POP-11 program to fill 
free memory (that memory available to the POP-11 program that is not 
being used by the program or the Runtime Services) with an addressing 
pattern and report the location and size of the free memory, Every 
location of free memory is read and the data checked, Then, one 
by one, each address line is tested as follows: 

1, Determine a test address by taking the first address of free 
memory and complimenting the address bit to be tested, 

2. Read from the test address. 

3. If a non-existant memory error occurs, the test is cimlete, 

4. Write all ones to the firat address of free memory then read 
from the test eddress. If data read is not all ones, then 
test is complete. 

us
 

. Write zeros to the first address of free memory then read 
from the test address. If data read is not zeros, then test 
‘as complete, 

6. Report Unibus addressing error. 
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When all address bits have been tested, then block trairfers to and 
from memory are tested with different data patterns, This data 
is transferred at the rate disk data is transferred to and from 
memory during normal UDA operation, 

The next UDA selected for testing is then be tested in the same 
manner, When al) UDAs have been tested, test %1 ends, 

5.2 TEST @ 2 - DISK RESIDENT DIAGNOSTIC TEST 

The purpose of test 02 is to execute the diagnostics that run in each 
disk drive. These di ostic programe may be resident in the disk 
drive or require downline loading frm the ZUDDEO.PAK data file. 
(There currently are no disk drives chat require downline loading and 
no such files exist in the ZUODEO.PAK file. Thies program is designed 
such that they can be easily adowd in a future release.) Thia UD 
diagnostic program only knows che procedure to execute the disk 
pees ant diagnostics and how to determine whether ao test passed or 
ailed,. 

One at a time, each UDA selected for testing is initialized and a 
“diagnostic machine” program downline loaded. The "diagnostic 
machine" program seks what drives are to be tested, then issues 
several commands to the disk drive and check for the correct response 
from the drive. This should serve as a good indicator that the UDA 
and disk drive can communicate, 

A DIAGNOSE command ia then iseved to the drive to request the drive 
run all of its diagnoetice. If the disk drive requests a downline load 
of a drive diagnostic, the diagnostic program is read from the XXOP+ 
load device, downline leaded into the diek drive and started. There is 
no Limit to the number of downline loads that can be requested by a 
rive, 

If the "Manual Intervention Mode” software question wag answered 'N" 
(default) testing proceeds to the next drive. When all drives on the 
UDA have been tested, the next UDA selected for testing is tested in 
the game manner. When «11 UDA's have been tested, test @2 ends. 

If the “Manual Intervention Mode" software question was answered "Y", 
an interactive mode is entered to allow the operator to perform 
diagnostic activities on the disk drive ag desired, The Service 
Manual for the disk drive must be used to determine what diagnostic 
capabilities are available. 
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First, a brief description of available commands is printed as 
follows: 

TEST @2 MANUAL INTERVENTION ON UNIT xx UDA AT xxxxxx DRIVE xxx 
TO WRITE ANO READ MEMORY: 

W OATA REGION OFFSET 
R_ REGION OFFSET 

TO RUN A OIAGNOSTIC: 
D REGION 

TO EXIT QUESTIONING: 

DATA, REGION FND OFFSET ARE HEX VALUES. 
? 

Commands may be typed after the question mark prompt. Each command 
is processed as entered and results disolayed immediately. The exit 
command will allow the diagnostic to proceed, 

Read and write commands remember the region and offset values. 
Successive read and successive write commands automatically increment 
to the next offset if tne region and offset values are not typed. If a 
region is typed but not an offset, offset zero is used. 

Examples: 

FF FFFC 4 
02 
FFFC 4 
FFFC Q004/ FF 

FFFC 0005/ 02 
21 FFFC 

FFFC O000/ 21 

Command 1 writes one byte (FF) into region FFFC, offset 4, Command 2 
writes one byte (02) into the next byte - region FFFC, offset 0005. 
Commands 3 and 4 read the bytes back. Command 5 writes one hyte (21) 
into the first byte of region FFFC, Command 6 reads back that byte. 

The diagnose command remembers the region from previous diagnose 
commands only, because the region containing the diagnostic is 
generally not the same region used to write parameters or read 
recults. If the diagnostic returns any data, the data is printed 
immediately. 
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5.3 TEST # 3 - DISK FUNCTION TEST 

The purpose of test 03 is to functionally test the disk drive. Ona 
drive that is well diagnosed by its disk resident diagnostics (Cexe- 
cuted by test #2) these functional tests will have little valve. On a 
drive that has no or minimal residant diagnostics, these functional 
tests will have more value, 

Test @3 starts by initializing each UDA selected for testing and then 
downline loading a "diagnostic machine” program into each UDA. Once 
all UDAs nave been started, the PDP-11 program responds to requests 
from git UdAs. When all the UOAs have indicated the end of testing, 
test @3 ends, 

The "diagnostic machine” program performs the following functions on 
each drive: 

1. 

2. 

3. 

le. 

13. 

Issue a DRIVE CLEAR command, 

Issue RECALIBRATE commang. 

Issue a CHANGE MODE command to enable diagnostic cylinder 
access, set the drive to 512 byte sector size, and write 
protect. 

Issue INITIATE SEEK command to last diagnostic cylinder. 

Read all factory formatted sector headers, If mo headers on 
a track can be reed, report the error, otherwise continue. 

Starting with cylinder 0, group 0 and incrementing through 
every cylinder on the disk, seek to a group, read «a 
header on track 0 and then seek to the factory formatted 
di ostic cylinder. Read from the diagnostic cylinder to 
vertfy disk positioned correctly. 

Attempi to writn on the first diagnostic cylinder while write 
protected. 

Issue a CHANGE MODE command to enable formatting operations 
and disable write protect, 

- Format all writable DBNs in 512 byte format, 

. Write and read several data patterns to each writable BN, 
Report an error if all DBNs on one track have an error, 

Send invalid SDI level 2 and level 1 commands and check the 
results, 

Go to the XBN area and read a copy of the FCT. Creck to see 
if the drive has been properly formatted in 512 byte mode. 

issue a DISCONNECT command, 

SFQ 0103 
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5.4 TEST #4 - DISK EXERCISER 

The purpose of test 04 is to exercise the disk drives in a manner 
similar to nermal usage under standara operating systems. Execution of 
this test should give an indication of the performance of the disk 
drive. This test may be run for long or short periods of time, 
depending on how the software questions are ansvered, 

These are two modes of operation for teat 4: 

1, Default operation on the entire area selected (customer or 
diagnostic) with ai: parameters selected for random 
operation as shown by default answers below. 

2. Manual intervention mode where a number of questions are 
asked and operation is controlled by their answers. 

Which mode is entirely determined by the answer to the first software 
question arking, "Enter manual intervention mode for special diag- 
nosis?" This question would normally have been answered "N" (default) 
and testing will begin immediately. If answered "“Y", the following 
series of questions will be asked for each unit selected for testing: 

YHE FOLLOWING QUESTIONS REFER TO UNIT xx UDA AT xx»xxx DRIVE axxx 

This message will identify to which drive the questions are 
being asked. The entire series of questions will be asked for 
each drive, there is no short way to answer like in the 
hardware questions. 

NUMBER OF BAD BLOCKS (D) 0 ? 

An answer in the range of 1 to 16 will allow that many bac 
block numsers to be entered. The program will allow writes 
and reads to these blocks but no error messages will be 
printed for these blocks. Errors encountered on these blocks 
will not appear in the statistics. Answer zero to bypass 
entering bad blocks, 

BAD BLOCK CA) ? 

This question will be asked the number of times requested by 
the previous answer. Any decimal number that can be con- 
verteo into a 28-bit binary value will be accepted. No other 
error chacking will be made at this time to determine if the 
block number actually exists on the disk, 

DO YOU WANT TO CHANGE TESTING PARAMETERS FOR THIS DRIVE (L) N ? 

Answer "N" to bypass all firther questioning on this drive, 
Answer "Y" to be asked the following questions. 

SFQ 0104 
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READ ONLY (L) N ? 

Anewer “Y" to dictate read only and prevent test 04 from 
performing any writes to the disk, 

WRITE ONLY (L) N ? 

Thies question will only be asked if the previous question was 
anewered "N”, Answer "Y" to dictate write only. 

CHECK ALL WRITES @Y READING (L) N ? 

Anower "Y" to cavee all writes to be checked by reading the 
date immediately after the write operation, 

RANDOMLY CHECK WRITES BY READING (L) Y ? 

Thie question will only be asked if the previous question was 
anewered "N". Anewer "Y" for the write check to be performed 
rendomly. Anewer "N” if write checks are not desired, This 
question is asked no matter how previous questions were asked, 

DATA PATTERN - 0 FOR RANDOM SELECTION (0) 0 ? 

There ere 16 date petterne evaileble. selected as 1 to 16. 
Pattern number 0 will cause patterns 1 to 15 to be randomly 
selected for each write. If pattern number 16 is selected, 
the following set of questions will be asked for # pattern to 
be input. 

ENABLE ECC DATA CORRECTION (L) Y ? 

A "Y" enewer will enable the vee of ECC to correct data 
errore. If the number of corrections is within the drive's 
threehold, an informationel meeiege will be printed 
identifying the vlock number. These ECC corrections will also 
appear in the statistical report for the drive, 

An "N" anewer will prevent the use of ECC. All ECC errora will 
couse an error message to be printed and retries to be 
attempted. 

COMPARE ALL DATA READ (L) N ? 

Ananer "Y" to cause a date compare after every read, 

RANDOMLY COMPARE DATA READ (L) 1 ? 

This question will only be eeked if the previous question wes 
enewered "N". Answer “’" for the data compere to be performed 
on random records. Answer “N" if dats compares are not 
daaired,
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ENABLE RETRIES (L) Y 

A "Y" anewer will enable retries to be performed on disk 
errors, 

RANDOM ACCESS MODE (L) 1 ? 

Anewer "1" to cause block numbers to be chosen randomly. 
Anewer "N" to cause block numbers to be selected sequentially 
up and down the disk surface, 

DO YOU WISH TO: 
O - TEST ENTIRE AREA SELECTED 
1 - SPECIFY BEGIN/END SETS TO TEST 
2 - SPECIFY TRACKS AND CYLINDERS TO TEST 
3 - SPECIFY GROUPS AND CYLINDERS TO TEST 

yo” SPECIFY CYLINDERS TO TEST 
a9) 2 

This question specifies the options available to limit teating 
to a portion of the selected erea (customer or diagnostic) of 
the diek. A zero answer ie the default which specifies to use 
the entire area for the test. Other answers will cause 
additional questiors to be asked, 

NUMBER OF BEGIN/ENOD SETS (D) 1 ? 
BEGIN BLOCK (A) O ? 
END BLOCK (A) 0 ? 

These questions are asked if in/end sate were sclected to 
limit the teeti area (Anewer 1). One to four setu may be 
epecified. Tne BEGIN BLOCK and END BLOCK questions are asked 
as many times oe needed. 

NUMBER OF TRACKS TO TEST (D) 1 ? 
TRACK (0) 0 ? 

NUMBER OF GROUPS TO TEST (0D) 1 ? 
GROUP (D) 0 ? 

One of these sets of questions ie eeked ‘'f eicvher tracks and 
cylinders or groupe and cylincers wae enecified to limit the 
testing erea Vanewers 2 or 3), Up to seven trecks or groups 
may be specified on which testing will be Limited. 

DO YOU WISH TO LIK.) THE CYLINDERS TESTED (1) N? 

This question is eeked only efter the tracks or croupe nave 
been epecified above. If tasting is to be further limited to 
e vet of cylinders, answer "Y" and the following two ques- 
tlon@ will be agkad:
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ENDING CyEIROER CASS 2 
These questions are asked if the question immediately above 
wae anewered “Y" or if cylinders were selected to limit the 
teating area (Answer 4). One set of cylinder numoers may be 
specified to Limit the testing area, 

After the above questions have been asked for all drives selected for 
testing, the following queations will be asked if data pattern 16 was 
selected for any drive: 

NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ? 
DATA WORD (0) 0 ? 

Data pattern 16 can be input by these questione. A data 
pattern consists of a» buffer of one to 16 worda which is 
repeated thr t the data portion of the disk block. Enter 
the contents of the date pattern buffer, The DATA WORD 
question will be repeated ae needed, 

Test #4 will then initialize each UDA selected for testing and 
downline load « "di tic machine” program into each UD 
Becaus the "diagnostic machine” progreme ere too large to fit both 
copies in memory at the uame time ( as done in Teste 1 thr 3), 
the program checks which type of UDA-5Ca ere being tested. f all 
are of the same type, that progrem is read. I* both types are selected 
for testing. the program for the UDA-50 with the 7485 and M7486 
boards is read. 
The "diagnostic machine” prograr eek what drives are to be 
tested and then for the paramters for each drive (the answers 
to the manual intervention questions or their defaults). Once 
all UDA have deen started, the PDP-11 program responds to 
requests from all UDAs. 

Tre disks are then be exercie3d according to the parameters. 
The exercise consists of selecting a aisk sector, seeking to 
the proper cylinder, then raasding or writing the sector. The 
Perametere control how the disk sector is selected, whether 
the sector is written or read ard whether a write is folloned 
by a reac! (write chack), 

The "di etic machine” progm ~eriadically sends statistics 
to the -11 program. These etatistics include cuunts of 
tread). writes, seeks and errors on a per drive baeie. The 
POP-11 program sccumulataes the statistics from all the UDAs 
and watches for the transfer limit to be exceeded, As long as 
the error log is not enabled, the exceeding of the transfer 
limit will cause the end of test 04. 

SFQ 0107
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Each time an error occurs, the "diagnostic machine" telle the 
POP-11 program. A measage is printed (or etored in the log 
buffer) and then the error limit for the drive is checked, if 
the error limit has been reached, the drive is dropped fram 
teating, If no more drives remain to be tested, teat 4 will 
end Cunless the error log is enabled). 

Wnen the end of test 04 occurs, the accumulated statietics for 
each drive is printed. This statistical report can be printed 
at any time during test 4 by typing control-C then the PRINT 
command. 

Tne data patterns used by test #4 are indicated below. Each 
pattern is generated by writing the pattern number in each 
4-bit nibble of the firet word, then repeating the data 
pattern (sequence of one to 16 words) throughout the rest of 
the data buffer, Pattern number 16 writes nibbles of zeros, 
When pattern number zero is used, the actual pattern number 
written (1 to 15) is placed in the nibbles. 

PATTERN O This pattern number ie used to indicate any pattern 
number 1 to 15 chosen at random, 

PATTERN 1 Worda in pattern sequence - 1 

Sequence (Octal) 1056123 
Sequence (Hex) 86888 

PATTERN 2 Words in pattern sequence 

Sequence (Octal) 031463 
Sequerce (Hex) 3333 

PATTERN 3 Words in pattern sequence - 1 

Sequence (Octal) 030221 
Sequence (Hex) 3091 

a -
 

PATTERN 4 Words in pattern sequence - 1c (Shifting ones) 

Sequence (Octal) 000001, 000003, 000007, 000017, 000037, 
000077, 000177, 000377, 000777, 001777, 
ep eees 007777, 017777, O37777, O77777, 
1? 

Sequence (Hex) 0001. 9003, 0007, OOOF, OO1F, 003F, 
OO7F, OOFF, OLFF, O3FF, O7FF, OFFF, 
1FFF, 3FFF, “FFF, FFFF 



PATTERN 5 

PATTERN 6 

PATTERN 7 

PATTERN 8 

PATTERN 9 

PATTERN 10 

Words in pattern 

Sequence (Octal) 

Sequence (Hex) 

Words in pattern 

Sequence (Octal) 

Sequence (Hex) 

Words in pattern 

(Oetal) 
CHex) 

Sequence 
Sequence 

Words in pattern 

Sequence (Octal) 

Sequence (Hex) 

Words in pattern 

Sequence (Octal) 
Sequence (Hex) 

Words in pattern 

Sequence (Octal) 

Sequence (Hex) 

F9 
orn DRV DIAG MACRO VO5,00 Wednesday 04-Jan-84 16:12 Page 78 

sequence - 16 (Shifting zeros) 

177776, 177774, 177770, 177760, 177740, 
177700, 177600, 177400, 177000, 176000, 
174000, 170000, 160000, 140000, 100000, 
000000 

FFFE, FFFC, FFF&, FFFO, FFEO, FFCO, 
FFBO, FFOO, FEOO, FCOO, F800, FOOO, 
E000, C000, 8000, 0000 

eequence - 16 

000000, 000000, 000000, 177777, 177777, 
177777, 000000, 0000U0, 
00000u, 177777, ON0000, 
177777 

177777, 177777, 
177777, 000000, 

0000, 0000, 0000, FFFF, FFFF, FFFF, 
0000, 0000, FFFF, FFFF, 0000, FFFF, 
0000, FFFF, OGOO, FFTF 

sequence - (GINARY 1011011011011001) 

133331 
B6D9 

sequence - 16 

oS2525, 052525, 052525, 125252, 125252, 
125252, 052525, 052525, 
052525, 125252, 0352525, 
125252 

5555, 5555, 5555, AAAA, 
5555, 5555, AAAA, AAAA, 
5555, AAAA, 5555, AAAA 

sequence - i (BINARY 1101101101101100) 

155554 
OB6C 

125252, 125252, 
125252, 052525, 

AAAA, AAAA, 
5555, AAAA, 

eequence - 16 

026455, 026455, 026455, 
151322, 026455, 026455, 
026455, 151322, 026455, 
151322 

2020, 2020, 2020, Dede, 
2020, 2020, D202, D20e, 
202D, Dade, edeD, Dade 

151322, 151322, 
151322, 151322, 
151322, 026455, 

Dede, Dede, 
2DeD, Ded2, 
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PATTERN 11 Words in 

Sequence 
Sequence 

PATTERN le Words in 

Sequence 

Sequence 

PATTERN 13 Words in 

Sequence 

Sequence 

PATTERN 14 Words in 

Sequence 
Sequence 

PATTERN 15 Words in 

Sequence 

Sequence 

PATTERN 16 
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pattern 

(Octal) 
(Hex) 

pattern 

(Octal) 

CHex) 

pattern 

(Octal) 

(Hex) 

pattern 

(Octal) 
(Hex) 

pattern 

(Octal) 

(Hex) 

sequence - 1 (BINARY 0110110110110110) 

066666 
6D06 

sequence - 16 (Ripple one) 

000001, 000002, 000004, 000010, ocd020, 
000040, 000100, 000200, 000400, 001000, 
003000. 004000, 010000, 020000, 040000, 
1 

0091, 0002, 0004, 0008, 0010, 0020, 
0040, 0080, 0100, 0200, 0400, 0800, 
1000, 2000, 4000, 8000 

sequence - 16 (Ripple zero) 

177776, 177775, 177773, 177767, 177757, 
177737, 177677, 177577, 177377, 1/6777, 
17s7i 173777, 167777, 157777, 137777, 0 

FFFE, FFFO, FFFB, FFF7, FFEF, FFOF, 
FFBF, FF7F, FEFF, FOFF, FBFF, F7FF, 
EFFF, OFFF, BFFF, 7FFF 

sequence - 3 

155555, 133333, 155555 
D860, B6DB, DBED 

sequence - 16 

133331, 133331, 133331, 155554, 155554, 
155554, 133331, 133331, 155554, 155554, 
13333). 155554, 133331, 155554, 133331, 
1 

B609, B6D9, 8609, OB6C, DEC, DBEC, 
B609, B609, DB6C, DB6C, BEDI, DBEC, 
B6D9, Ob6C, B6D9, DBEC 

This is the operator selectable pattern in manual 
intervention mode, Questions are asked when test 24 is 
started for th: operator to innut the number of words in 
the sequence and the contents of the words, 

SEQ 0110
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Sample of terminal dialogue going through manual intervention 
questions: 

DR>STA/TEST:4 

CHANGE HW (L) ?.N 

CHANGE SW C(L) 7 Y 

ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ? Y 

REMAINING SOFTWARE QUESTIONS APPLY TO TEST 4 ONLY 

ERROR LIMIT (D) 32 ? 
READ (RANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT (6) 0 7? 
SUPPRESS PRINTING SOFT ERRORS (L) Y ?.N 
DO INITIAL WRITE ON START (L) Y ? 
ENABLE ERROR LOG (L) N ? 

THE FOLLOWING QUESTIONS REFER *O UNIT ©O UDA AT 172150 DRIVE 0 

NUMBER OF BAD BLOCKS (D) 0 ? 2 

BAD BLOCK (A) ? 234 

BAD BLOCK CA) ? &a900 

DO YOU WANT TO CHANGE TESTING PARAMETERS FOR THIS ORIVE (L) N ? Y 

READ ONLY (L) N ? 

WRITE ONLY CL) N ? 

CHECK ALL WRITES BY READING (L) N? Y 

DATA PATTERN - 0 FOR RANOOM SELECTION (D) 0 ? 1 

ENABLE ECC DATA CORRECTION (L) Y ? 

COMPARE ALL DATA READ (L) N? Y 

ENABLE 

RANDOM 

DO YoU 
Oo - 

b
e
s
 

a
u
w
n
e
 

(BD) 0 

NUMBER 

RETRIES (L) Y ? 

ACCESS MODE (L) Y ?.N 

WISH TO: 
TEST ENTIRE AREA SELECTED 
SPECIFY BEGIN/ENO SETS TO TEST 
SPECIFY TRACKS AND CYLINDERS TO TEST 
SPECIFY GROUPS AND CYLINDERS TO TEST 
SPECIFY CYLINOERS TO TEST 
? 

OF BEGIN/END SETS (0) 1 7? 

BEGIN BLOCK (A) 0 ? 

SFQ O111
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END BLOCK (A) O 2? 200 

NUMBER OF WORDS IN DATA PATTERN 16 (0) 1 ? 

DATA WORD (0) 0 ?
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1 
2 

358 
367 
368 
394 
396 
397 
398 
400 
402 
403 
404 
405 
406 
408 
42s 
4ea7 

000000 

002000 
002000 
002001 
002002 
002003 
002004 
002005 
002006 
00200? 
002010 
002010 
002011 
002011 
002012 
002012 
002014 
002014 
00201¢ 
002016 
002020 
002020 
002022 
002022 
002024 
002024 
002026 
002026 
002030 
002030 
002032 
002032 
002034 
002034 
002036 
002036 
002040 
002040 
002042 
002042 
Q02044 

002000 

103 
132 
125 
104 
103 
000 
000 
000 

105 

060 

000001 

000000 

113266 

113526 

064356 

(64374 

114312 

000000 

000000 

000001 

000000 

064344 

QQ0340 

:4LAST REVISION 04-OCT-83 

.TITLE CZUDCEO UDA & DISK ORV DIAG 

.SBTTL PROGRAM HEADER 

-ASECT 
. SNABL 

gee 

AMA 
2000 

:; THE PROGRAM HEADER IS THE INTERFACE BETWEEN 
: THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR, 

LSNAME;; 
ASCII 
ASCII 
ASCII 
ASCII 
.ASCTI 
BYTE 
BYTE 
BYTE 

LSREV:: 
ASCII 

L$DEPO:; 
ASCII 

LSUNIT:: 
. WORD 

LSTIMe:; 
«WORD 

LSHPOP:: 
~ WORD 

L$SPCP:; 
WORD 

LSHPTP:; 
. WORD 

LS$SPTP:: 
«WORD 

L$LADP:: 
. WORD 

LSSTA:; 
WORD 

Lsco:: 
WORD 

LSOTYF;: 
. WORD 

LS$APT;:; 
«WORD 

LSDYP:: 
, WORD 

LSPRIO:: 
» WORD 

LSENVI:: 

rOITAGNOSTIC NAME 
4C/ 
72Z/ 
/U/ 
/0/ 
7C/ 

ie) 
.¢) 
9 

+REVISION LEVEL 
7E/ 

30 
107 

iNUMBER OF UNITS 
TSPTHV 

sLONGEST TEST TIME 
(e) 

sPOINTER TO H.W. QUES. 
L $HARD 

sPOINTER TO S.W. QUES. 
LSSOFT 

sPTR. TO DEF. H.W. PTABLE 
L$HW 

;PTR. TO S.W, PTABLE 
L$Sw 

+DIAG. END ADDRESS 
LSLAST 
0 sRESERVED FOR APT STATS 

(e) 
sDIAGNOSTIC TYPE 

1 
0 ;APT EXPANSION 

iPTR. TO DISPATCH TABLE 
L$DISPATCH 

+OITAGNOSTIC RUN PRIORITY 
PRIO? 

sFLAGS DESCRIBE HOW IT WAS SETUP 

SFQ 0113 
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436 

HEADER 

002044 
062046 
02046 
002050 
002050 
002051 
002052 
002652 
002054 
C2056 
002056 
002060 
002060 
002062 
002062 
002064 
002064 
002066 
002066 
002070 
002070 
002072 
002072 
0020 74 
002074 
002076 
002076 
002100 
002100 
002102 
002102 
002104 
002104 
002106 
002106 
002110 
002110 
0021.12 
002112 
002114 
002114 
002116 
002116 
002120 
002120 

000000 

000000 

003 
003 

000000 
000000 

000000 

064700 

106654 

000000 

000000 

000 30 

000000 

000000 

064724 

104035 

064402 

107636 

111302 

111300 

107630 

0c0000 

000000 

000000 

WORD 
LSEXPL:: 

WORD 
LSMREV:: 

.BYTE 
«BYTE 

LSEF:; 
WORD 
» WORD 

LS$SPCs: 
WORD 

LS$DEVP:: 
«WORD 

LSREPP;: 
. WORD 

LS$EXPa:: 
. WORD 

LSEXPS;: 
WORD 

L$AUT:: 
WORD 

L$DUT:: 
. WORD 

LSLUN:: 
» WORD 

L$DESP:: 
. WORD 

LSLOAD: : 
EMT 

LSETP:: 
WORD 

LSICe:; 
. WORD 

LSCcP;; 
. WORD 

LSACP:: 
WORD 

LSPRT:; 
WORD 

LSTEST:: 
. WORD 

LSOLy:: 
. WORD 

US$HIME: : 
WORD 

0 
;EXPANSION WORD 

ry 
;SVC REV AND EDIT @ 

C$REVISION 
C$EDIT 

;DIAG, EVENT FLAGS 
0 
0 

0 
; POINTER TO DEVICE TYPE LIST 

LSDVTYP 
iPTR. TO REPORT CODE 

LSRPT 

0 

0 
;PTR. TO ADD UNIT CODE 

0 
;PTR, TQ OROP UNIT CODE 

0 
}LUN FOR EXERCISERS 10 FILL. 

0 
iPOINTER TO DIAG, DESCRIPTION 

LSDESC 
iGENERATE SPECIAL AUTOLOAD EMT 

E$LOAO 
;POINTER TO ERRTSL 

LSERR BL 
iPTR, TO INIT COOL 

LSINIT 
iPTR, TO CLEAN-UP CODE 

LSCLEAN 
iPTR, TO AUTO CODE 

LSAUTO 
;PTR, TO PROTECT TABLE 

LSPROT 
; TEST NUMBER 

0 
:DELAY COUNT 

G 
sPTR, TU HIGH MEM 

0 

SFQ 0114 
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sTHIS LOCATION MUST BE AT THIS PUSITION. SEPERATE CODE, STORED IN 
iTHE PAK FILE, WAS ASSEMBLED WITH THIS ADDRESS 

STOSIZ = 28000, - 256. sSTORAGE SIZE 

STORAG: .BLKB STOSIZ 

SFQ 0115 



BeeBeee Up E DISK DRV DIAG MACRO V05.00 Wednesday 04-Jan-44 16:12 Page 385 
fom 

A
N
 
A
U
D
 

W
M
 

pe
 

li 

064342 
064344 
0649344 
064346 
064350 
064352 

000004 

111344 
112420 
112516 
112554 

-SBTTL OITSPATCH TABLE 

gee 

M9 

3 THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS CF EACH TEST. 
; IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST. 

. WORD 
LSDISPATCH:: 

. WORD 

. WORD 

. WORD 

. WORD 

4 

T1 
Te 
T3 
T4 
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HAROWA 

064354 
064356 
064356 
064356 
064360 
064362 
064364 
064366 
064370 

064372 

Re 

000006 

172150 
000154 
000005 
000077 
000000 
000000 
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.SBTTL DEFAULT HARDWARE P-TABLE 

Ha 

. WORD 
LSHW:: 
OFPTBL:: 

WORD 
WORD 
. WORD 
WORD 
. WORD 
. WORD 

10000: 

L10000-L $HW/2 

172150 
154 
Ss 

3, 
0. 
0. we

 
we

 
ae
 

ee
 

ee
 

we
 

THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF 
THE TEST-DEVICE PARAMETERS 
TS IDENTICAL TO ‘HE STRUCTURE OF THE HARDWARE P-TABLES, 
AND IS USED AS A "TEMPLATE" FOR BUILDING THE P-TABLES, 

THE STRUCTURE OF THIS TABLE 

UNIBUS ADDRESS 
VECTOR ADDRESS 
BR LEVEL 
UNIBUS BURST RATE 
LOGICAL ORIVE NUMBER 
CUSTOMER DATA AREA 
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.SBTTL SOFTWARE P-TABLE 
pee 

} THE SOFTWARE TABLE CONTAINS VARIOUS DATA USED BY THE 
1 PROGRAM AS OPERATIONAL PARAMETERS. THESE PARAMETERS ARE 
1 SET UP AT ASSEMBLY TIME AND NAY BE VARIED BY THE OPERATOR 
1) AT RUN TIME, 
Lee 

064372 000003 .WORD = L10901-L#SH/2 
064374 1 $SW:: 
064374 SFPTBL it 
064374 000040 .WORD 32, yERROR LIMIT 
064376 000000 “WORD 0, sDATA TRANSFER LIMIT (MEGABITS) 064400 040400 .HORD — t80100000100000000 ISINGLE BIT QUESTIONS 

064402 L20001:
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sSBTTL GLOBAL EQUATES SECTION 

’ 
+ THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT 
1 ARE USED IN MORE THAN ONE TEST. 
he 

‘ 

+ BIT DIF INITIONS 
i 
BITi5«= 100000 
BIT14«= 40000 
BITi3*= 20000 
BIT1l2*= 10000 
BITil*= 4000 
BIT10*«= 2000 
BITO9== 1000 
BITOB+= 400 
BITO7*= 200 
BITO6** 100 
BITOS== 40 
BITO4*= 20 
BITOS== 10 
BITO2== 4 
BITOl*= 2 
BITOO== i 
t 
BIT9*= BITO9 
BITS== BITOS 
BIT7*= BITO7 
BIT6** BITCS 
BITS** BITOS 
BIT4*+ BITOa 
BIT3=* BITOS 
BITe== BITO2 
BITle= BITOL 
BLTO== 8ITOO 
‘ 
1 EVENT FLAG OEFINITIONS 
’ EFS2:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION 
t 
EF .START*= $2. 1 START COMMAND WAS ISSUED 
EF RESTART +« 31. 1 RESTART COMMAND WAS ISSUFD 
EF .CONTINUE®« 30, 1 CONTINUE COMMAND WAS ISSUED 
EF .NEWe> Po, 1 A NEW PASS HAS BEEN STARTED 
EF .PWR== 8, + A POWER-FAIL/POWER -UP OCCURRED 
! 

' 
1 PRIORITY (EVEL DEFINITIONS 
i 
PRIO/«= 340 
PRIOG<+ 300 
PARTOS=* 240 
PRIO4** 200 
PRIOS*= 140 
PRIO2*4 100 

SFQ 0119
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900040 
000000 

000004 
0C 2010 
9000020 
000040 
0060100 
000200 
006400 
001000 
002006 
004000 
910000 
020000 
040000 
100000 

PRIQi== 40 
PRIOO~» 

i 
sOPERATOR FLAG BITS 
3 

EVL«= 
LOT«= 

ADR«= 
TOU«» 
TSR«= 
UAM== 
POE a= 

PNT == 
PRI#=* 
IXFes 
IBE*= 
IER«« 
LOEes 

HOE == 

(0) 

4 

10 
20 
40 

100 
200 
400 

1000 
2000 
4000 
10000 
20000 
40000 

100000 

D1LO 
SFA 0120
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INI 

100000 
040000 
020000 
010000 
004000 

003777 

000177 
000200 
0O034Cu 
034000 
040000 
100000 

9000400 
004000 

9002000 
001000 
000400 

000001 

000007 
000070 

000200 
003400 

100000 

sSBTTL UDA BIT DEFINITIONS 

sUDASA REGISTER UNIVERSAL READ BITS 

SA.ERR = {00000 
SA,S4 = 040000 
SA.S” = 020000 
SA,.Se = 010000 
SA.S1 = 004000 

sUDASA REGISTER ERROR STATUS BITS 

SA.ERC = 003777 

tUDASA REGISTER STEP 1 SEND BITS 

SA.VEC = 000177 
SA.INT = 000200 
SA.MSG = 003400 
SA.CMD = 034000 
SA,WRP = 040000 
SA.STP =» 100000 

SA.MS1 * 000400 
SA.CM1 = 004000 

sUDASA REGISTER STEP 1 RESPONSE BITS 

SA.NV = 002000 
SA.A2 = 001000 
SA,OI = 000400 
3 000377 

sUDASA REGISTER STEP 2 SEND BITS 

SA,PRG = 000001 
i 177776 

sUDASA REGISTER STEP 2 RESPONSE BITS 

SA.MSE « 000007 
SA.CMZ = 000070 
; 000100 
SA.STE = 000200 
SA.CTF = 003400 

sUDASA REGISTER STEP 3 SEND BLTS 

O77777 ‘ 
SA,TST = 100000 

sERROR INDICATOR 
sSTEP 4 STATUS BIT 
sSTEP 3 STATUS BIT 
sSTEP 2 STATUS BIT 
+STEP 1 STATUS BIT 

ERROR CODE 

s INTERRUPT VECTOR (DIVIDED BY 4) 
s INTERRUPT ENABLE DURING INITIALIZATION 
sMESSAGE RING LENGTH 
: COMMAND RING LENGTH 
iWRAP BIT 
;STEP - MUST ALWAYS BE WRITTEN A ONE 

3LS8 OF MESSAGE RING LENGTH 
sLSB OF COMMANO RING LENGTH 

sNON SETTABLE INTERRUPT YECTOF. 
122 BIT ADDRESS BUS 
sENHANCED DIAGNOSTICS 
s:ALL BITS RESERVED 

sENASLE VAX UNIBUS ADAPTER PURGE INTERRUPT 
LOW ORDER MESSAGE RING BYTE ADDRESS 

sMESSAGE RING LENGTH ECHO 
+ COMMAND RING LENGTH ECHO 
VRESERVED 
+STEP ECHO 
VCONTROLLER TYPE 

tHIGH ORDER MESSAGE RING BYTE ADDRESS 
sPURGE POLE TEST EN‘BLE 

SFQ 0121 
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58 
59 
60 
61 
62 
63 
64 
6% 
66 
3? 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

OO0L77 
000200 
000400 

000001 
000002 
000374 

000017 
000360 

F 10 
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sUCASA REGISTER STEP 3 RESPONSE BITS 

SA.VCE = 000177 
SA.INE = 000200 
SA.NVE = 000400 
H 003000 

sUDASA REGISTER STEP 4 SEND BITS 

SA.GO » 000001 
SA.LFC » 000002 
SA.BSY = 000374 

sUDASA REGISTER STEP 4 RESPONSE BITS 

SA.MCV = 000017 
SA.CNT = 000360 
: 003400 

sINTERRUPT VEZTOR ECHO 
INTERRUPT ENABLE ECHO 
sVECTOR NOT PROGRAMMABLE 
sRESERVED 

1GO BIT TO START UDA FIRMWARE 
sLAST FAILURE CODE REQUEST 
sBURST LEVEL 

:;UOA_ MICROCODE VERSION 
;CONTROLLER TYPE 
sRESERVED 

SFQ O122 
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HOST COMMUNICATION AREA DEFINITIONS 

O
R
D
N
A
U
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100900 
040000 

000000 
000001 
177777 
001000 

900004 
000004 
000004 
000060 
000106 

000000 

000004 
000006 

000010 
000012 

000014 
000020 

000014 
000020 

000100 
000206 

000314 

-SBTTL HOST COMMUNICATION AREA DEF INIIONS 

,COMMAND/MESSAGE RING BIT DEFINITIONS 

= 100000 
= 040000 

RG, OWN 
RG.FLG 

1SET WHEN UDA OWNS RING 
sFLAG BIT 

sVIRTUAL CIRCUIT IDENTIFIERS 

MSCP 
LOG 
DIAG 
uP 

ce) 
1 
-1 
1000 

+MSCP CIRCUIT 
sLOG CIRCUIT 
sDIAGNOSTIC CIRCUIT 
sDIAGNOSTIC AND UTILITIES PROTOCOL 

sOFFSETS INTO HOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RINC 
sAND TWO PACKET 

HC .ISZ 
HC.RSZ 
HC .ESZ 
MC .PSZ 
HC .8SZ 

HC INT 

HC .MSG 
HC.MCT 

HC .CMO 
HC .CCT 

HC MEV 
HC .MPK 

HC .CEV 
HC.CPK 

HC BF. 
HC .BF2 

HC.SIZ 

HC. 

HC. 
HC. 

HC 

INT+HC.ISZ 
MSGee, 

-MSGeHC,RSZ 
.CMDe2, 

CMO +HC .RSZ 
MEV HC. ESZ 

MEV 
MPK 

CPK +HC.PSZ 
BF 1+HC .BSZ 

»BF2eHC .BSZ 

sSIZE OF INTERRUPT INDICATOR WORDS 
sSIZE OF 
sSIZE OF ENVELOPE WORDS BEFORE PACKET 
:SIZE OF COMMAND AND MESSAGE PACKETS 
;SIZE OF 

RING IN BYTES 

BUFFER 

sINTERRUPT INDICATOR WORDS START 

sMESSAGE 
; MESSAGE 

1 COMMANDO 
: COMMAND 

MESSAGE 
+ MESSAGE 

+ COMMAND 
: COMMAND 

RING START 
RING CONTROL WORD 

RING START 
RING CONTROL WORDS 

ENVELOPE START 
PACKET START 

ENVELOPE START 
PACKET START 

sFIRST SUFFER 
sSECOND BUFFER 

s;TOTAL SIZE OF HOST COMMUNICATION AREA 

SFQ 0123
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HOST COMMUNICATION AREA LAYOUT 

O
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10 

-SBTTL HOST COMMUNICATION AREA LAYOUT 

* 

HC. INT } 

HC.MSG } 
HC.MCT ) 

+ 

HC.CMO ) 
HC.CCT } 

+ 

& HC.CEV) 

& HC.CPK) 

> 
> 
} 
+ 

HC.8F1 3 
i) 

! 
! 

HC .BF2 

MESSAGE &€ COMMAND ENVELOPE 

MESSAGE & COMMAND PACKET 

NOTE: BYTES ARE GIVEN IN DECIMAL 

48 

70 

70 

BYTES 

BYTES 

BYTES 

BYTES 

BYTES 

BYTES 

BYTES 

SFQ 0124
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COMMAND PACKET OPCODES DEFINITIONS 

1 .SBTTL COMMAND PACKET OPCODES DEFINITIONS 
2 
3 000001 OP.ABO = 1 sAFLORT COMMAND 
4 000020 OP.ACC » 20 sACCESS CORMANC 
7 000010 OP.AVL = 10 AVAILABLE COMMAND 
G 000021 OP.CCD =» 21 sCOMPARE CONTROLLER DATA COMMAND 
t 000040 OP.CMP = 40 s;COMPARE HOST DATA COMMAND 
8 000022 OP.ERS = 22 ;ERASE COMMAND 
9 000023 OP.FLU = 23 sFLUSH COMMANO 

10 000002 oP.GCS = 2 +GET COMMANO STATUS COMMAND 
11 000003 OP.GUS = 3 :;GET UNIT STATUS COMMAND 
12 000011 OP.ONL = 11 ONLINE COMMAND 
13 000041 OP.RD = 41 :READ COMMAND 
14 000024 OP.RPL = 24 sREPLACE COMMAND 
iS 000004 op.scc = 4 3SET CONTROLLER CHARACTERISTICS COMMAND 
16 000012 OP.SUC = 12 3SET UNIT CHARACTERISTICS COMMAND 
17 000042 OP.WR = 42 sWRITE COMMAND 
18 000030 OP .MRD = 30 s;MAINTENANCE READ COMMANC 
19 000031 OP MWR oo» 31 sMAINTENANCE WRITE COMMAND 
20 000200 OP.ENO = 200 sEWO PACKET FLAG 
21 000007 OP.SEX = 7 sSERIOUS EXCEPTION ENO PACKET 
22 000100 OP.AVA = 100 sAVAILABLE ATTENTION MESSAGE 
23 000101 OP.DUP = 101 ;DUPLICATE UNIT NUMBER ATTENTION MESSAGE 
24 000102 OP .SHC = 102 sSHADOW COPY COMPLETE ATTENION MESSAGE 
3 000103 OP. .RLC = 103 sRESET COMMAND LIMIT ATTENTION MESSAGE 

2? 000001 OP.GSS = 1 s0UP GET OUST STATUS 
28 000002 OP.ESP = 2 ;DUP EXECUTE SUPPLIED PROGRAM 
29 000003 OP.ELP = 3 10UP EXECUTE LOCAL PROGRAM 
30 000004 OP.SSD = 4 s;DUP SENO DUST DATA 
3 000005 OP.RSO = 5S s;DUP RECEIVE DUST DATA 

33 s+NOTE: END PACKET OPCODES (ALSO CALLED ENOCODES) ARE FORMED BY ADDING THE END 
34 sPACKET FLAG TU THE COMMAND OPCODE. FOE EXAMPLE, A READ COMMANO'S ENO PACKET 
35 sCONTAINS THE VALUE OP.RO-OP.END IN ITS OPCODE FIELD. THE INVALID COMMAND END 
36 sPACKET CONTAINS JUST THE ENO PACKET FLAG (T.E., OP.END) IN ITS OPCOOE FIELD. 
37 sTHE SERIOUS EXCEPTION ENO PACKET CONTAINS THE SUM OF THE ENO PACKET FLAG 
38 PLUS THE SERIOUS EXCEPTION OPCODE SHOWN ABOVE (I.E., OP.SEX+OP.END) IN IT3 
30 s;OPCODE FIELD. 

$ 
41 sCOMMAND OPCODE BITS 3 THROUGH 5 INDICATE THE COMMAND CLASS, WHICH IS ENCODED 
42 :AS FOLLOWS: 
43 + ©00 IMMEDIATE COMMANOS 
44 + O01 SEQUENTIAL COMMANDS 
45 + 010 NON-SEQUENTIAL COMMANDOS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR 
46 + 100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR
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USER DOCUMENTATION 

04022 

04023 

DRIVE NOT FORMATTED IN Si2 BYTE MODE -- UNABLE TO TEST 
FCT BLOCK ZERO MODE WORD: mode 

aaa THIS PACK HAS AN TNVALIO FORMAT AND CANNOT BE USED sae 

mode : The mode word found on the drive's FCT block zerc., 

Error 4021 occurs only when Test 4 Finds that the mode word found ir 
FCT block zero ‘8 not the 512 byte mode word (126736 octal), See DEC 
STANDARD 166 "FCT Structure”, Inhibiting the dropping of units has 
no effect on this error. 

CZU0C_ = =DEV FTL ERR 04022 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
OISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
COULD NOT READ FLT BLOCK ZERO 

aaa THIS PACK HAS AN INVALID FORMAT AND CANNOT BE USED «a+ 

Error 4022 occurs when tect 4 is unable to read any copy of FCT 
block zero. See DEC STANDARD 166 "FCT Structure". Inhibiting 
the dropping of units has no effect on this error. 

CZ2U0C) =: DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB 000 PC: xAxxxxx 
DISK EXERCISER DM DPC:xxx. UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
UNABLE TO CONTINUE TESTING 
PORT SWITCH OUT 
REAL. TIME STATE 0003 
STATUS (R TO UL): 1312 1110 0908 0706 0504 0O302 0100 

If, during testing, the operator disabies the port trat Test 4 is using 
by pooping out the port switch, Test 4 prints error 4023, CHANGING 
THE STATE OF THE PORT SWITCH FOR THE PORT THAT Test 4 IS <«NOT>> USING 
HAS NO EFFECT ON THE TEST. If dropping of units is inhibited, Test 4 
will loop in error recovery, printing this error, until the error 
state is corrected (by some external action). 

CZu0c OEV FTL ERR 04023 ON UNIT 00 TST 04 SUB O00 PC: Kxcxxr 
OTSK EXERCISER DM PC:xxxx UDA AT xuxxxx DRIVE xxx RUNTIME hh:mm:ss 
UNABLE TO CONTINUE TESTING 
RUN/STOP SWITCH OUT 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 

I’, during testing, the operator cops out the run/stop switch, 
Test 4 prints error 4023, If dropping of units is inhibited, Test 4 
will loop in error recovery, printing this error, until the error 
state is corrected (by some external action). 

CZU9C) = DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB O00 PC: xxxann 
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000000 
000004 
0G0010 
000012 
000014 
000020 
000920 
000034 

0c0014 

000016 
009020 
000034 
000040 
000042 

000014 

000014 
000016 
000020 
000022 
000024 

000034 
000040 

000024 
000034 
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»SBTTL COMMAND PACKET OFFSETS 

GENERIC COMMAND PACKET OFFSETS 

P.CRF 
P.UNIT 
P,.OPCO 
P MOO 
P.BCNT 
P. BUFF 
P .UADR 
P LON 

» ABORT 

P.OTRF 

ONLINE 

P.UNFL 
P.HSTI 
P.ELGF 
P. SHUN 
P.CPSP 

4. 
8. 
10. 
le. 
16. 
16. 
28. 

sCOMMANO REFERENCE NUMBER 
sUNIT NUMBER 
sOPCODE 
sMOOIFIERS 
s;BYTE COUNT 
sBUFFER DESCRIPTCR 
s;UNTBUS ADDRESS (OF BUFFER DESCRIPTOR 
sLOGICAL BLOCK NUMBER 

AND GET COMMAND STATUS COMMAND PACKET OFFSETS 

= le. sOUTSTANOING REFERENCE NUMBER 

AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS 

14. 
16. 
28. 
32. 
34. e

e
 

REPLACE COMMAND PACKEY OFFSETS 

P.RBN = le, 

sUNIT FLAGS 
sHOST IDENTIFIER / RESERVED 
sERROR UOG FLAGS 
; SHADOW UNIT 
sCOPY SPEED 

;REPLACEMENY BLOCK NUMBER 

+SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS 

P.VRSN 
P.CNTF 
P.HTMO 
P USEF 
P.TIME 

"le. 
~ 14, 
= 16. 
= 18, 
=~ 20. 

sMSCP_ VERSION 
sCONTRO’_LE'2 FLAGS 
sHOST TIMEOUT 
;USE FRACTION 
;QUAD-wWORD TIME AND DATE 

sMAINTENANCE READ AND MAINTENANCE WRITE COMMANI) PACKET OFFSETS 

P.RGIO 
P .RGOF 

= 28. 
= 32, 

sREGIOW ID 
s;REGION OFFSET 

sEXECUTE SUPPLIED PROGRAM COMMAND PACKET OF FGETS 

P.OMDT 
P,OVRL 

= 20, 
= 23, 

sOMGT TERMINAL ADORESS CMAINT WRITE ONLY) 
i,BUFFER DESCRIPTOR FOR OPERLAYS 
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000000 
000004 
900010 
000011 
900012 
000014 
000034 

000014 
000020 

000014 
000016 
000020 
000024 
000034 
030040 
000042 
000044 
000046 
000050 
900054 
000056 
000057 

000014 
000016 
000020 
000024 
900034 
000040 
000042 
000044 
go00s0 

000014 
000016 
000020 
000022 

-SBTTL END PACKET OFFSETS 

sGENERIC END PACKET OFFSETS 

P.CRF 
P UNIT 
P.OPCD 
P.FLGS 
P.STS 
P.BCNT 
P.FBBK 

GET COMMAND STATUS END PACKET OFFSETS 

9. 
10. 
le. 
28, 

P.OTRF ® 12, 
P.CMST = 16. 

GET UNIT STATUS END PACKET OFFSETS 

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.CRPS = 38. 
P.CYLS *= 40, 
P,RCTS = 44, 
P.RANS = 46, 
P.RCTC = 47, 

:COMMAND REFERENCE NUMBER 
}UNIT NUMBER 
sOPCODE CALSO CALLED ENDCODE) 
rEND PACKET Fi.AGS 
+STATUS 
:BYTE COUNT 
sFIRST BAD BLOCK 

sOUTSTANDING REFERENCE N'IMBER 
sCOMMAND STATUS 

sMULTI-UNZT CODE 
sUNIT FLAGS 
sHOST IDENTIFIER 
sUNIT IDENTIFIER 
sMEDIA TYPE YOENTIFIER 
sSHADOW UNIT 
sSHACOW STATUS 
+ TRACK STZE 
sGROUP SIZE 
sCYLINOER SIZE 
sRCT TABLE SIZE 
i:RBNS 7 TRACK 
sRCT COPIES 

sONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE 
sATTENTION MESSAGE OFFSETS 

P.MLUN 
P.UNFL 
P .HSTI 
P.UNTI 
P.MEDI 
P. SHON 
P.SHST 
P.UNSZ 
P.VSER 

sMULTI-UNIT CODE 
sUNIT FLAGS 
sHOST IDENTIFIER 
sUNTT IDENTIFIER 
;MEDIA TYPE IDENTIFIER 
+SHADOW UNIT 
+SHADOW STATUS 
sUNTT SIZE 
‘VOLUME SERIAL NUMBER 

;SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS 

P.VRSN 
P.CNTF 
P.CTMO 
P.CNCL 

le. 
14, 
16, 
18, 

sMSCP VERSION 
;CONTROLLER FLAGS 
sCONTROLLER TIMEQU) 
sCONTROLLER COMMAND LIMIT 
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FT OFFSETS 

000024 

900014 
000017 
000020 
000024 

P.CNTI 

3GET DUST 

P.DEXT 
P.OFLG 
P.OPRG 
P.OTMO 

MLO 

20 

STATUS END PACKET OFFSETS 

le. 
15, 
16, 
20. 

sCONTROLLER I0 

HEX TENSION FOR DOWNLINE LOADABLE PROGRAM 
sFLAGS 
+PROGRESS INDICATOR FOR REMOTE PROGRAM 
+ TIMEOUT 
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ATUS AND EVENT CODE DEFINITIONS soay an age 

000037 
000040 
000000 
000001 
000002 
000003 
000004 
000005 
000006 
000007 
000010 
ocoo11 
000012 
060013 
000037 
000400 

010000 
20000 

030000 
C40000 
050000 
060000 

~SBTTL 

ST. MSK 
ST. SUB 
ST.SUC 
ST.CMO 
ST. ABO 
ST.OFL 
ST. AVL 
ST. MFE 
S*.WPR 
ST. CMP 
ST.DAT 
ST. HST 
ST.CNT 
ST.DRV 
ST.DIA 
ST.AOQL 

;DUP MESSAGE TYPES 

DU. QUE 
DU. DOFL 
DU. INF 
DU. TER 
OULFTL 
DU. SPC 

NiO 

STATUS AND EVENT CODE DEFINITIONS 

10000 
20000 
30000 
40000 
50000 
60000 

«STATUS / EVENT CODE MASK 
;SUB-COVE MULTIPLIER 
SUCCESS 
sINVALIO CCiMMAND 
s+COMMAND ABORTED 
UNIT -OF FLINE 
sUNIT-AVAILABLE 
iMEDIA FORMAT ERROR 
sWRITE PROTECTED 
sCOMPARE ERROR 
sDATA ERROR 
;HOST BUFFER ACCESS FRROR 
i:CONTROLLER ERROR 
sORiVE ERROR 
iMESSAGE FROM AN INTERNAL DIAGNOSTIC 
sALREADY ON-LINE 

;QUESTICN 
:DEFAULT QUESTION 
i INFORMATION 
s TERMINATOR 
sFATAL ERROR 
SPECIAL 

SEQ 0130 
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CONTRULLER TABLE DEFINITIONS 

1 .SBTTL CONTROLLER TABLE DEFINITIONS 
2 
& 1ONE TABLE WILL BE SET UP BY INITIALIZE SECTION FOR EACH UDA SELECTED 
4 FOR TESTING, TABLES ARE CONTIGUOUS. THE END OF THE TABLES IS 
ba iMARKED BY A WORD OF ZEROS. 
6 ' 
? iTHE FIRST TABLE IS POINTED TO By THE CONTENTS OF CTABS. 3 iTHE NUMBER OF TABLES IS CONTAINED IN CTRLRS, 
9 

10 y00077 CT.UNT = 000077 }LOGICAL UNIT NUMBER MASK 
11 000777 CT. VEC = 000777 1VECTOR ADDRESS MASK 
12 007000 CT.BRL «© 007000 iBR LEVEL MASK 
4 

14 100000 CT,AVL = BITS 1SET WHEN NOT AVAILA@LE FOR TEuTING 
18 000040 CT.USQO) 0O* «BITS VCONTROLLER IS UDASO IF SET/UDAS2 IF CLEARED 
19 000020 CT,REQ «= BIT4 IBUFFER HAS BEEN GIVEN 10 UDA FOR REQUEST 
20 1SET WHENEVER READ STUD DATA COMMAND GIVEN TO UDA 
el 000010 Ci.MSG »* BITS iMESSAGE RESPONSE RECEIVED 
ee IWHENEVER THIS OBIT IS SET, CY.CMD IS CLEARED 
23 000002 CT.RN * BIT) 10 PROGRAM RUNNING 
es 000004 Cr.cCMD « BITe2 1 COMMAND ISSUED, WAITING FOR RESPONSE 
2 
27 000000 C.UADP + O VUNTBUS ADORESS OF UDAIP REGISTER 
28 000002 C.UNIT = 2 UNIT NUMBER TO TEST 
29 000004 C.vEC » 4 iVECTOR ADORESS/BR LEVEL 
30 000006 C.ast “6 IBURST LEVEL 
31 000010 C, JSR » 10 VINTEMRUPT SERVICE ROUTINE FOR CONTROLLER 
32 000012 C. JAD * le » THESE TWO WORDS LOADFD WITH [JSR AO UDASRV) 
33 000014 C.FLG * 14 VFLAGS 
34 000016 C,HCOM + 16 1BEGINNING ADRS OF HOST COMM AREA IN MEMORY 
35 000020 C.DRO » 20 VPOINTER TO ORIVE TABLES 
36 000022 C.OR1 = 22 ifF ZERO, NO DRIVE TABLE EXISTS 
37 0c0024 C,OR2 «= 24 i 
38 000026 C,OR3 = 26 ’ 
389 000030 C.OR4 » 30 3 
40 000032 C.ORS = 3e i 
41 000034 C.OR6 =» 34 i 
42 000036 COR? « 36 ’ 
43 000040 C.10 » 40 VTIMEOUT COUNTER 
a4 000042 C. TOM » 42 + CTWO WORDS) 
4° 000044 CREF » 44 7 COMMAND REFERENCE NUMBER 

6 
a7 000046 C.SIZE = 46 iS1ZE OF CONTROLLER TABLE IN BYTES



W
N
 
O
O
R
T
 
B
W
P
 

00C077 

100000 
040000 
620000 

000001 

140200 
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1ORIVE TABLE DEFINITIONS 
‘ 
rONE DRIVE TABLE WILL HE SET UP BY THE INITIALIZE SECTION FOR EACH 
sORIVE SELECTED FOR TESTING. EACH TABLE IS POINTED TO BY A 
iWORD IN THE CONTROLLER TABLE ON WHICH THE DRIVE EXISTS, 
‘ 
THE FIRST TABLE IS POINTED TO BY THE CONTENTS OF DTABS, 

DY .UNT 

DOEF 
z
s
p
e
e
p
e
u
v
n
t
r
e
e
w
e
 

e
e
e
 

e
e
 

000077 

BIT15 
BIT14 
BIT18 
BITLe 
BIT11 
BrT10 
BIT9 
SITs 
BIT6 
BITS 
BIT4 
BITS 
BrTe 
BIT 
BIT) 
D.ECC+D.WC+D.DC +O. RET 
BITIS+BIT7>0,1W 

s LOGICAL UNIT NUMBER OF DRIVE 

: SET WHEN NOT AVAILABLE FOR TESTING 
VINITIAL WRITE 
sOTAGNOSTIC CYLINOERS 
s5CC CORRECTION ENABLED 
»READ ONLY 
aWRITE ONLY 
sRETRIES ENABLED 
sSTART/END CYLINDERS SPECIFIED 
sSEQUENTIAL ACCESS 
sBEGIN/ENO BLOCKS USED 
3s WHEN 0.BE*0: 1 - TRACKS, O - GROUPS 
sWRITE CHECKS ENABLED 
sALWAYS WRITE CHECIC 
aDATA COMPARES ENABLED 
pALWAYS DATA COMPARE 
,OEFAULT D.PRM 
sBITS [TO BE CLEARED 

sORTVE NUMBER 
H 
sHARDWARE QUESTION FLAGS 
sDATA PATTERN NUMBER 
+BAOD BLOCK COUNT 
sBAD BLOCK 1 
H 

Fo
al

 
ae
d 

on
d 

aad
 

an
dl

 
adl

l 
oa

d 
O
N
E
 
w
R
M
H
O
O
B
I
A
N
a
W
H
K
 

SFQ 0132
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O
O
H
 
U
R
N
 000112 

000114 
000120 
000124 
000130 
000134 
000140 
000144 
000150 
000154 
000160 
000164 
000166 
000170 
000172 
000174 
000176 
000200 

000206 

001000 

D.ECCC 
D. SERN 

D. SIZE 

e
u
e
u
p
e
r
p
e
e
c
u
n
u
n
e
e
 

e
e
e
 
e
e
n
s
 lie 

114 
120 
124 
130 
134 
140 
144 
150 
154 
160 
164 
166 
170 
172 
174 
176 
200 

206 

DIL 

10M PROGRAM HEADER DEFINITIONS 

DMTALN 
OMOVRL 
DMMAIN 
OMFRST 

6) 
4 

40 
1000 

1BEGIN/ENO SET COUNT 
sBEGIN BLOCK 1 
ENO ’ 

1BEGIN BLOCK 2 
3 ENO 
+BEGIN BLOCK 3 
ENO 1 

3B8FGIN BLOCK 4 
END 
+BEGIN CYL INOER 
+ENO CYLINDER 
+MEGABITS WRITTEN COUNT 
}MEGABITS REAC COUNT 
+HARD ERROR COUNTER 
+SOFT ERROR COUNTER 
+NUMBER OF SEEKS X1000 
sECC COUNTER 
FORIVE SERIAL NUMBER 

sSIZE OF DRIVE TABLE IN BYTES 

SFQ 0133 

sOFFSET TO SIZE OF PRCGRAM NEEDING DOWNLINE LOAD 
sOFFSET TO SIZE OF OVERLAY 
sOF FSET TO FYRST WORD OF MAIN PROGRAM 
tADDRESS IN OM FILE CONTAINING FIRST BYTE OF HEADER 
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D
W
I
D
U
 

S
W
 

re
 

064402 
0644C2 
064404 
064406 
064410 

064412 
064414 
064416 
064426 
064422 
064424 
064426 
064430 
064432 

064434 
064436 

064440 

064442 
064444 
064446 
064450 
064452 
064454 

000000 
000090 
000000 
000000 

ELL 

»SBTTL GLOBAL DATA SECTION 

pee 

i THE GLOBAL DATA SECTION CONTAINS DATA 
+ IN MORE THAN ONE TEST. 

L¢ERRTBL 
ERRTYP:: 
ERRNBR; ; 
ERRMSG: : 
ERRBLK; ; 

FFREE:; 
FSIZE:; 
FMEM; 
FMEMS;: 
DTABS:: 
CTASS:: 
CTRLRS: 
TSTTAB: 
DMPROG ; 

KTBASA: 
KTBASO: 

IFLAGS: 

ICONT 
IREST 
ISTRT 
ISTRTH 

FNUM; 
TNUM ; 
URUN: 
URNING: 
UCNT: 
INTRCV: 

ray 
vt 

-BLKW 
.BLKW 
-BLKW 
BLK wW 
.BLKW 
.BLKW 
.BLKW 
»BLKW 
.BLKW 

.BLKW 
BLK 

a
l
 

el
 

od
 

ed 
od

 
ood

 
e
d
 

m
e
 

: BLKW 1 

=- BIIl 
== BITe 
== BIT3 
ae BITS 

»WORD 0 
. WORD 
.BLKW 
»BLKW 
~BLKW 
.BLKW d

l
 

ee
l 

ae
d 
oe
 

* 

. WORD 
«WORD 
. WORD 
. WORD o

c
o
o
 

SFQ 0134 

THAT ARE USED 

sFIRST FREE WORD IN MEMORY 
sSIZE OF FREE MEMORY IN WORDS 
sCOPY OF FFREE AT ENO OF INIT SECTION 
+COPY OF FOIZE AT ENO OF INIT SECTION 
i+START OF ORIVE TABLE STORAGE 
START OF CONTROLLER TABLE STORAGE 
sCOUNT OF UDA CONTROLLERS IN PTABLES 
sPOINTER TO 1ST CONTROLLER TABLE UNDER TEST 
sSTART ADDRESS OF UDAS2 DM PROGRAM 

sHIGH TWO BYTES OF BASE ADORESS FOR KT ACCESS 
sLOW BYTE OF ADDRESS FOR KT ACCESS 

sFLAGS FROM INIT CODE FOR TEST 4 

; CONTINUE EVENT FLAG 
+ RESTART FLAG 
+ START FLRG 
: START FLAG MOLD FOR T4UPRM ROUTINE 

sFILE @ IN PAK FILE THAT IS CURRENTLY LOADED 
sNUMBER OF TEST EXECUTING 
sNUMBER OF UNITS TO RUN AT ONE TIME 
sNUMBER OF UNITS STILL RUNNING 
sCOUNTER OF UNITS UNQER TEST 
sINTERRUFT RECEIVEO FLAG FCR INT TESTING
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064526 

064532 

064534 
064536 
064540 
064542 
064544 
064546 
064550 
064552 

064554 
064556 
064560 
064562 
064564 
064566 
064570 
064572 
064574 
064576 
064600 
064602 
064604 
064606 
064610 
064612 
064614 

132 

000000 
000000 

125 

000000 

000002 
000001 

000000 
000000 

600000 
000000 

125 104 

62 

FNAME : 

FDATA: 
FTLOPN: 
TEMP; 

US2EXT: 

TYPCNT: 

TY .U50 
Ty.UuSe 

IPADRS: 

PAT16C: 
PATL6W: 

-ASCIZ \ZUDDEO.PAKN 
EVEN 

. WORD 
WORD 

QO 
i¢) 

»BLKW 12, 

-ASCIT 
EVEN 

. WORD 

* BITL 
= BITO 

WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 

. WORD 
» WORD 
. WORD 
- WORD 
. WORD 
. WORD 
. WORD 
.¥4ORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
«WORD e

o
o
o
c
o
d
o
v
e
o
v
o
e
¢
c
o
o
o
0
o
r
 

“"y52" 

ce) 

l
o
t
e
k
e
x
o
t
e
x
e
z
o
r
e
o
)
 

tNAME OF DATA FILE 

sFITLE GPEN WHEN NON-ZERO 
s;TEMPORY STORAGE FOR GMANI RESPONSES 

t TYPE OF CONTROLLER WORD 

i; EIGHT ENTRIES 

:COUNT OF WORDS IN DATA PATTERN 16 
sWORD SEQUENCE FOR DATA PATTERN 16 

SFQ 0135 
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064616 000000 
064620 
064622 
064624 
064626 
064632 

064636 
064640 

0646402 
064643 
064646 

064650 
064652 
064654 

064656 

064660 
064662 
064664 
064666 
064672 
064674 

ge Tok ORV DIAG MACRO VO5,00 Wednesday 04-Jan-84 16:12 Page 102 

177777 

iKW12 CLOCK CONTROL 

sDISK DIAGNOSTIC DLL CONTROL WORDS 

LOG CONTROL WORDS 

KW,CSR: .WORD O 
KW.BRL: .BLKW 1 
KW.VEC;: .BLKW 2 
KW.HZ: .BLKW 3} 
KW.EL:  .BLKW 2 
STIME: .BLKW 2 

NXMAD; ,BLKW 1 
KTMEM: .WORD - 

TaWRR: .BLKW 1 
T2WRO: =. BLKW 1 
T2DR: .BLKW 1 

sERROR 

LBUFS: .BLKW 1 
LBUFN: = .BLKW 1 
1.BUFE: .BLKW 1 

OLL: »BLKW 1 

DLLOR: .BLKW J. 
OLLV: -BLKW + 
OLLR: ~BLKW L 
DLLADR: .BLKW 2 
DLLSI2: .BLKW 1 
DLLNAM: .BLKW 2 

GL 

3CSQ OF CLOCi< 
:BR LEVEL 
+VECTOR 
tHERTZ (50. OR 60.) 
sELAPSED TIME 
iSTATISTICAL REPORT TIMER 

sSET TO ALL ONES BY NON-EXISTANT ADDRESS 
tSET TO ALL ONES IF HO KT EXISTS 

tWRITE/READ REGION 
sWRITE/READ OFFSET 
:CIAGNOSE REGION 

sSTART ADORESS OF LOG/ZERO IF NONE 
sADORESS FOR MORE DATA FOR LOG 
:!1.AST ADDRESS AVAILABLE FOR LOG DATA 

sDOWNLINE LOAD RESPONSE CODE - 0 - NO DATA, 
rl - PROGRAM PROVIDED, 2- PROGRAM NOT FOUND 
sORIVE NUMBER REQUESTING PROGRAM 
1A VALUE FROM 0M PROGRAM TO BE RETURNED 
sREGION 
sADORESS WHERE PROGRAM STORED 
sSIZE OF PROGRAM IN BYTES 
sNAME OF PROGRAM IN RADSO 

SFQ 0136
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a
 

P
W
D
 
S
H
U
T
S
 

W
D
 

sO
 

od
 

La
me

s 
m
r
o
n
 

U
n
)
 

b
w
 

r
b
 

U
h
S
S
D
H
L
D
A
L
 

O
O
n
T
U
S
w
 

S
H
R
 

S
S
S
 
T
a
e
g
u
 

B
A
K
N
 
S
W
E
 

O
V
 
B
V
A
U
 

E
W
U
 

OOON
AU 

E
W
E
 

064 700 
064700 

064724 
064724 

064760 
064763 

065037 
065042 
06504", 
065070 
065076 
065101 
065170 
065245 
065342 
065437 
065454 
065560 
065605 
065713 
065757 
066056 
066160 
066214 
066245 
066271 
086320 
066335 
C66364 
066372 
066445 

114 

103 

040 
101 

045 
045 
042 
104 
104 
042 
116 
116 
116 
O42 
116 
045 
116 
116 
116 
116 
042 
042 
042 
042 
042 
042 
042 
O42 
O42 

117 

132 

040 
122 

124 
116 
040 
O71 
O71 
040 
O42 
042 
042 
103 
042 
123 
042 
O42 
042 
042 
124 
040 
040 
124 
040 
124 
040 
104 
Q77 

107 

125 

122 
125 
124 
117 
103 

115 
125 
115 
124 
417 

040 
1i7 

117 
040 
101 
040 

Hitt 

<SBTTL GLOBAL TEXT SECTION 

gee 

: THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS, 
3 MESSAGES, AND ASCII INFORMATION THAT ARE USED IN 
; MORE THAN ONE TEST. 

s:NAMES OF DEVICES SUPPORTED BY PROGRAM 
i 
LSDVTYP:: 

»ASCIZ 
EVEN 

/LOGICAL DISK DRIVE/ 

: TEST DESCRIPTION 

LSDESC:: 
»ASCIZ 
EVEN 

/CZUOCEO UDA & OISK DRV DIAG/ 

+ UNFORMATTED MESSAGES 

T40PT?7: 
INITWC: 

-ASCIZ 
-ASCIZ 

NON 
\ARE YOU SURE CUSTOMER DATA CAN BE DESTROYED\ 

s FORMAT STATEMENTS USED IN PRINT CALLS 

FRMTT: 
CRLF: 
RNTIM; 
RNTIML: 
RNTIM2: 
ERRME1: 
MXFERP: 
ERRLIM: 
INTSTO: 
INTSTL: 
INITWA: 
INITWO: 
T4WARN : 
MESSG; 
T2WARN: 
T2CMS1;: 

T2CMS5: 

-ASCIZ 
«ASCIZ 
«ASCIZ 
-ASCIZ 
-ASCIZ 
-ASCIZ 
. ASCIZ 
-ASCIZ 
»ASCIZ 
-ASCIZ 
»ASCIZ 
ASCIZ 
-ASCI2Z 
»ASCIZ 
-ASCIZ 
.ASCIT 
»ASCII 
ASCII 
ASCII 
»ASCIT 
-ASCIT 
»ASCLI 
LASCIT 
-ASCIZ 
-ASCIZ 

\STN 
\SSNN 
\" RUNTIME "D16"s"\ 
NBO" SEN 
\D9N 
Nu @ —@ & ERROR PROCESSING MESSAGE STRING # &® &”"N\ 
\N'REACHED TRANSFER LIMIT - TESTING STOPPED"N\ 
\N"UNTT "06" REACHED ERROR LIMIT - WILL NO LONGER BE TESTED’N\ 
\N" TESTING INTERRUPT ABILITY OF UOA AT ADR "016" VEC “09"..."\ 
\"COMPLE TED "NN 
\N“CUSTOMER DATA WILL BE DESTROYED ON: "NSS”"UNIT"SS"UDA AT"S3”"DRIVE “NS 
\8S680 2 S68066S400 SHN\ 
\NU"MANUAL INTERVENTION NOT ALLOWED. TEST 4 USING DEFAULT PARAMETERS "N\ 
\N"UNTT "06" UDA AT "016" ORIVE “D9SN\ 
\N"MANUAL INTERVENTION NOT ALLOWED, TEST 2 RUNNING UNATTENOED“N\ 
AN" TEST @2 MANUAL INTERVENTION ON UNIT "D8" UDA AT "016" ORIVE “DONS 
\"TO WRITE ANO READ MEMORY: "N\ 
\" WwW DATA REGION OFFSET"NN\ 
\" | R REGION OFFSET NN 
\"TO RUN A OTAGNOSTIC: "N\ 
\" D0 REGION'NA\ 
\'TO EXIT QUESTIONING: “NN 
NO ENN 
\"DATA, REGION ANO OFFSET ARE HEX VALUES. "N\ 
\"? INPUT ERRCR'N\ 

SFQ 0137 



Tit 
EZRREEO DA Be RERS ORY DIAG MACRO VOS.00 Wednesday 04-Jan-84 16:12 Page 103-i 

79 
80 
81 
Be 
83 
84 
86 
87 
88 
91 
93 
94 
95 
36 
97 
98 

066466 
066543 
066575 
066622 

066651 
066670 
066714 
066734 
066754 
066775 
067013 
067032 
067047 

067050 

042 
116 
116 
116 

42 
042 
042 
O42 
042 
042 
042 
04e 
000 

116 
042 
042 
042 

110 
125 
104 
104 
104 
040 
040 
040 

066 

117 
103 
105 
105 

117 
116 
111 
111 
111 
040 
040 
040 

122 

NOCLOCK: . ASCIZ 
LOGMi: .ASCIZ 
LOGM2: .ASCIZ 
LOGM3: .ASCIZ 

BASNO: .ASCIZ 
BASN1: .ASCIZ 
BASN2: .ASCIZ 
BASN3: .ASCIZ 
BASN4: = ASCIZ 
BASLi+ .ASCIZ 
BASLe2: .ASCIZ 
BASL3: .ASCIZ 
BAS: -BYTE O 

BASLN: .ASCIZ 

\"NO LINE CLOCK AVAILABLE FOR TIMING EVENTS “NX 
\W“CONTENTS OF ERROR LOG 
\N"ENOD OF ERROR LOG'N\ 
SNVERROR LOG IS EMPTY"NN 

\"HOST PROGRAM’. 
\"UNIBUS ADDRES SING"\ 
\"OISK RESIDENT "\ 
\"DISK FUNCTIONS 
\"OISK EXERCISER'S 
\" DM PC: "O012\ 
\" UDA AT "O16N 
\" DRIVE "DON 

\R6R6RERE\ 

rN 

sNULL TO PRINT NOTHING 

USED TO PRINT BASIC LINE OF ERROR MESSAGE 

SFQ 0138
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1 067061 XLA: 
2 067061 X2A: 
3 067061 X3A: 
4 057061 O42 11i 040 XBA: -ASCIZ \"I DON'T LIKE THE ANSWERS YOU GAVE TO THE HAROWARE QUESTIONS “N\ 
5 067160 lee 065 122 Xi: -ASCIZ \RSR6"UDA HAS MORE THAN ONE VECTOR, BR LEVEL OR BUPST RATE"N\ 
6 067254 122 065 122) Xe: -ASCIZ \RSR6"TWO UNITS SELECT THE SAME DRIVE 'N\ 
7 067323 122 065 122. X3; -ASCIZ \RSRG6"MORE THAN EIGHT ORIVES SELECTEO ON THIS UDA"N\ 
8 067406 122 064 042 X4: ASCII \R4"NOT ENOUGH ROOM IN MEMORY TO TEST THE UNITS SELECTED "N\ 
9 067477 042 120 114 -ASCIZ \"PLEASE START PROGRAM OVER AND TEST FEWER UNITS AT A TIME"N\ 

10 067573 le2 064 042 X6: -ASCIZ \RA"TABLE CONSISTANCY ERROR, PLEASE RE-LOAD PROGRAM'N\ 
11 067660 122 065 122 X8; -ASCIZ \RSR6“TWO UDA'S USE THE SAME VECTOR'N\ 
13 067725 lee 064 042 XS: »ASCIZ \R4"CHECKSUM ERROR IN DM PROGRAM FILE “N\ 
14 067775 122 064 O42 X?: -ASCIZ \R4&"ERROR IN DM PROGRAM FILE. DM PROGRAM NOT FOUNO"N\ 
16 070061 122 064 042 X14: -ASCIT \R4"UDASO CONTROLLER IS AT A REVISION LEVEL NC LONGER SUPPORTED"N\ 
17 070161 042 102 131 «ASCII \"BY THIS DIAGNOSTIC PROGRAM. THIS PROGRAM REQUIRES A UDASO-A"N\ 
18 070260 042 103 117 ASCII \"CONTROLLER (MODEL 6) WITH MICROCODE REVISION AT 3 OR GREATER. “N\ 
19 070360 116 042 103 -ASCIZ \N"CONTROLLER REPORTED MODE CODE "D4" ANDO MICROCODE VERSION “D4N\ 
35 070460 122 065 042 X38: -ASCIT \RS"MEMORY ERROR TRYING TO REAN UDA REGISTERS ”N\ 
36 07053... 042 103 110 ASCII \"CHECK UNIBUS SELECTION SWITCHES ON UDA MODULE M7485""N\ 
37 070624 042 117 le2 -ASCIIT \"OR UNIBUS'"N\ 
38 070640 042 117 lee -ASCIZ N\"OR "RIN 
39 070650 lee 065 042 Xe2i1: -ASCII \RS"UOA RESIDENT DIAGNOSTICS DETECTED FAILURE "NR8\ 
40 070730 042 122 105 sASCIZ \"REPLACE UDA MOUULE M748"03N\ 
41 070765 12e 065 042 X22: -ASCII \RS"STEP BIT OID NOT SET IN UDASA REGISTER DURING INITIALIZATION'N\ 
42 071066 042 123 124 -ASCIZ \"STEP BIT EXPECTED "O16NRER7\ 
43 071123 122 065 042 X23A; ASCII \RS“UOA DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATION"N\ 
44 071235 104 O71 042 ASCII \09" WORDS WERE TO BE CLEARED STARTING AT ADDRESS "O16N\ 
45 071323 042 106 111 ASCII \"FIRST SEVERAL WORDS NOT CLEARED (UP TO 6): "NN 
46 071400 123 066 O42 -ASCIZ \S6"ADDRESS"S4 "CONTENTS "N\ 
47 071431 123 067 117X238; -ASCIZ \S7016S5016NN\ i 

, 48 071445 122 065 O42 X24: -ASCII \RS“UOASA REGISTER DID NOT GO TO ZERO AFTER STEP 4 WRITE OF YNITIALIZATION"N 

49 0715606 042 120 125 -ASCIZ \"PURGE/POLE DIAGNOSTICS WERE REQUESTED"NRBR7\ 
NY 50 071635 122 065 042 X25: sASCIIT = \R5"U0A OID NOT RETURN CORRECT DATA IN UDASA REGISTER DURING INITIALIZATION” 

51 071751 042 040 040 sASCIZ \"  UDASA EXPECTED "O1L6NR8R7\ 
53 072006 122 065 2 X26: ASCII \RS"OATA COMPARISON ERROR DURING DIAGNOSTIC PORT LOOP TEST"N\ 
34 072101 “42 040 040 »ASCII \" DATA SENT TO UDASA “O16N\ 
55 072135 e 040 040 -ASCIZ \" RECEIVED FROM UDASA "O16NR7\ 
56 072174 122 06S 042 X27: ASCII \RS"UOASA REGISTER DID NOT CHANGE AFTER WRITING TO IT"N\ 
57 072262 042 111 116 -ASCIZ \"IN PORT LOOP DIAGNOSTIC "NRBR?\ 
58 072321 122 065 O42 X28: -ASCIZ \RS"UDA DIO NOT INTERRUPT THE POP-11°NR7\ 
59 072371 222 065 042 X29: -ASCIT \RS"UOA_ INTERRUPTED AT DIFFERENT BR LEVEL THAN SPECIFIED IN HARDWARE “N\ 
60 072476 042 121 125 -ASCII \ "QUESTIONS, INTERRUPT WAS AT BR LEVEL “O3N\ 
61 072550 042 103 110 »ASCII \"CHECK PRIORITY PLUG ON UDA MODULE M7485 "N\ : 
62 072622 042 117 lee »ASCIZ \"OR CHANGE HARDWARE QUESTIONS "N\ 
64 072662 lee 065 042 X30: »-ASCIZ \RS"UDA REPORTED FATAL ERROR IN UUASA REGISTER WHILE RUNNING DM PROGRAM"NRB\ | 
65 072775 122 065 042 X31: -ASCII \RS"NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES"N\ 
66 073065 04e 101 123 »ASCIZ \"ASSUME PROGRAM IS HUNG''N\ 
67 073117 122 065 042 X32: -ASCIZ \RS“MESSAGE BUFFER RECEIVED FROM OM PROGRAM WITH UNKNOWN REQUEST NUMBER’N\ 
68 073230 122 065 O42 X35: »ASCIZ \RS"DM PROGRAM ASKED FOR OATA ON UNKNOWN DRIVE “N\ 
69 073310 122 065 042 X36: -ASCIIT \RS"NO_ INTERRUPT RECEIVED FROM UDA FOR 30 SFCONDS"N\ 
70 073372 042 127 110 -ASCIZ) \"WHILE LOADING OM PROGRAM"N\ ; 
71 073426 122 065 042 X37: »ASCIZ \RS"UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE LOADING DM PROGRAM"NR&R 

7N 
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073543 042 115 105 XMSG1i: .ASCIZ \"MESSAGE BUFFER CONTAINS: "N\ 
073577 les 063 li?) XMGG2: .ASCIZ \S3016$1016S101651016$10165101651016N\ 
073644 122 065 042 XPKT1; ASCII \RS“RESPONSE PACKET FROM UDA DOES NOT CONTAIN EXPECTED DATA“N\ 
073740 042 105 111 «ASCII \“EITHER UOA RETURNED ERROR STATUS OW PACKET WAS NOT RECEIVED CORRECTLY “N\ 
074050 123 063 042 -ASCIZ \S3“COMMAND PACKET SENT"S6"RESPONSE PACKET RECEIVED’N\ 
074135 123 066 117) XPKT2: .ASCIZ \S601651016S14016S1016N\ 
074164 042 040 O40 XSA: »ASCIZ \"  UDASA CONTAINS "O16N\ 
074215 O42 122 105) XFRU: »ASCIZ \“REPLACE UDA MODULE M7485"NN\ 

EVEN 
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074252 
074252 
074256 
074262 
074264 

28 074266 
074266 

N
O
 

U
T
A
 
O
U
N
D
 

W
h
a
r
 

No
re

 
t
 

30 074270 
31 C74270 

074274 
074300 
074302 

32 074404 
074304 

34 074306 
35 074306 

074312 
074316 
074320 

36 074322 
074322 

38 074324 
39 074324 

074330 
074332 

40 074334 
074334 

43 074336 
44 074336 

074342 
074344 

45 074346 
074346 

47 074350 
48 074350 

074354 
074356 

49 074360 
974360 

52 074362 
53 074362 

0743564 
074366 

012746 
004137 
067160 
000002 

104423 

012746 
004137 
067254 
000002 

1044235 

012746 
004137 
067323 
000002 

104423 

004137 
067406 
000000 

104423 

004137 
067725 
000000 

104423 

004137 
067775 
000000 

104423 

010146 
010346 
004137 

067061 
075674 

067061 
075674 

067061 
075674 

075674 

075674 

075674 

075674 

Lit 
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.SBTTL GLOBAL ERROR REPORT SECTION 

rT 

THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS 
USED BY MORE THAN TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PRINTB 
(BASIC) AND PRINTX CEXTENCED) CALLS ARE USED TO CALL PRINT SERVICES. 

ERROOL:: 
MOV @X1A,-(SP) yPUSH @X1A ON STACK 
JSR R1,LPNTB 7CALL LPNTB PRINT ROUTINE 
WORD XL 1ADDRESS OF ASCIZ STRING 
-WORD = ARG,.CT sARGUMENT COUNT « 2 

L10002; 
TRAP C$MSG 

ERROOQe:;: 
MOV @X2A,-CSP) ;PUSH @X2A ON STACK 
JSR R1,LPNTB 3CALL LPNTB PRINT ROUTINE 
WORD Xe sADDRESS OF ASCI7 STRING 
.WORD  ARG.CT sARGUMENT COUNT «* 2 

L109003; 
TRAP C$MSG 

ERROOS:: 
MOV @xsa,-CSP) 2PUSH @X3A ON STACK 
JSR R1,LPNTB 3 CALL LPNTB PRINT ROUTINE 
»WORD = X3 ;ADDRESS OF ASCIZ STRING 
.WORD = ARG.CT ; ARGUMENT COUNT # 2 

10004; 
TRAP C$MSG 

ERROO4:: 
JSR Ri,LPNT8 ; CALL LPNTB PRINT ROUTINE 
» WORD x4 ;ADDRESS OF ASCIZ STRING 
«WORD  ARG.CT sARGUMENT COUNT *# 2 

L10005: 
TRAP CSMSG 

ERROOS:; 
JSR R1,.UPNTB +CALL LCPNTB PRINT ROUTINE 
. WORD x5 sADDRESS OF ASCIZ STRING 
.WORD = =ARG.CT ; ARGUMENT COUNT # 2 

L10006; 
TRAP C$MSG 

ERROO7:: 
JSR R1i,LPNTB + CALL LPNTB PRINT ROUTINE 
WORD x7 sADDRESS OF ASCIZ STRING 
. WORD ARG.CT sARGUMENT COUNT « 2 

L10007;: 
TRAP C$MSG 

ERRO14:: 
MOV R1,-CSP) sPUSH R1 ON STACK 
MOV R3, -CSP) yPUSH R3 ON STACK 
JSR R1,LPNTB +CALL LPNTB PRINT ROUTINE 

SFQ 0141 
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07457 
074374 
074376 
074376 

074400 
074400 
074404 
074406 
074410 
074410 

074412 
074412 
074416 
074422 
074424 
074426 
074426 

074430 
074430 
074432 
074434 
074440 
074442 
074444 
074446 
074452 
074454 
074456 
074462 
074464 
074466 
074466 

074470 
974470 
074476 
074500 
074504 
074510 
074512 
074514 
074514 

074516 
074516 
074522 
074524 
074530 
074532 
074534 
074536 
074540 
074542 

070061 
000004 

104423 

0043137 
067573 
000000 

104423 

012746 
004137 
067660 
000002 

104423 

010201 
000301 
042701 
606201 
005201 
010103 
062703 
010346 
010246 
004137 
070650 
000004 

104423 

042737 
010246 
013746 
004137 
070765 
000004 

104423 

013746 
010146 
004137 
071125 
000004 
005742 
005712 
001410 
011246 

075674 

067061 
075674 

177775 

000004 

075674 

100000 

105546 
975674 

064412 

075674 

105546 

L10010: 

ERROO6: 

Liooli: 

ERROOS: 

10012: 

ERRO21; 

L10013: 

ERRO22: 

L10014; 

ERRO23; 

ERReSA; 

WORD 
. WORD 

TRAP 

“JSR 
WORD 
"WORD 

TRAP 

MOV 
JSR 
WORD 
WORD 

TRAP 

MOV 
SWAB R1 
BIC 
ASR 
INC 
MOV 
ADD 
MOV 
MOV 
JSR 
» WORD 
. WORD 

TRAP 

BIC 
MOV 
MOV 
JSR 
WORD 
» WORD 

TRAP 

MOV 
MOV 
JSR 
WORD 
. WORD 
TST 
TST 
BEQ 
MOV 

ML 

x14 
ARG .CT 

C$MSG 

R1,LPNTB 
x6 
ARG .CT 

CSMSG 

@XBA, -CSP) 
R1,LPNTB 
x8 
ARG.CT 

C3MSG 

R2,R1 

etC<2>,R1 

Re, -CSP) 
R1,LPNTB 
X21 
ARG .CT 

CsMSG 

@SA.ERR,UDARSD 
Re, -CSP) 
UOARSD, -( SP) 
R1,LPNTB 
X22 
ARG.CT 

C8MsG 

FFREE, -CSP) 
R1, -(SP) 
R1,LPNTB 
Xe3A 
ARG .CT 
-(R2) 
Ck2) 
ERR23B 
CR2),-CSP) 

sADDRESS OF ASCIZ STRING 
sARGUMENT COUNT * 2 

+CALL LPNTB PRINT ROUTINE 
;ADDRESS OF ASCIZ STRING 
sARGUMENT COUNT * 2 

sPUSH @X8A ON STACK 
+CALL LPNTB PRINT ROUTINE 
sAODRESS OF ASCIZ STRING 
sARGUMENT COUNT & 2 

;PUSH R3 ON STACK 
sPUSH Re ON STACK 
3 CALL LPNTB PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
s;ARGUMENT COUNT 4 2 

sPUSH R2 ON STACK 
sPUSH LYARSD ON STACK 
+CALL LPNTB PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
rs ARGUMENT COUNT « 2 

+PUSH FFREE ON STACK 
sPUSH R1 ON STACK 
CALL LPNTB PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
;ARGUMENT COUNT # 2 

iPUSH CR2) ON STACK 

SFQ 0142 
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97 
98 
99 

100 
101 
102 

103 

104 
105 
106 

107 

108 
109 
110 

111 

lle 
114 
115 

116 

117 
118 
119 

120 

lel 
lee 
123 

124 

125 

073544 
074546 
074552 
074554 
074556 
074560 
074562 
074564 
074566 
074570 
074570 
074574 
074576 
074600 
074600 

074602 
074602 
074604 
074610 
074612 
074614 
074614 

074616 
O7461€ 
074620 
074622 
074626 
074630 
074632 
074632 

074634 
074634 
074640 
074842 
074646 
074650 
074652 
074652 

074654 
074654 
074660 
074664 
074666 
074670 
074670 

074672 
074572 
074576 
074700 
074702 
074702 

010246 
00413? 
071431 
000004 
005304 
001403 
005722 
0053038 
001363 

004137 
074215 
000000 

104423 

010246 
004137 
071445 
900002 

104423 

010246 
010146 
004137 
071635 
000004 

104423 

016446 
010246 
004137 
072006 
000004 

104423 

016446 
094137 
072174 
000002 

104423 

004137 
072321 
000000 

104423 

075674 

075674 

075674 

075674 

000002 

075674 

000002 
075674 

075674 

MOV 
JSR 
. WORD 
WORD 
DEC 
BEQ 

ERR23B; TST 
DEC 
BNE 

ERR23C; 
JSR 

. WORD 
«WORD 

L10015; 
TRAP 

ERRO24:: 
MOV 
JSR 

» WORD 
WORD 

L10016: 
TRAP 

ERRO25:: 
MOV 
MOV 
JSR 
WORD 
WORD 

Lio00t7; 
TRAP 

ERRO26; ; 
MO‘ 
MOV 
JSR 
. WORD 
WORD 

1.10000; 
TRAP 

ERRO2?:: 
MOV 
JSR 

» WORD 
. WORD 

L10021; 
TRAP 

ERRO28;: 
JSR 
WORD 
. WORD 

L10022: 
TRAP 

Nit 
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Re, -CSP) 
R1,LPNTB 
X238 

ERR23A 

R1,LPNTB 
XFRU 
ARG.CT 

CS$MSG 

Re, -(SP) 
R1,.LPNT8 
X24 
ARG.CT 

C$MSG 

Re, -CSP) 
R1,-CSP) 
R1,LPNTB 
X25 
ARG.CT 

CSMSG 

2(R4), -CSP) 
Re, -CSP) 
R1,LPNTB 
X26 
ARG.CT 

C$MSG 

e(R4), -CSP) 
R1,LPNTB 
Xe? 
ARG .CT 

C$MSG 

R1,LPNTB 
X28 
ARG.CT 

C$MSG 

;PUSH R2 ON STACK 
+CALL LPNTB PRINT ROUTINE 
sADORESS OF ASCIZ STRING 
sARGUMENT COUNT «* 2 

CALL LPNTB PRINT ROUTINE 
sPDDRESS OF ASCIZ STRING 
;ARGUMENT COUNT * 2 

i;PUSH R2 ON STACK 
i CALL. LPNTe PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
sARGUMENT COUNT * 2 

3PUSH Re ON STACK 
;PUSH Ri ON STACK 
sCALL LPNTB PRINT ROUTINE 
sADORESS OF ASCIZ STRING 
sARGUMENT COUNT * 2 

sPUSH 2(R4) ON STACK 
;PUSH Re ON STACK 
iCALL LP?TB PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
sARGUMENT COUNT 4 2 

sPUSH 2(R4) ON STACK 
sCALL LPNTB PRINT ROUTINE 
rADUPESS OF ASCIZ STRING 
+ARGUMENT COUNT « 2 

+CALL LPNTB PRINT ROUTINE 
sADORESS OF ASCIZ STRING 
tARGUMENT COUN, »* 2 
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126 074704 
127 074704 

078706 
O74712 
074714 

128 074716 
074716 

231 074720 
132 074720 

074722 
074726 
674730 

133 074732 
074732 

135 074734 
136 074734 

074740 
074742 

137 074744 
074744 

139 074746 
140 074746 

074752 
074754 

141 074756 
142 074762 

074762 

144 074764 
145 074764 
146 074770 

074770 

148 074772 
149 074772 
150 074776 

074776 

152 075000 
153 075000 

075004 
075006 

154 075010 
155 075014 

075014 

157 075016 
158 075016 

075022 
075024 

159 075026 
075026 

161 075030 

010146 
004137 
072371 
900002 

104423 

010146 
004137 
072662 
000002 

104423 

004137 
072775 
000000 

104423 

004137 
073117 
000900 
004737 

104423 

004737 

104423 

004737 

104423 

004137 
073230 
000000 
004737 

104423 

004137 
073310 
000000 

104425 

075674 

075674 

075674 

075674 

075150 

075056 

075056 

075674 

075150 

075674 

ERRO29:: 

L10023; 

ERRO30;: 

L10024;: 

ERROS1:: 

L1002e5; 

ERROS2:: 

L10026: 

ERROSS:; 

L1002?7; 

ERROS4:; 

L10C4%0: 

ERROSS;; 

ERROS7 i: 

Rl, -CSP) 
Ki, LPNTB 
X29 
ARG.CT 

CéMsG 

Ri, -CSP) 
R1,LPNTB 
x30 
ARG.CT 

C8MSG 

R1,LPNTB 
x31 
ARG. cT 

C8MSG 

R1,LPNTB 
x32 
ARG,.CT 
MSGPKT 

CsMSG 

PNIPKT 

CsMsG 

PNTIPKY 

C$MSG 

R1,LPNTB 
x35 
ARG.CT 
MSOPKT 

C$MSG 

R1L,LPNTB 
x56 
ARG. CT 

C#NSG 

Bie 

sPUSH R1 ON STACK 
sCALL LPNTB PRINT ROUTINE 
tADORESS OF ASCIZ STRING 
sARGUMENT COUNT + 2 

sPUSH R1 ON STACK 
CALL LPNIB PRINT ROUTINE 
sS00RESS OF ASCIZ STRING 
sARGUMENT COUNT *# 2 

sCALL LPNTB PRINT ROU) INE 
sADDRESS OF ASCIZ STRING 
sARGUMENT COUNT © 2 

sCALL_ ~—_ LPNTB PRINT ROUTINE 
sADORESS OF ASCIZ STRING 
ARGUMENT COUNT @ 2 

ACALL LPNTB PRINT ROUTINE 
2ADORESS OF ASCIZ STRING 
sARGUMENT COUNT ¢ 2 

yCALL LPNIB PRINT ROUTINE 
yADORESS OF ASCIZ STRING 
VARGUMENT COUNT @ 2 
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162 

163 

164 
265 
166 

167 

168 
169 

170 
171 
172 
173 
174 
1758 
176 

177 
178 
179 
180 
181 
182 
183 

184 
185 
186 
187 

188 

075030 
075032 
075036 
075040 
075042 
075042 

075084 
075044 
075050 
075052 
075054 
075054 

075056 
O72 US6 
075062 
075064 
075066 
075070 
075074 
075976 
075102 

075106 
075106 
O75110 
075114 
075116 
075122 
075126 
075130 
079132 
075136 
075142 
075144 
075146 

075150 
075150 
075154 
075156 
075160 
075164 
075170 
075174 
075174 
975200 
075204 
075210 
075214 
075220 
075224 
075226 
075232 
075254 
073236 

010146 
004137 
073426 
000092 

104423 

004137 
070460 
900000 

1044203 

004137 
073644 
000000 
010401 
062701 
010402 
062702 
012703 

011246 
016246 
011146 
016146 
004137 
074135 
000030 
32701 
062702 
005303 
001360 
000207 

004137 
073543 
000000 
016504 
062704 
012703 

016446 
016446 
016446 
016446 
016446 
016446 
011446 
004137 
073577 
000016 
062704 

075674 

075674 

075674 

000020 

000020 
000014 

000002 

000002 
075674 

000004 
000004 

075674 

000016 
000206 
000005 

0756/4 

000016 

L10033: 

ERRO36;: 

Li0os4; 

PNIPKT: 

PNTPKL;: 

MSGPKT: 

MSGPKL 

MOV 
JSR 
WORD 
WORD 

TRAP 

Ri, LPNTB 
x38 
ARG.CT 

CIMSG 

R1,LPNTB 
XPKT1 
ARG.CT 
Ra,R1 
@Hc .CPK RAL 
R4,Re2 
@HC LMPK Re 
12, ,R35 

R1i,LPNTB 
x4561 
ARG.CT 
C.HCOMCRS),R4 
@HC .BF2,R4 
05,R3 

xMSG2 
ARG. CT 
14. ,Ra 

106-4 

sPUSM R1 ON STACK 
iCALL = =LPNTB PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
ARGUMENT COUNT 4 2 

iCALL_ =o LPNTB PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
sARGUMENT COUNT 4 2 

i CALL LPNTB PRINT ROUTINE 
sADORESS OF ASCIZ STRING 
ARGUMENT COUNT ¢ 2 

PUSH (Re) ON STACK 
sPUSH 2(R2) ON STACK 
PUSH (RL) ON STACK 
sPUSH e2(R1) ON STACK 
sCALL  LPNTB PRINT ROUTINE 
sADORESS OF ASCIZ STRING 
tARGUMENT COUNT ¢@ 2 

sCALL LPNTB PRINT ROUTINE 
sADORESS OF ASCIZ STRING 
sARGUMENT COUNT « 2 

sPUSM 12,(R4) ON STACK 
sPUSH 10,(R4) ON STACK 
VPUSH 8... R4) ON STACK 
yPUSM 6(R4) ON STACK 
aPUSH 4(R4) ON STACK 
2PUSH 2(RZ) ON STACK 
sPUSH (R4&) ON STACK 
sCALL LPNTB PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
ARGUMENT COUNT ¢ 2 
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182 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 

202 
203 

204 
205 
206 
207 
208 
209 
210 
e11 
212 
213 
214 

215 

832844 
075246 

075250 
075250 
075254 
075256 
075262 
075266 
075270 
075274 
075274 
075300 
075302 
075304 
075310 
075312 
075316 
orS322 
O75$ec 
075330 
075332 
075336 
075342 
075346 
075352 
075354 
O7E356 
075362 
075366 
075370 
0785372 
075374 
075402 
075406 
075406 

So7883 
900207 

013702 
006302 
012703 
005764 
190002 
012703 

016446 
010346 
011546 
012746 
011446 
012746 
016246 
004137 
067050 
W016 
004 537 
112700 
004737 
062704 
012402 
006302 
063702 
067702 
105712 
001001 
005202 
012737 
004737 

104423 

064444 

067032 
000004 

v6 7087 

000004 

067013 

066775 
076272 
075674 

106 362 
000015 
075506 
000006 

064432 
167044 

075612 
Y75772 

1$: 

075770 NCON; 

L10035: 

OBASL3 RS 
4(R4) 
14 
BAS ,R3 

4(R4), -(SP) 
R3,-(SP) 
(R5),-CSP) 
@BASL2, -( SP) 
(R4),-<SP) 
@BASL1,-(SP) 
TNAMES -2(R2), -(SP) 
R1,LPNTB 
BASLN 
ARG .CT 
RNT IME 
OCR ,RO 
PC, PRINTC 
06,R4 
(R24 )+ RO 

Re 
@Px ,PTYPE 
OSTRNG 

C$MSG 

»GET TEST NUMBER 
sDOUBLE 
iGET ADDRESS OF DRIVE PRINT LINE 

sCHECK IF ORIVE NUMBER GIVEM 
;BRANCH IF SO 

PUSH 4(R4) ON STACK 
1PUSH R3 ON STACK 
yPUSH (R5) ON STACK 
sPUSH @BASL2 ON STACK 
sPUS.4 (RA) ON STACK 
:PUSH @BASL1 ON STACK 

sPUSH TNAMES-2(R2) ON STACK 
sCALL___LPNTB PRINT ROUTINE 
tADDRESS OF ASCIZ STRING 
ARGUMENT COUNT «@ 2 
sGET RUNTIME PARAMETERS 
+STORE @CR IN RO AND 
sPRINT THE CHARACTER. 
sINCREASE R4 TO POINT TO MESSAGE POINTER 

1GET MESSAGE POINTER 
sDOUBLE TO MAKE BYTE OFFSET 
ADC TO START OF MESSAGE STRINGS 
sADO SIZE OF MAIN PROGRAM 

sCHECK FIRST BYTE 
sIF ZERO 

1 INCREMENT TO NEXT BYTE 
yCRhANGE TO EXTENDED OUTPUT 

rQUTPUT ACCORDING TO STRING 
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M
O
U
 

Se
 
O
T
e
 

O
w
 

075410 
075410 
o7S5412 
075414 
075416 

075420 

104454 
000004 
009000 
074324 

104444 
z
P
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~SBTTL GLOBAL SUBROUTINES SECTION 

iMEMORY ALLOCATION ERROR 
H 
i+THIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST 

FHERR: 
TRAP 
» WORD 
»bORD 
. WORD 

TRAP 

CSERSF 
4 
fe) 
ERROO4 

C$DCLN 

Ele 

300 CLEAN-UP TRAP 
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Pi
e)
 

W
a
N
H
U
S
 
W
r
 

10 

075422 
075422 
075426 
075432 
075434 
075436 
075442 
075444 

£0 UVOA & 0 
L. SUBROUTI 

Is fe 

013746 
160137 
GO02766 
060101 
050137 
012601 
N09207 

o
r
 

<
P
 

064412 
064414 

064412 

File 
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3 ALOCM 
: 

sALLOCATE A BLOCK OF FREE MEMORY, REPOR] ERROR IF MEMORY EXHAUSTED, 
3 
; INPUTS; 
H Ri - NUMBER OF WORDS TO ALLOCATE 
; FFREE - FIRST FREE WORD IN MEMORY 

FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS 
}OUTPUTS: 
3 Ri - ANDRESS OF FIRST WORD OF ALLOCATED MEMORY 
; FFREE - NEW FIRST FREE WORD IN MEMORY 

FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION 
TSYSTEM FATAL ERROR WILL BSE REPORTED IF NOT ENOUGH MEMORY AVAILABLE 
AND ENTIRE PROGRAM WILL BE STOPPED, 

ALOCM: 
MOV FFREE, -CSP) 33PUSH FFREE ON STACK 
SUB R1,FSIZE sREODUCE SIZE OF FREE MEMORY 
BLT FMERR sREPORT ERROR IF NOT ENOUGH MEMORY 
AOD R1,R1 sCHANGE WOROS TO BYTES 
A0D R1,FFREE :CALCULATE NEW START OF FREE MEMORY 
MOV (SP)+,Ri 
RTS PC 

13POP STACK INTO RL 
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O
D
D
 

w
r
 

075446 
075452 
075456 
075460 

075464 
075470 
075474 
075500 
075504 

012701 
004737 
010104 
010465 

062701 
010164 
062701 
010164 
000207 

000146 
075422 

000016 

900020 
000004 
000000 
000010 

sHCOMM 

SFQ 0149 

+ 
sALLOCAIES MEMORY FOR HOST COMMUNICATION AREA AND PACKET BUFFERS WITH ONE 
s;DESCRIPTOR IN EACH RING. TO BE CALLED AFTER INITIALTZING 
1A CONTROLLER WITH SA.MSG=0 AND SA.CMD<-0, 

} INPUTS: 
i 

;OUTPUTS: 
RS - ADDRESS OF CONTROLLER TABLE 

3 CONTROLLER TABLE POINTING TO HOST COMMUNICATION AREA, 
; RING POINTERS TO PACKETS, 
: R4 - ADDRESS OF HOST COMMUNICATION AREA 

HCOMM; MOV 
JSR 
MOV 
MOV 

ADD 
MOV 
AuD 
MOV 
RTS 

#4 .S1Z>/2,R1 
Pc, ALOCM 
Rika 
R4,C.HCOMCRS ) 

@HC .MPK RI 
Ri, RC.MSGCR4 ) 
@<HC.CPK-HC.MPK>,R1 
Ri,HC.CMOCR4) 
PC 

:GET SIZE OF AREA TO ALLOCATE 
sALLOCATE THE MEMORY 
3+GET ADDRESS OF HOST COMM AREA 
sPLA(\; BEGINNING ADRS OF HOST COMM AREA IN THE 
sCONTRO.LER TABLE 
sCOMPUTE START OF MESSAGE PACKET 
sPLACE IN RING 
sCOMPUTE START OF COMMAND PACKET 
s;PLACE IN RING 
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O
D
B
Y
O
U
 

D
W
 

19 
20 

el 
22 

23 
24 

25 
26 
27 
28 
29 

075506 
075512 
075514 
075520 
075524 
075526 

075532 
075536 
075540 
075542 
075542 
075546 
o75s5¢ 
075554 
075556 
075560 
075564 
075566 
075566 
075572 
075574 
075600 
075602 
075604 
075610 
075612 
075612 
075616 
075620 
075624 
075626 
075630 
075634 
075636 
075636 
075642 
075644 
075650 
075652 
075654 
075660 

075662 
075663 

110037 
010146 
012701 
120027 
001002 
012701 

004777 
012601 
000207 

012746 
010146 
012746 
010600 
104417 
062706 
000207 

012746 
010146 
012746 
010600 
104414 
062706 
000207 

012746 
010146 
012746 
010600 
104415 
062766 
000207 

012746 
019146 
012746 
010600 
104416 
062706 
900207 

000 
000 

075662 

065037 
000015 

065042 

000252 

075662 

000002 

000006 

075662 

900002 

000006 

075662 

000002 

000006 

075662 

900002 

c00006 

sPRINTC 
3 

;PRINT A CHARACTER 

}CALL WITH MACRO PRINT 

PRINTC: MOVB 
MOV 
MOV 
CMPB 
BNE 
MOV 

18; JSR 
MOV 
RTS 

MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 
RTS 

MOV 
MOV 
MOV 
MOV 
TRAP 
Add 
RTS 

MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 
RTS 

MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 
RTS 

PF; 

Pa; 

PX: 

PS: 

TTYOUT:; .BYTE 
BYTE 
EVEN 

RO, TTYOUT 
R1, -(SP) 
eFRMTT RI 
RO,@CR 
1s 
@CRLF Ri 

PC, aPTYPE 
CSP )+,RL 
PC 

OTTYOUT, -CSP) 
Rt, -(SP) 
@2,-(SP) 
SP ,RO 
CSPNTF 
6, 5P 
PC 

#TTYOUT, -CSP) 
R1,-CSP) 
#2,-(SP) 
SP,RO 
CSPNTB 
#6 ,SP 
PC 

@TTYOUT, -(SP) 
R1,-(SP) 
@2,-(SP) 
SP RO 
CYPNTX 
o6,SP 
PC 

@TTYOUT, -(SP) 
R1,-(SP) 
2, -CSP) 
SP ,RO 
C$PNTS 
6 ,5P 
PC 

c¢) 
Q 

+SAVE CHARACTER FOR TTY OUTPUT 
14PUSH R21 ON STACK 
sPICKUP FORMATTED ASCIZ STRING STATEMENT 
sIF NOT A CARRIAGE RETURN, THEN 
s+PRINT SOME OTHER CHARACTER. ELSE 
PICKUP FORMATTED ASCIZ STRING STATEMENT 
3GO PRINT CR-LF, 
sPRINT THE ASCIZ STRING, 
s3POP STACK INTO R1 

+TTY OUTPUT BIFFER 
+ TERMINATOR FOR ASCIZ STRING 
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10 

UOA & D0 
SUBROUTI 

075664 
075672 

075674 
075702 

075704 
075712 

075714 

075722 
075722 
075724 
075726 
075730 
075732 
075734 
075736 
075742 
075744 
075750 
075752 
075754 
075756 
075760 
075762 
075764 
075766 

075770 
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012737 
000413 

012737 
000407 

012737 
000403 

012737 

010246 
010346 
010446 
010546 
012102 
010604 
062704 
010146 
004737 
012600 
012605 
012604 
012603 
012602 
012601 
062006 
000110 

075542 

075542 

075566 

075612 

075636 

000012 

075772 

075770 

075770 

075770 

075770 

sPRINT FORMATTED MESSAGE 
H 
sCALL WITH MACRO PNT, PNTF, PNTB, PNTX, OR PNTS 

LPNTF: MCV 
BR 

LPNTB: MOV 
BR 

LPNTX: MOV 
BR 

LPNTS: MOV 

LPNT;: 
MOV 
MOV 
MOV 
MOV 
MOV 
Mov 
ADD 
MOV 
JSR 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
Add 
JMP 

PTYPE: .WORD 

OPF ,PTYPE 
LPNT 

oPB ,PTYPE 
LPNT 

PX ,PTYPE 
LPNT 

11PUSH R2 ON STACK 
3;PUSH R3 ON STACK 
1;PUSH R4 ON STACK 
+7PUSH RS ON STACK 
i1GET ADORESS OF ASCIZ STRING 
sCOMPUTE ADDRESS OF 1ST ARGUMENT AND 
iSAVE IT IN RG. 
3;PUSH R1 ON STACK 
yPRINT THE FORMATTED MESSAGE 
3sPOP STACK INTO RO 
+sPOP STACK INTO RS 
1;POP STACK INTO R4 
+3POP STACK INTO R3 
33POP STACK INTO 82 
+;POP STACK INTO AL 
tADJUS” STACK POJNTER OVER ARGUMENTS 
;RE TURN 

sPRINT TYPE 
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O75772 
075774 
075776 
076002 
076004 
076006 
076010 
076912 
O76016 
976020 
076022 
076024 
076030 
076032 
076036 
076040 

112201 
001421 
012700 
120110 
001407 
105720 
001374 
004137 
065101 
000000 
000406 
162700 
006300 
004770 
000755 
000207 

076304 

075664 

076304 

076316 

s;OSTRNG 
i 
sOUTPUT A MESSAGE ACCORDING TO A FORMAT STRING 
sFORMAT OF THE ASCIZ STRING IS AS FOLLOWS: 
; 
iCHARACTERS ENCLOSED IN QUOTES ARE TO BE FRINTED AS THEY ARE. 

: : 
+ On - PRINT OCTAL NUMBER. n REPRESENTS SIZE OF BINARY NUMBER PASSED 
H IN PARAMETER IN BITS. MAY BF IN RANGE 1 TO 32. IF n>16, TWO PARAMETER 
H WOROS ARE USED, OTHERWISE ONLY ONE WORD. LEADING ZEROS ARE PRINTED. 
3 n IS ALWAYS SPECIFICD, 
3 Dn - PRINT UNSIGNED DECIMAL NUMBER FROM nm BIT PARAMETCR. LEADING ZEROS 
i ARE NOT PRINTED. A 16 BIT NUMBER EQUAL TO ZERO WILL PRINT "0". 
i; Hn - PRINT HEX NUMBER FROM PARAMETER OF rn BITS. IF n>16 TWO PARAMETERS 
3 ARE USED. OTHERWISE ONLY ONE PARAMETER, LEADING ZEROS ARE PRINTED, 
+ Sn - PRINT n_ SPACES. nm ASSUMED TO BE 1. 
3 Nn - S/ART N€W LINE (CR-LF SEQUENCE). « ASSUMED TO BE 1. 
+ An - PRINT N ASCII CHARACTERS FROM PARAMETERS, n ASSUMED TO BE 1. 
H n/2 PARAMETER WORDS USED. 
+ Rn - EXECUTE ROUTINE @n. mn MUST SE GIVEN AND DEFINED IN HOST PROGRAM. 

sA NULL CHARACTER MEANS ENO OF MESSAGE, A NULL AS FIRST CHARACTER IN STRING 
sMUST BE IGNORED. 
H 
INPUTS: 
; R2 - ADNRESS OF START OF FORMAT STRING 
i R4 - ADURESS OF PARAMETERS 
sOUTPUTS: 
H R2 AND RS UPDATED TO END OF STRING AND PARAMETERS 

OSTRNG: MOVB C(R2)+,R1 3SEC IF TERMINATOR IN ASCIZ STRING, 
BEQ OSTRE rEXIT 
MOV @ERRC ,RO sGE1 POINTER TO CHARACTER TABLE 

NCONS: CMPB Ri, CRO) sCOMPARE CHARACTER WITH TABLE ENTRY 
BEQ NCONF sBRANCH TF MATCH FOUND 
TSTB <RO)+ sINCREMENT POTNTER 
BNE NCONS sCONTINUE SEARCH IF NOT ENO OF TABLE 
JSR R1,LPNTF :CALL  LPNTF PRINT ROUTINE 
-WOROD ERRME1 sADORESS OF ASCIZ STRING 
«WORD = ARG.CT sARGUMENT COUNT «# 2 
BR OSTRE 

NCONF;: SUB @ERRC,RO 3GET INCREMENT INTO TABLE 
ASL RO sDOUBLE TO kORD COUNT 
JSR PC. SERRDCRO} sDISPATCH TO PRINT ROUTINE 
BR OSTRNG +GET NEXT 

OSTRE: RTS PC 
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076042 
076044 
076050 
076052 
076056 
076060 

076082 
076065 
076066 
074070 
O7607¢ 
076076 
076100 
076104 
076106 
076110 

076112 
076116 
076122 

076124 
076130 
076134 

112200 
120027 
001403 
004737 
000771 
000207 

004737 

112400 
004737 
005301 
001373 
032704 
001401 
005204 
000207 

012701 
004737 
000207 

012701 
004737 
000207 

000042 

075506 

102364 

075506 

000001 

000012 
102442 

000020 
102442 

CON, QU: 

CON.QX: 

CON.A: 
CON.AL: 

CON, A2: 

CON.O: 

CON.H: 

Kile 
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sCONTROL CHARACTER WAS 6 QUOTE, SO PRINT ALL CHARACTERS TO 
+ THE NEXT QUOTE. 

MOVB CR2)+,RO 
CMPB RO,@'" 

sGET CHARACTER 
sCHECK IF ENOING QUOTE 

BEQ CON. QX sIf SO, GO GET NEXT CONTROL CHARACTER 
JSR PC,PRINTC sPRINT THE CHARACTER, 
BR EON. aU sCONTINUE PRINTING 

S 

sCONTROL CHARACTER WAS AN ‘'A‘', SO PRINT ASCII CHARACTERS FRUN 
:PARAMETERS. 

JSR PC,GETCNT 1GET COUNT OF CHARACTERS 

MOVB8 (R4)+,RO +STORE (R4)+ IN RO AND 
JSR PC,PRINTC sPRINT THE CHARACTER, 
DEC Rt sCOUNT THE CHARACTERS 
BNE CON.AL sPRINT UNTIL COUNT REACHES ZERO 
BIT #1,R4 sCHECK IF RA NOW ODD 
BEQ CON, A2 
INC R4 sIF SO, INCREMENT TO NEXT EVEN ADDRESS 
RTS PC sNOW GET NEXT CONTROL CHARACTER 

sCONTROL CHARACTER WAS A 'D', SO PRINT A DECIMAL NUMBER, 

MOV @10.,R2 sLOAD RADIX 
JSR PC,PNTNUM sPRINT NUMBER 
RTS PC sNOW GET NEXT CONTROL CHARACTER 

:CONTROL CHARACTER WAS AN ‘H', SO PRINT A HEX NUNBER. 

MOV 016, ,R1 ;LOAD RADIX 
JSR PC, PNTNUM ;PRINT NUMBER 
RTS PC tNOW GET NEXT CONTROL CHARACTER 
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H
M
O
U
D
I
R
U
S
 

W
E
 

a
l
a
n
 

D
W
N
 

re
 

167
) 

T
O
R
T
 

r
e
 
e
e
 

W
R
O
O
B
A
H
 

f
i
n
e
r
 

U
B
 

26 

ev 
28 
°9 
$0 
31 
32 
33 

34 
35 
356 

076136 
076142 
0/6146 

076150 
076154 
076154 
076160 
076164 
076166 
076170 

076172 
076176 
076202 
076204 
076206 
076212 

076214 
076214 
076220 
076222 
076224 
076226 

076230 
076234 
076234 
076240 
076244 
076246 
076250 

012701 
004737 
000207 

004737 

112700 
004737 
005351 
001272 
000207 

004737 
020127 
101004 
060101 
004771 
000207 

004137 
065101 
000000 
012601 
000207 

004737 

112700 
QO4737 
005301 
001372 
000207 

Vv 
CT 
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000010 
102442 

102364 

000015 
075506 

102364 
000011 

076250 

075664 

102964 

000040 
975506 

CON,.O; 

CON.N; 
CON.NI: 

CON.R: 

CON.R1: 

CON.S: 
CON.93: 

Lie 

sCONTROL CHARACTER WAS AN ‘0’, SO PRINT AN OCTAL NUMBER, 

MOV 
JSR 
RTS 

08,,R1 
PC ,PNTNUM 
PC 

s;LOAD RADIX 
s+PRINT NUMBER 
Nov! GET NEXT CONTROL CHARACTER 

CONTROL CHARACTER WAS AN 'N', SO PRINT A CARRIAGE RETURN-LINE FEED, 

GET COUNT 

+STORE @CR IN RO AND 
+PRINT THE CHARACTER. 
;COUNT THE SEQUENCES 

sNOW GET NEXT CONTROL CHARACTER 

sCONTROL CHARACTER WAS AN ‘R', SO CALL ONE OF THE PRE -PROGRAMHED 

JSR PC ,GETCNT 

MOVE aCR,RO 
JSR PC,PRINTC 
DEC R1 
BNE CON.NY 
RTS PC 

+ROUTLNE. 

JSR PC ,GETCNT 
CMP R1, ERR, SZ 
BHI CON. RL 
PDd Pi,Rt 
JSR PC, MERR.TB-2(R1) 
RTS PC 

JSR R1,ULPNTF 
«WORD = ERRME1 
WORD ARG.CT 
HOV CSP)+,RL 
RTS PL 

;GET ROUTINE NUMBER 
sCHECK IF DEFINED ROUTINE NUMBER 

;DOUBLE COUNT TO SET WORD INDEX 
sCALL ROUTINE 
sNOW GET NEXT CONTROL CHARACTER 

+CALL LPNTF PRINT ROUTINE 
;ADORESS OF ASCIZ STRING 
ARGUMENT COUIT * 2 
33:POP STACK INTO R1 

:CONTROL CHARACTER WAS AN ‘S', SU PRINT SOME NUMBER OF SPACES, 

JSR 

MOVB 
JSR 
DEC 
BNE 
RTS 

PC,GETCNT 

o'  ,RO 
PC ,PRINTC 
RL 
CON.S1 
PC 

RAea oN 

;GET COUNT 

;STORE @' IN RO AND 
sPRINT TRE CHARACTER, 
iCOUNT THE SPACES 

iNOW GET NEXT CONTROL CHARACTER 
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1 
2 ;PRE-PROGRAMMED ERROR ROUTINE DISPATCH TASLE 
3 
4 076252 101726 ERR.TB: .WORD CALR1 sCALL ALTERNATE PRINT STRING IN DM MEMORY IMAGE 
5 076254 101754 »WORD CALR2 sPRINT AN SD1 DIAGNOSE RESPONSE 
6 076256 102052 WORD CALR3 sDECIOE WHETHER TO PRINT FBN 
7 076260 102066 » WORD CALR4 sPRINT BASIC LINE WITHOUT JOA ADDRESS 
8 076262 102142 WORD CALRS5 s;PRINT BASIC LINE WITH UDA ADDRESS 
9 076264 102220 »WORD CALRS ;CALL ALTERNATE PRINT STRING IN POP-11 MEMORY 

10 076266 102234 .WORD CAIR7 sPRINT “REPLACE UDA MODULE M7161" 
11 076270 102252 »WORD CALRS sPRINT =" UDASA CONTAINS XXXXXX*“ 
le 076272 102270 »WORD CALRO sREPRINT LAST NUMBER 
13 
14 000011 ERR.SZ = <,-ERR.TB>/2 
1S 
16 076274 TNAMES: 
18 076274 066670 »WORD BASN1 
19 076276 066714 » WORD BASN2 
20 076300 066734 -WORD BASN3 
23 076302 066754 » WORD BASN4
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A
M
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w
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Y
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1? 
18 
19 
e 
el 
31 

0763504 
076304 
076305 
076306 
076307 
076310 
076311 
076312 
076313 
076314 

076316 
076316 
076320 
076322 
076324 
076326 
076330 
076332 
076334 

042 
101 
104 
110 
117 
116 
lee 
123 
oor. 

076042 
076062 
076112 
076124 
076136 
076150 
076172 
076230 

Nie 
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+BUILD TWO TABLES 
; FIRST CONTAINING CONTROL CHARACTERS 
H SECOND CONTAINING ROUTINE ADDRESSES 

tHERE IS FIRST TABLE 

ERRC;: 
»BYTE 
-BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
EVEN 

sHERE IS SECOND TABLE 

ERRD;: 

W
D
Z
O
I
O
Y
 

=: 

O
r
r
t
t
 
t
r
e
e
 

. WORD CON.QU 
. WORD CON.A 
. WORD CON,D 
. WORD CON.H 
. WORD CON.O 
. WORD CON.N 
. WORD CON.R 
«WORD CON.S 

;FOLLOW WITH A NULL BYTE 
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S
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076336 
076342 
076346 
076352 
076360 
076366 
076372 
076374 
076400 
076402 
076406 
076414 
076420 
076422 

076424 
076424 
076426 
076430 
076432 

076434 

010137 
004737 
005037 
013737 
013737 
o22e701 
001415 
020137 
001410 
012705 
012737 
004737 
103401 
000207 

104454 
000007 
000000 
074350 

104444 

064444 
106260 
064650 
064416 
064420 
000004 

064442 

001122 
002122 
105630 

064412 
064414 

064432 

PTINIT 
t 
VINITTALIZE VARIABLES FOR TEST 
4 
vINPUTS: 
’ Al - TEST NUMBER 
sOUTPUTS: 
i LOUFS - CLEARED (DELETES ERROR L0G) 
’ TNUM - TEST NUMBER FROM R1 
' FNUM - LAST LOADED TEST IN TNUM « 4 
’ ALL REGISTERS CLOBERED 

TINIT: MOV R1,7NUM SAVE TEST NUMBER 
CALL RESET yRESET ALL UDA'S 
CLR LBUFS CLEAR ERROR LOG BUFFER POINTER 
HOV FMEM,FFREE VINIT FREE 
MOV FMEMS .FSIZE VINIT FSIZE 
CMP o4,Ai VARE WE DOING TEST 4 ? 
BEQ TIEXIT » IF SO, EXIT 
cmp Ri, F NUM y IF FILE ALREADY IN MEMORY? 
BEQ TIEXIT 5 IF SO, EXIT 
MOV @<STORAG -OMFAST>® RS 1 RS->ADORESS TO 3TORE - DM FIRST ADDRESS 
MOV @STORAG , DMPROG 1 SAVE DHPROG ADDRESS 
CALL RDREC 1 READ IN RECORD 
cS TINITE + IF ERROR, REPORT 

TIEXIT: RETURN 

YINITE: 
TRAP CeERSF 
. WORD 7 
»WORD O 
.WORD = ERROO? 

100 CLEAN-UP TRAP 
TRAP CSDCLN 

SFQ 0157



Cis 
SERB REO RR oS Pek REX PARE MACRO V05,00 Wedneaday 04-Jan-84 16:12 Page 118 

M
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076436 
076442 
076446 
076452 
076460 
076466 
076472 
076476 

005037 
005037 
010137 
012737 
013737 
013765 
004737 
000421 

064450 
0645352 
064446 
e122 
064446 
0644380 
076500 

064432 
064452 

iRNT40M 

' 
sLOAD_ ANO RUN A TEST 4 iN THE CONTROLLERS, 
10M PROGRAMS HAVE TERMINATED, 

SINPUTS: 
; TSTTAB - POINTER TO FIRST CONTROLL 

Ri - NUMBER OF CONTROLLERS TO TEST 
TOUTPUTS 1 

RETURN WHEN ALL 

ER TABLE 

' OMPROG - POINTER TQ START OF OM PROGRAM IN MEMORY 
Z SET IF NO CONTROLLERS SUCCESSFUL LY STARTEO 

TALL REGISTERS ARE USED ANO PREVIOUS CONTENTS DESTROYED, 

RNTADM: CLR URNING 
CLR TYPCNT H 
MOV R1,URUN ' 
MOV @STORAG , DMPROG ' 
MOV URUN , UCNT 
MOV TSTTAB,RS ' 
CALL GTT4as2 ; 
BR STLDOM ‘ 

CLEAR FLAGS 
URUN = 0 OF UNITS 
DMPROG -> WHERE EITHER TEST 4 IS LOADED 

R5 -> CONTROLLER TABLE 
GET TEST 4 FOR USe 
GO START LOADING 0M PROGRAMS 
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1 
< +GTT4S2 
s ’ 
4 1GET TEST 4 FOR UDAS2 
5 1 
6 076500 0127 000005 GTT452: MOv 5. ,R1 4 R1 = T4 FOR S52 FNUM 
7 076504 OtD7. OOL1L22 MOV ®<STORAG -DMFRST>,R5 
8 076510 02012 064442 cmp R1,F NUM + DMPROG ALREADY IN HEMURY? 
9 076514 00140: BEQ 18 + IF SO, ExIT 

10 076516 00473. 105630 CALL ROREC s ELSE, READ RECORD, 
11 076522 103002 BCC 1$ 
le 076524 000137 076424 JMP TINITE 1 BRANCH IF ERROR 
13 076530 000207 is; RETURN



E13 
EEBR EEO UA AG Phas RRL PSRe MACRO VOS.00 Wednesday 04-Jan-84 16:12 Page 120 

1 
2 ;RUNDM 
3 H 
4 ;LOAD ANO RUN A OM PROGRAM IN THE CONTRCLLERS, RETURN WHEN ALL 
5 ;0M PROGRAMS HAVE TERMINATED, 
6 H 
7 y INPUTS: 
8 TSTTAB - PCINTER TO FIRST CONTROLLER TABLE 
9 Ri - NUMBER OF CONTROLLERS TO TEST 

10 VIMPLICIT INPUTS: 
11 OMPRCG - POINTER TO START OF DM PROGRAM IN MEMORY 
le OUTPUTS: 
13 Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED 
14 FALL REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED. 
15 
16 076532 010137 064496 RUNDM: MOV R1,URUN +SAVE NUMBER OF UNITS TO RUN 
17 076536 005037 064450 CLR URNING ;CLEAR NUMBER OF UNITS RUNNING 
18 
19 sLOAD GM PROGRAM INYO EACH CONTROLLER 
20 
21 076542 013737 064446 064452 STLODIH: MOV URUN , UCNT +SET COUNTER OF UNITS 
22 076550 013705 064430 MOV TSTTAB,RS :GET FIRST CONTROLLER TABLE 
23 076554 LOOM: 
27 076554 005065 000014 CLR C.FLGCRS) :CLEAR ALL FLAGS 
29 076560 116537 000002 002074 MOVB C.UNITCRS) ,L$LUN +SEE IF UNIT TO BE TES‘TEU 
30 076566 005765 000002 TST C.UNITCRS > 
31 076572 100405 BMI LONE XT 1IF NOT, DON’T LOAD THXS UNIT 
33 076574 004757 103410 CALL LOADOM sLOAD THE OM PROGRAM 
34 076600 001402 BEQ LONE XT vIF ERROR, GO TO NEXT CONTROLLER 
35 076602 005237 064450 INC URNING 1IF NO ERROR, COUNT UNIT RUNNING 
36 076606 062705 000086 LONEXT: add eC. SIZE,R5 tNOVE TO NEXT CONTROLLER TABLE 
37 076612 005337 064452 DEC UCNT :CHECK IF MORE CONTRCLLERS 
38 076616 001356 BNE L.OOM ;LOAD NEXT 

ay ;CHECK IF ANY CONTROLLERS LOADED 

ag 076620 005737 064450 TST URNING tANY UNITS LOADED? 

44 + THE DOM PROGRAMS ARE NOW IN CONTROL 
ae ;RESPOM MUST BE CALLED TO RESPOND TO HEIR REQUESTS 

47 076624 00207 RETURN 

SEQ 0160
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076626 
076632 
07664¢C 
076644 
076652 
076654 
076662 
0766790 
076672 
076700 

076702 
076704 
076710 

076712 
076714 
076716 
076720 
076722 

076724 
076724 
076730 
076732 
076740 
076/42 
076744 
076752 
076754 
076754 
076756 
076760 
076762 
076764 
076766 

076766 

013705 
013737 
016504 
032765 
001446 
116537 
032765 
001071 
032765 
00i520 

011503 
016301 
001405 

104455 
000036 
000000 
074720 
000445 

005737 
001416 
023765 
101005 
001011 
023765 
2303405 

104455 
000037 
000000 
074734 
000424 

104422 

064430 
064446 
000016 
900002 

000002 
000010 

000004 

000002 

064616 

064630 

064626 

064452 

000014 

002074 
000014 

000014 

000042 

000040 

FiL3 

isRESPOM 
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3 
sRESPONO TO OM REQUESTS. RETURN WHEN ALL DM PROGRAMS 
+HAVE TERMINATED, 

RESPOM: MOV TSTTAB,RS 
MOV URUN , UCNT 

RESPCT: MOV C.HCOMCRS),R4 
BIT @CT.RN,C.FLGCRS) 
BEQ RSPNXT 
MOVB C.UNITCRS),L$LUN 
BIT aCT .MSG,C.FLGCRS) 
BNE RSPIN 
BIT @CT.CMD,C.FLGCRS) 
BEC RSPOU 

CHECK IF UDA STILL RUNNING 

MOV CRS),R3 
MOV 2(R3),R1 
BEG RSPTM 

TRAP CSERDF 
. WORD 30 
. WORD 0 
.WORD  ERROSC 
BR RSPDRP 

:CHECK FOR TIMEOUT OF RESPONSE 

RSPTM: 
TST KW.CSR 
BEQ RSPNTO 
cMP KW.EL~2,C. TOHCRS) 
AHT RSPTMN 
BNE RSPNTO 
CMP KW.EL.C,.TOCRS) 
BLO RSPNTO 

RSPTMO; 
TRAP CSEROF 
. WORD 31 
. WORD v) 
. WORD ERRO31 
5R RSPDRP 

RSPNTO: 

TRAP CSBRK 

sGEY CONTROLLER TABLE ADDRESS 
sSET COUNTER OF UNITS 

sGET HOST COMM AREA ADDRESS 
sCHECK IF PROGRAM RUNNING 

IF NOT, LOOK AT NEXT 
i+STORE UNIT NUMBER UNDER TEST 
+SEE IF INTERRUPT RECEIVED 

:IF SO, LOOK AT PACKET 
sSEE IF COMMAND HAS BEEN SENT 

sIF NOT, SEND ONE 

iGET ADOURESS OF UDAIP 
:LOOK AT UDASA REGISTER 

IF ZERO, WOA STILL RUNNING 
sREPORT UOA HAS FATAL ERROR 

sDROP CONTRULLER FROM TESTING 

sSEE IF A CLOCK ON SYSTEM 
:D0N'T TIME IF NO CLOCK 

sCOMPARE TO TIMEOUT COUNTER 

SFQ 0161 

tIF TOO MUCH TIME ELAPSED SINCE LAST INTERRUPT 

+DROP CONTROLLER FROM TESTING 

y>>99>939>> BREAK BACK TO MONITORe<cccececs
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076770 
076774 
076776 
077004 
077006 
077010 
077016 
977020 
077020 

077022 
077026 
077032 
077034 

077036 
077044 
077050 
077052 

005737 
001412 
023737 
101005 
001005 
023737 
103401 

104424 

062705 
005337 
001302 
000674 

042765 
005337 
001347 
900207 

064616 

064630 

064626 

000046 
064452 

000012 
064450 

064634 

064652 

000014 

sCHECK FOR TIME TO PRINT STATISTICAL REPORT 

RSPNXT;: 

RSPRPT; 

SWITCH 

RSPNRP ; 

REMOVE 

RSPORP; 

TST KW.CSR 
BEQ RSPNRP 
CMP KW.EL +¢2,STIME+2 
BHI RSPRF * 
BNE RSPNRP 
CMP KW.EL , STIME 
BLO RSPNRP 

TRAP CSDRPT 

TO NEXT CONTROLLER 

ADD 
DEC 
BNE 
BR 

eC. SIZE,RS 
UCNT 
RESPCT 
RESPOM 

A CGNTROLLER FROM TESTING 

Ble 
DEC 
BNE 
RETURN 

OCT .PNeCT.MSG,C.FLGCRS) 
URNING 
RSPNXT 

sANY CLOCK ON SYSTEM? 
sBYPASS IF NOT 
s A STATISTICAL REPORT 

sPRINT A STATISTICAL REPORT 

sMOVE TO NEXT TABLE 
sCHECK IF MORE CONTROLLERS 
+LO0OK AT NEXT CONTROLLER 
sLOOK AT FIRST CONTROLLER AGAIN 

sCLEAR PROGRAM RUNNING 
sREDUCE RUNNING CONTROLLERS COUNT 
sIF ANY STILL RUNNING, LOOK AT THEM 
sELSE RETURN TO TEST SECTION 
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077054 
077060 
077066 
077070 
077074 
077100 

077102 
077110 

077112 
077120 
077122 
077122 
077124 
077126 
077130 
077132 

077134 
077142 

012700 
032765 
00140e 
012700 
120064 
001010 

032764 
001004 

026564 
001405 

104455 
000041 
000000 
074764 
000741 

032765 
001445 

000204 
000020 

000205 
000030 

000037 

000044 

000020 

000014 

909032 

000020 

900014 

CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKET 

+CHECK FOR PROPER OPCODE IN END PACKET 

RSPIN;: 

RSPMUWR ; 

sLOOK AT STATUS 

MOV 
BIT 
BEG 
MOV 
CMPB 
BNE 

BIT 
BNE 

@0P .END+OP .SSD,RO 
@CT.REQG,C.FIGCRS) 
RSPMAR 
OP .ENO+0P .RSD,RO 
RO,HC.MPK +P. OPCDCR4 
RSPERR 

CODE 

OST.MSK,HC.MPK +P. STSCR4) 
RSPERR 

sCHECK FOR EXPECTED REFERENCE NUMBER 

RSPERR; 

RSPPTW: 
RSPOU; 

CMP 
BEQ 

TRAP 
WORD 
. WORD 
. WORD 
BR 

BIT 
BEQ 

C.REFCR5), HC .MPK +P, CRECR4) 
RSPPTW 

CSERDF 
33 
0 
ERROS3 
RSPORP 

@CT.REQ,C.FLG(RS) 
RSPOUT 

sGET SEND DATA END PACKET OPCODE 
sLOOK IF SEND DATA OR RECEIVE DATA 

SFQ 0163 

CHANGE TQ RECEIVE DATA END PACKET OPCODE 
sCOMPARE TO OPCODE IN END PACKET 

sCHECK FOR STATUS CODE ST,SUC (ZERO) 

s;CHECK IF CORRECT REF NUMBER 

;OROP UNIT FROM TESTING 

sCHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMAND 

+CHECK IF RESPONSE FROM Dit PROGRAM 
LOOK AT REQUEST NUMBER IF SO
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W
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077144 
077150 
077154 
077160 
077162 
077170 
O77174 
077200 
077202 
077202 
077204 
077206 
077210 
O77212 

077214 
077220 
077224 
077230 
077234 
077236 
077242 
077244 
077246 
077250 
077254 

077256 
077264 
077272 

077274 
077300 
077304 
077310 
077314 
077322 

077324 
0717332 
O7733e 
077336 
077342 
077344 
077350 

¢ 077354 

016401 
042701 
022701 
00101C 
042764 
016401 
020127 
103405 

109455 
000040 
000000 
074746 
0007114 

012700 
004737 
012700 
004737 
010403 
062704 
011401 
012423 
060101 
004771 
001270 

042765 
032765 
001014 

012700 
004737 
012700 
004737 
052765 
000403 

042765 

004737 
012700 
010501 
062701 
004737 
000137 

000206 
OO7777 
060000 

170000 
000206 
000017 

000004 
104124 
000100 
104256 

000106 

077360 

000010 
000020 

000005 
104124 
000206 
104256 
000020 

000020 

104210 
000264 

000040 
104530 
076770 
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000206 

000014 
000014 

000014 

000014 

sMAINTENANCE READ END PACKET RECEIVED, LOOK AT REQUEST FROM DM PROGRAM 

RSPPT2: MOV HC .BF2CR4),R1 
BIC #007777 ,Ri 
CMP @DU.SPC,R1 
BNE i$ 
BIC @+C007777,HC.BF2CR4) 
MOV HC .BF2(R4),R1 
CMP R1,@DSPSIZ 
BLO RSPPT3 

1$: 
TRAP CSERDF 
. WORD 32 
WORD i?) 
-WORD  ERRUZ2 
BR RSPORP 

RSPPT3; MOV @0P .SSD,RO 
CALL BLOCMD 
MOV OHC .BF1,RO 
CALL CLRBUF 
MOV R4,R3 
ADD PHC .BSZ,R4 
MOV CR4),R1 
MOV CR4O)+, CR3)+ 
Add R1,R1 
CALL ARSPOSPCR1) 
BNE RSPDRP 

+SEND COMMAND BACK TO UDA 

RSPOUT: BIC #CT.MSG,C.FLGC(RS) 
BIT oCT.REQ,C.FLGCRS) 
BNE RSPOU2 

MOV oOP .RS0,RO 
CALL BLOCMN 
MOV onc .dFe,RO 
CALL CLRBUF 
BIS ocT.REQ,C.FLGCRS) 
BR RSFOUS 

RSPOUe: BIC ecT .REQ,C.FLGCRS) 
RSPOUS; 

CALL SNOCMD 
MOV 93,460, ,RO 
MOV R5,R1 
ADD oC. TO,RL 
CALL SETTO 
MP RSPNXT 

sGET REQUEST NUMBER 
}CHECK TYPE 
1IS SPECIAL TYPE SET? 
sIF NOT, ERROR 
;CLEAR TYPE 
:GET REQUEST NUMBER 
sCHECK IF IN EXPECTED RANGE 

sDROP UNIT FROM TESTING 

sBUILD A SENO DATA COMMAND PACKET 
s+ FOR ANSWER /O OM PROGRAM 
;PCINT TO BUFFER IN PACKET 
+ AND CLEAR BUFFER 
sR3 POINTS TO COMMAND BUFFER 
sR4 POINTS YO MESSAGE BUFFER 
;GET REQUEST NUMBER 
PUT REQUEST NUMBER INTO COMMAND PACKET 
sDOUGL". REQUEST NUMBER 
sCALL REQUESTED ROUTINE 

SFQ 0164 

rROUTINE RETURNS 2 CLEAR TO DROP UNIT FROM TESTING 
+ Z SET IF COMMAND READY TO SEND TO UNIT 

:;CLEAR MESSAGE RECEIVED FLAG 
CHECK WHICH COMMAND TO SENO 
s;BRANCH IF RESPONSE TO REQUEST 

sBUILD RECEIVE DATA COMMAND 

:POINT TO MESSAGE BUFFER 
+ AND CLEAR IT 
s;SET REQUEST BIT 

:CLEAR REQUEST BIT 

+SENO COMMAND TO UDA 
:SET TIMEOUT FOR 3 MINUTES 

+PUT TIME IN CONTROLLER TABLE 

tNOW WALT FOR END PACKET 
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077360 
077362 
077364 
077366 
077370 
O77372 
077374 
077376 
077400 
077402 
077404 
077406 
077410 
077412 
077414 

077416 
077536 
077702 
100352 
100374 
100654 
100704 
100734 
100762 
101002 
101144 
101250 
101470 
101610 
101722 

000017 

sRESPONSE REQUEST DISPATCH TABLE 

RSPDSP; »WORD TIMSIZ 
-WORD T20LL 
»WORD T2CMO 
»WORO T4MPRM 
»WORD T4UPRM 
-WORD T4BB1 
«WORD T4882 
-WORD T4SOFT 
WORD T4SEEK 
-WORD T4MXFR 
»WORD UTOTST 
-WORD ERRMES 
.WORD ERRMC 
WORD MESSAG 
»WORD DONE 

C2U0CEO UDA & DISK DRV_ DIAG MALRO VO5.00 Wednesday 04-Jan-84 16:12 Page 125 
GLOBAL SUBROUTINES SECTION 

DSPSIZ * <.-RSPOSP>/2 

Ls yo? 

C
O
C
O
N
K
U
S
W
M
R
O
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SET UP FREE MEMORY FOR ADORESS TESTING 
PROVIDE OIAGNOSTIC PROSRAM FOR DISK ORIVE 
GET MANUAL INTERVENTION COMMAND 
TELL NATA PATTERN 16, 
TELL UNIT PARAMETERS, CLEAR CONTENTS 
TELL BF BLOCKS CFIRST 14) 
TELL BAD BLOCKS CLAST TwO) 
AOD TO SOFT ERROR ANDO ECC COUNTS 
ADD 1000 TO SEEK COUNT 
ADD TO MEGABITS READ AND WRITE COUNTS 
TELL WHICH DRIVES TO TEST 
RcePORT ERROR MESSAGE 
REPORT ERROR MESSAGE AND COUNT HARD ERROR 

. PRINT A DESCRIPTIVE MESSAGE 
MARK DM PROGRAM AS NO LONGER RUNNING 

;LEGAL NUMBERS ARE LOWER THAN THIS
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sNORMAL MAINTENANCE READ BUFFER DESCRIPTION 

:BYTE OFFSET FROM 
i:START OF SUFFER tone ee eee e ee eee +e -------------- 
i G ! REQUEST NUMBER 

2 en DATA ARGUMENT #1 
4 to DATA ARGUMENT 2 
6 to DATA ARGUMENT 03) 
8 en DATA ARGUMENT 04 

10 oo DATA ARGUMENT 05 
; 12 Do DATA ARGUMENT 06) 

16 ro OATA ARGUMENT 97 
16 Po DATA ARGUMENT 98 
18 en DATA ARGUMENT 99 

; 20 po DATA ARGUMENT #10 
22 oo DATA ARGUMENT @110 

; 

ee 
i 68 H DATA ARGUMENT #34 
3 bec ee ee eee ee eee eee eee eee 

USED 10 SELECT ROUTINE 

R4 CONTAINS THIS ADURESS 

SFQ 0166 
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1 
2 sNORMAL PSEUDO-TERMINAL IN PACKEY DESCRIPTION GIVEN IN RESPONSE TO ABOVE PACKET 3 
4 ;BYTE OFFSET FROM 
5 sSTART OF PACKET tree e ee eee eee e eee eee 2 eee ‘ 
6 ; rc) ! REQUEST NUMBER ! ECHOED FROM REQUEST PACKET 
7 A bee ee ree ee eee + 
8 ; 2 ! DATA ARGUMEHIT 01 ! R3 CONTAINS THIS ADDRESS 
9 } baer ere ee ee ee ee ee eee ee ee eee eee + 

10 3 4 ! DATA ARGUMENT #2 ! ALL DATA ARGUMENTS ARE RETURNED iL ; bere cee ee eee eee eee eee eee- + CONTAINING ZEROS UNLESS 
12 3 6 ! DATA ARGUMENT #3 ! SPECIFICALLY INDICATED BY 
13 ; tere c eee eee eee ee eee eee ee eee + RESPONSE ROUTINE. 
14 ; 8 ! DATA ARGUMENT 04 ! 
15 i tre tee rer er tr re eee eee eee + 

16 t 10 ! DATA ARGUMENT 05 ! 
17 ; Baw ee ee ee eee + 

18 : le ! DATA ARGUMENT 96 ! 
19 i ttt rete en eee eee eee + 
20 ; 14 ! DATA ARGUMENT 7 ' 
2i : tere nee re ne er er re eee eee + 
22 ; 16 ! CATA ARGUMENT 38 ! 
23 i ten ce ee ee eee eee ere ee ee eee + 
24 3 18 ! DATA ARGUMENT 99 : 
25 ; bane eee ee eee ee eee ee eee eee : 
26 : 20 ! DATA ARGUMENT ¥10 ' 
27 ; en rr * 
23 : 22 ! DATA ARGUMENT @11 : 
e9 3 Bere ee eee eee ee eee + 
30 ; 
31 HY . . 32 ; 
33 3 . . 
34 i 
35 ; . . 36 : 
37 ; aeee eee eee eee ’ 
38 : 68 ! DATA ARGUMENT 934 : 
39 ; bee eee ee ee ee eee eee : 

Iv) ‘bo og
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077416 
077416 
077422 

077426 
077430 
077434 
077436 

077440 
077444 
077446 
077452 
077454 
077460 
077464 
077466 

077470 
07747. 
077474 

> 077500 
077502 
077504 
077506 

013701 
013702 

O10ii1 
062701 
005302 
001373 

013723 
005023 
013700 
006300 
063700 
162700 
010023 
005023 

005023 
005023 
013700 
005001 
006300 
006500 
006300 

064412 
064414 

000002 

064412 

064414 

064412 
000002 

002120 

TIMSIZ - OM REQUEST 0 

;SET UP MEMORY FOR ADDRESS TESTING FROM UDA, 
sPLACE ADDRESS OF EACH LOCATION INTO EACH LOCATION IN FREE 
sMEMORY. RETURN FIRST |OCATION OF FREE MEMORY IN CM0.02 (LOW BITS) 
sANO CM0.03 CHIGH BITS). RETURN LAST LOCATION OF FREE MEMORY IN 
3CM0.04 AND CMD.05. ALSO RETURN FIRST EXISTANT LOCATION IN CMD.06 
sAND CMD.O7; LAST EXTSTANT LOCATION IN CMD.08 AND CMD.09. 

INPUTS: 
RS - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE PACKET DATA ADDRESS (POINTING TO MSG.02) 

ouTP we - COMMAND PACKET DSYA ADDRESS (POINTING TO CMD.02) 
UTPUTS; 

COMMAND PACKET CONTAINING: 
(R3) LOW ADDRESS BITS OF FIRST WRITABLE ADDRESS 

3) HIGH ADORESS BITS OF FIRST WRITABLE ADDRESS 
3) LOW ACORESS BITS OF LAST WRITABLE ADDRESS 
3) HIGH ADDRESS BITS OF LAST WRITABLE ADDRESS 
3) LOW ADORESS BITS OF FIRST READABLE ADDRESS 
3) HIGH ADDRESS BITS OF FIRST READABLE ADORESS 

12,C€R3) tOW ADDRESS BITS OF LAST READABLE ADORESS 
14,CR3) HIGH ADDRESS BITS OF LAST READABLE ADDRESS 

Zz SET 

TAMSI2: 
MOV FFREE,R1 iGET FIRST ADDRESS OF FREE MEMORY 
MOV FSIZE,Re :GET SIZE 

iFILL MEMORY WITH ADDRESS PATTERN 

MEMFIL: MOV Ri,Cr1) iWRITE DATA INTO LOCATION 
AOD 02,R1 INCREASE ADDRESS TO NEXT LOCATION 
DEC Re iCOUNT THE WORDS 
BNE MEMF TL. iFILL ALL WORDS 

;SENO LOCATION UF FREE MEMORY TO UDA 

MOV FFREE,CR3)+ ;LOAD FIRST AQDRESS OF FREE MEMORY 
CLR CR3)> s+ HIGH ORDER BITS ARE ZERO 
MOV FSTZE,RO :GET SIZE OF FPXE MEMORY 
ASL RO sCONVERT TO BYES 
Add FFREE ,RO :COMPUTE LAST LOCATION 
SUB 02,RO0 
MOV RO,CR3): :LOAD LAST LOCATION 
CLR CR3)+ i;CLEAR HIGH ORDER BITS 

i;SEND LOCATION OF READABLE MEMORY 

CLR eee +SEND ZERO AS START OF READABLE MEMORY 
CLR CR3)+ 
MOV L.$HIMEN,RO 1GET HIGH MEMORY ADDRESS 
cLR RL CLEAR HIGH BITS 
ASL RO rSHIFT LEFT & PLACES 
ASL R9O 

ASL RO 

KRld 07 
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59 
60 
él 
62 
63 
64 
65 
66 
68 
69 

077510 
077512 
O77514 
077516 
077520 
07752? 
077526 
077530 
077532 
077534 

006101 
052700 
010023 
010123 
000264 
000207 

000076 

ASL 
ASL 
ROL. 
ASL 
ROL 
BIS 
MOV 
MOV 
SEZ 
RETURN 

RO 
RO 
R1 
RO 
R1 
076 ,RO 
RO,CR3)+ 
R1,CR3)+ 

Ni3 
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;SET LOW ORDER BITS 
;PUT INTO BUFFER 
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077536 
077536 
077542 
077846 
077552 
077556 
077562 

077566 
077572 
077600 
077604 
O??b1e 
077616 
077620 
OF TAee 

077630 
017636 

05037 
01243” 
0124387 
012437 
012437 
012437 

005075 
01357387 
005037 
0135737 
004737 
103002 
005237 
005237 
013757 
Ol3737 

064412 
064670 
068414 
105570 

064656 
064656 
06467 

064412 

064666 

0646 /e 

Onaaya 
O6467e 

iT2DLL - DM REQUEST 1 
' 
PROVIDE DIAGNOSTIC TO DOWNLINE LOAD INTO DISK DRIVE, 

1THE UDA MAY BE VSEO TO GET THE DIAGNOSTIC IF THE SYSTEM LOAD DEVICE 
11S ON THE UDA. THIS ACTION WILL CAUSE A REINITIALIZATION OF THE UDA 
vAND THE RING STRUCTURE MOVED. SINCE THIS PROGRAM HAS NO WAY TO 
VOETERMINE IF THE UDA IS USED, TT WILL ALWAYS ASSUME IT [5 USED AND 
WILL INITIALIZE AND RELOAD THE OM PROGRAM AFTER READING THE 
1OIAGNOSTIC, THE OUTPUTS OF THIS ROUTINE ARE STORED AND SENT TO THE 
10M PROGRAM IN THE UTOTST REQUEST. 
t] 

VINPUTS: 
RS - CONTROLLER TABLE ADORESS 
R& - MESSAGE DATA ADORESS 

CR4) DRIVE NUMBER 
2.(R4) A VALUE THE DM PROGRAM WISHES RETURNED 
4.(0R4) REGION TO WHICH PROGRAM IS TO BE LOADED IN DISK 
6.(R4) 2 WORD PROGRAM NAME IN RADSO 

RS - COMMANU DATA ADDRESS 
OUTPUTS: 

COMMAND PACKET COULD CONTAIN THE FOLLOWING: 
CR3) ONE IF PROGRAM PROVIDED, TWO IF PROGRAM NOT AVAILABLE 

e
e
 

2.(R3) DRIVE NUMBER 
4.(R3) COPY OF THE VALUE FROM OM PROGRAM 
6.C(R3) REGION TO WHICH PRUGRAM IS TO BE LOADED 
68.C(R3) ADORESS OF FIRST BYTE YO BE DOWNLINE LOADED 

10,(R3) HIGH CROER BITS OF ADORESS 
7 hzeih® BYTE COUNT OF PROGRAM 10 BE DOWNLINE LOADED 

i 
THIS PROGRAM WILL NOT SEND A COMMAND PACKET IN RESPONSE TO THIS REQUEST, 
i THE UDA WILL BE REINIVIALTZED AND THE OM PROGRAM RELOADED, THEN THIS DATA 
sWILL BE APPENDED TO THE NEXT UTOTST REQUEST, 

1COPY REQUEST DATA TO STORAGE 

T2OLL: 
CLR OLL WCLEAR CONTROL WORD 
MOV CR4)+,DLLOR FORTVE NUMBER 
Mov CR4&)+ OLLV VVALUE FROM DM 
MOv (A&)- OLLAR »REGION 
MOV CR4&)+ ,.OLLNAM sPROGRAM NAME 
MOV (R46 ,OLENAM OY t (TWO WORDS) 

rRESET UDA AND READ 0M PROGRAM 

CLR BORS) VRESET THE UDA 
MOV FREE ,OLLAGR IGET ADORESS WHERE PROGRAM 

CLR Di L ADR» 2 + TO BE STORED 
MOV FSTZE DLUSIZ HSAVE CURRENT SIZE OF MEMORY 
CALL ROO VREAD OLL PROGRAM FROM DATA § lit 
BCC 18 yPROGRAM NOT FOUND IF CARRY SET 
INC OL rRETURN 1 IF PROGRAM F OUND 

lt; Inc Oil pRETURN © TF PROGRAM NOT FOUND 
MOV DLL olZ bolle HCOMPUTE SIZt OF DLL PROGRAM 
MOV FFREE OLL ST? t AND RESTORE ORIGINAL FFREE 
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O77b44 
077682 
077660 
C77662 
077666 
O? 7672 
077674 
077700 

163737 
013737 
005726 
012701 
004737 
001402 
000137 
000207 

064666 06467. 
064666 064412 

000001 
076532 

076626 
et: 

SUB 
MOV 
1ST 
MOV 
CALL. 
BEQ 
JMP 
RETURN 

OLLADR ,OLL SIZ 
DOLL ADR, FFREE 
CSP): 
O1,R1 
RUNOM 
ot 
RESPDM 

+ AND ©STZE VALUES 

+POP RETURN ADDRESS OFF STACIE 
yRUN THE DM PROGRAM AGAIN 

SFQ@ O171
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SUBROUTINES SECTION GLOBAL 
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P
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ww
 

a 
a
a
 

a
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46 
47 
48 

077702 
077702 
GTIT1O 
O77712 
077716 
O77716 
077720 
077722 
077722 
077726 
077730 
077732 
077736 
077740 
077742 
077744 
077750 
077752 

077754 
O77754 

0/7756 
077760 
077764 
077770 
077772 
077774 
100000 
106.904 

032737 
001002 
000137 

104450 
103406 

008137 
65757 
000000 
000137 
012401 
012402 
00102? 
004737 
001401 
000207 

011446 
011546 
016446 
004137 
066056 
000006 
005037 
005037 
005037 

000200 

100334 

075664 

100334 

102274 

000002 
075664 

064642 
064644 
064646 

064400 

+ TeCMD - DY REQUEST 2 
+ 

+GET MANUAL INTERVENTION COMMAND 
, 
s INPUTS: 

p
e
e
 

we
 

ee
 

we
 

we
 

we
 

oe
 

we
 

Oe
 

oe
 

te
 

ee
 

we
 

we
 

we
 

te
 

me
 

oe
 

we
 

os
 

or
 

we
 

2cMo: 

T2CMOM: 

T2CMO9; 

ls: 

RS - CONTROLLER TABLE ADORESS 
R4 - MESSAGE DATA ADORESS 

CR4) DRIVE NUMBER 
2.(R4> OPERATION CUE 

0 ON FIRST REQUEST FOR ORIVE,. ECHO OF PREVIOUS RESPONSE 
IF OPERATION CODE = 2 

4.(R4) DATA BYTE REAO (TO BE PRIWTED) 
R3 - COMMAND DATA ADDRESS 

QUTPUTS; 
COMMAND DATA FILLED WITH THE FOLLOWING: 

(R3) OPFRATION CODE 
Q - EXIT 
1 - WRITE 
e - READ 
3_- DIAGNOSE 

IF OPERATION CODE = 1, 
2.(R3) REGION NUMBER 
4.(R3) OFFSET INTO REGION 

IF OPERATION CODE = 1 
6.(R3) DATA BYTE 

Z SET IF DATA RETURNED 

@ OR 3 

Z CLEAR IF ORIVE NUMBER NOT ON THIS CONTROLLER 

BIT OSM, MAN, SFPTBL +S0,8IT 
BNE T2CMOM 
JMP T2CMOX 

TRAP C#MANI 
6cs TEChoOo 

JSR RL, LPNTF 
. WORD T2WARN 
WORD ARG .CT 
JMP T2CMOX 
MOV CR4)+,R1 
MOV (R4>+,Re 
BNE T2CMOL 
CALL GTORVT 
BEQ is 
RE TURI4 

MOV CR4), (SP) 
MOV (RS), (SP) 
MOV D.UNTT(R4), -CSP) 
JSR RL, LPNTF 
WORE T2CMS1 
. WORD ARG .CT 
CLR T2WRR 
CLR T2WRO 
CLR T20R 

1LOOK AT MANUAL INTERVENTION MODE 
vEXIT YF NOT WANTED 

CALL LPNTF PRINT ROUTINE 
1ADORESS OF ASCIZ STRING 
JARGUMENT COUNT « 2 

sGET OR(VE NUMBER 
1GET OPERATION CODE 
1BRANCH IF NOT ZERO 
iGET ORIVE TABLE ADDRESS 
CHECK fF DRIVE FOUND 
RETURN WITH 2 CLEAR IF NOY 

1PUSH CR4&4) ON STACK 
iPUSH (R5) ON STACK 

rPUSH D,UNTTCR&) ON STACK 
ICAL LPNTF PRINT ROUTINE 
sADORESS OF ASCTIZ STRING 
JARGUMENT CUUNT «¢ 2 

CLEAR ALL STORAGE WORDS 

SFQ 0172 

ALL OTHER TIMES,



COB AL SB ROU TERS REX TERNS MACRO VO5.00 Wednesday 04-Jan-84 16:12 Page 150-1 
49 
50 
31 
Se 

53 
54 
55 
56 
57 

58 
59 
60 

61 
62 
63 
64 

100010 
100014 
100616 
100022 
100026 
100032 
100036 
100042 
100046 
100052 
100056 
100060 
100064 
100070 

100074 
100074 
100076 
100100 
100102 
100104 
100106 
100110 
100112 
100114 
100114 
100120 
100122 
100126 
100130 
100134 
100136 
100142 
100146 
100150 
100154 
100162 
100166 
100170 

100172 
100176 
100202 
100204 
100210 
100212 
100216 
100222 
100224 
100230 
100232 
100236 

022702 
001027 
112700 
004737 
013701 
004737 
013701 
008737 
112700 
G04737 
012401 
004737 
112700 
004737 

104443 
000406 
064476 
000142 
064760 
L777 
000001 
000024 

012701 
112100 
022700 
001415 
022700 
001016 
O1e 713 
004737 
001402 
010437 
013763 
004737 
001064 
000461 

012713 
022700 
001415 
022700 
401053 
012713 
004737 
001446 
162700 
003043 
010463 
Q1L3763 

000002 

000040 
075506 
064642 
103010 
064644 
103010 
000057 
075506 

103040 
000015 
075506 

064476 

009105 

000104 

000003 
103122 

064646 
064646 
103122 

000002 
000122 

000127 

000001 
103122 

900002 

000006 
0646A2 

T2cMDe: 

T2cmoa: 

1900008; 

ooodce 18: 
Tecmo: 

T2CM23: 

000002 TeCMDR: 

CMP 
BNE 
MOVB 
JSR 
MOV 
CALL 
MOV 
CALL. 
MOVB 
JSR 
MOV 
CALL 
MOVB 
JSR 

E14 

@2,Re 
T2CHOQ 
@' ,RO 
PC,PRINTC 
T2WRR,R1 
T2PNTW 
T2WRO,R1 
T2PNTW 
o:7,RO 
PC,PRINTC 
(R4)+,R1 
T2PNTB 
CR ,RO 
PC, PRINTC 

+SEE IF LAST OPERATION WAS READ 
iBRANCH IF NOT TO QUESTION 
sSTORE @' IN RO AND 
PRINT THE CHARACTER, 
iPRINT REGION 

yPRINT OFFSET 

+STORE @'/7 IN RO AND 
iPRINT THE CHARACTER. 
sPRINT THE DATA 

sSTORE @CR IN RO AND 
iPRINT THE CHARACTER, 

sNOW ASK FOR COMMAND INPUT 

CSGMAN 
10000 $ 
TEMP 
TSCODE 
T40PT7 
“1 
T$LOLIn 
TSHILIM 

@TEMP,R1 
(R1)+,RO 
t'E,RO 
TeCMOV 
@'0,RO 
T2CMO3 
O3,(R3) 
T2GNUt 
1s 
R4,T2DR 
T20R,2(R3) 
T2GNUM 
T2CMDE 
T2CMox 

;GET POINTER TO STRING 
iGET COMMAND CHARACTER 

sSTORE DIAGNOSE OPERATION CODE 
iGET REGION FROM COMMAND 

sMAKE SURE AT END CF LINE 

sCOMMAND MUST BE EITHER READ OR WRITE 

MOV @2,(R3% 
CMP @'R,RO 
BEQ T2CHOR 
cHe ow, RO 
BNE T2ECMOCE 
MOV @1L, CRA) 
CALL T2GNUM 
BEQ T2CMOE 
5U8 @2,R0 
BGT TecMOE 
MOV R4,6(R3) 
MOV TeWRR , 2(R3) 

rCHECK IF REXD 

sCHECK IF WRITE 
1 IF NOT - ERROR 

iGET DATA BYTE 
sERROR IF NO DATA 

sOR GREATER THON TWO DIGITS 
+STORE DATA BYTES IN BUFFER 
yPUT REGION AND OFFSET 

SFQ 0173
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94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 

lle 

100244 
100252 
100254 
100256 
100262 
100266 
100270 
100274 
100300 
100294 
100306 
100312 
100316 
100320 
100326 
100334 
100336 
100340 
100340 
100344 
100346 
100350 

013763 
021502 
001002 
005263 
004737 
001411 
010463 
005063 
004737 
001402 
010463 
004737 
001010 
016337 
016337 
000264 
000207 

004137 
066445 
000000 
000651 

064644 000004 

000004 
103122 

000002 
000004 
103122 

000004 
103122 

000002 
000004 

064642 
064644 

075664 

T2CMDON;: 

TeCMOW: 

T2CMOX ; 

T2CMDE ; 

MOV 
CMP 
BNE 
INC 
CALL 
BEQ 
MOV 
CLR 
CALL 
BEQ 
MOV 
CALL 
BNE 
MOV 
MOV 
SEZ 
RETURN 

JSR 
. WORD 
.WORD 
8R 

TAWRD,4(R3) 
CR3),Re 
TecMON 
4(R3) 
T2GNUM 
T2CMOW 
R4,2(R3) 
4(R3) 
T2GNUM 
T2CMDW 
R4,4(R3) 
T2GNUM 
T2CMDE 
2(R3), T2WRR 
4(R3), T2WRO 

RI, LPNTF 
T2CMS5 
ARG.CT 
T2ZCM0Q 

+ _INTO BUFFER 
IF SO, 

+ INCREMENT OFFSEY 

1SAVE REGION 
sSAVE OFFSET 

sCALL LPNTF PRINT ROUTINE 
sADORESS OF ASCIZ STRING 
sARGUMENT COUNT # 2 
340 ASK AGAIN 

SFQ 0174
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C
E
 

D
U
R
 

P
o
r
 

10 

100352 
100356 
100362 
100364 
100366 
100370 
100372 

012701 000021 
012702 064554 
012223 
005301 
001375 
000264 
000¢07 

G14 

sT4MPRM - OM REQUEST 3 
i 
sREQUEST FOR TEST 4 CONTENTS OF DATA PATTERN 16, 
; 
; INPUTS: 

RS - CONTROLLER TABL.E AODRESS 
R4 - MESSAGE DATA ADDRESS 

R3 - COMMAND DATA ADDRESS 
OUTPUTS: 

COMMAND 
CR3) 

2.CR3) 
) 

32.(R3) 
Z SET 

MOV 
MOV 
MOV 
DEC 
BNE 
SEZ 
RETURN 

CNO DATA) 

DATA FILLED WITH THE FOLLOWING: 
NUMBER OF WORDS IN DATA PATTERN 16 
DATA IN PATTERN 16 

" 

@17,,A1 
@PATIEC Ro 
CR2)¢,CRS)¢ 
R1 
13 

i3GET COUNT 
3s AND ADDRESS OF PATTERN 16 PARAMETERS 
;COPY THE DATA TO BUFFER 

sRETURN WITH Z SET 

SEQ 0175
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ROUTINES SECTION 

s;T4UPRM - OM REQUEST 4 

I-11 4 
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‘ 
+yREQUEST FOR TEST 4 UNTT PARAMETERS 
H 
sINPUTS; 

} 
5.CR4) 

14.(R4) 

OUTPUTS: 

SIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
61) 
BIT 

8It 
BIT 
BIT 
BrIT 

> 

26,(R3) 

i
 

a
 

o
O
,
 

e
e
 

a 
oe

 
e
e
 

oe
 

a 
k
o
 

en
 

P
e
 

a 
ee

 
a
 

i 
a
e
 

ir
 
i
n
 
T
e
d
 

14 

o
o
r
o
p
 

t
e
 

tf 
e
r
 
p
e
 

RS - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 

CR4) DRIVE NUMBER 
2.(R4) ORIVE SERIAL NUMBER 

8. (Ra) HDA SERIAL NUMBER 

k3 - COMMAND DATA ADDRESS 

COMMANY DATA FILLED WITH THE “OLLOWING: 
(R3) PARAMETER BITS (1 FOR TRUE) 

INITIAL WRITE 
OIAGNOSTIC CYLINDERS 
ECC CORRECTION 
READ ONLY 
WRITE ONLY 
RETRIES 
TRACK/GROUP AND CYLINOERS SPECIFIED 
CNOT USED) 
SEQUENTIAL SEEKS 
BEGIN/END SETS SPECIFIED 
TRACK SPECIFTEQ (0 - GROUPS SPECIFIED) 

HAS MEANTNG ONLY WHEN BIT 5 IS ZERO 
3 
2 
1 

WRITE CHECKS ENABLED 
WRITE CHECKS ALWAYS 
DATA COMPARES ENABLED 

O - DATA COMPARE ALWAYS 
2.(R3) DATA PATTERN NUMBER 

IF PARAMETER BIT 5S SET 
4.(R3) COUNT OF BEGIN/END SETS 
6.(R3) BEGIN BLOCK (2 WORDS) THEN END BLOCK (2 WORDS) 

> 119 4 SETS 

) 1F COUNT OF BEGIN/’ENO BLOCKS = 0 
36.(R3) START CYLINDER (2 WORDS) THEN END CYLINOER (2 WORDS) 

ENO CYLINOER A NEGATIVE VALUE IF TO TEST ENTIRE AREA 
IF PARAMETER BIT 5 CLEAR 
4.(R3) STARTING CYLINOER 
6.CR3) C2 WORDS) 
8.CR3) EWING CYLINDER (2 WORDS) 

10,(R3E5 NEGATIVE FOR ALL CYLINDERS 
12.(CA3) NUMBER OF TRACKS OR GROUPS SPECIFIED 
14,(R3) i TO 7 TRACK OR GROUP NUMBERS 

} CETERMINEO BY PARAMETER BIT 4 

Z SET IF CATA RETURNED 
Z CLEAR IF YNIT NUMBER NOT ON THIS CONTROLLER 



D
A
R
N
 

W
h
e
 

100374 
100376 
100400 
100404 
109406 
100412 
100416 
100422 
100426 
100432 
100440 
100442 
100450 
1004S2 
100456 
100460 
100464 
100470 

100472 
100476 
100500 
100504 
100506 
100510 
100512 

100514 
100522 

100524 
100530 
100532 
100536 
100540 
100544 
100546 
100550 
100552 
100556 
100560 
100564 
100566 
100570 
100572 

100574 
100602 
100604 
100610 

0 UDA & DISK ORV DIA 
SUBROUTINES SECTION 

012401 
010402 
004737 
001122 
012264 
012264 
012264 
016401 
042701 
032737 
001406 
032737 
121402 
052701 
010123 
016423 
032701 
001411 

012701 
010402 
062702 
012223 
005301 
001375 
000457 

032764 
001441 

005764 
001421 
012701 
010402 
062702 
012223 
005301 
001375 
012701 
9109402 
062702 
012223 
005301 
001375 
000427 

052763 
005023 
012701 
010402 

1022784 

000200 
000202 
090204 
000004 
140200 
000020 

040000 

040000 

000006 
000040 

000021 

000112 

000400 

000112 

000004 

000154 

000010 

000112 

000040 

900004 

TAUPRM: 

064440 

064400 

1$: 

2s; 

000004 3%: 

43: 

S$: 

177774) G8; 

MOV 
MOV 
CALL 
BNE 
MOV 
MOV 
MOV 
MOV 
BIC 
BIT 
BEQ 
BIT 
BEQ 
BIS 
MOV 
MOV 
BIT 
BEQ 

sRETURN 

MOV 
MOV 
Add 
MOV 
DEL 
BNE 
BR 

BIT 
BEQ 

sRETURN 

TST 
BEQ 
MOV 
MOV 
AOD 
MOV 
DEC 
BNE 
MOV 
MOV 
ADD 
MOV 
DEC 
BNE 
GR 

RE TORN 

BIS 
CLR 
MOV 
MOV 
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(R4)+,R1 
R4,R2 
GIORVT 
T4UPRX 
CR2)+,0.SERNCR4 ) 
CRE)+,0.SERN+2(R4 ) 
CRe)+,D.SERN+4(R4) 
D.PRM(R4),R1 
@0.ZERO,R1 
OISTRIH, IFLAGS 
1% 
23M. TM, SFPTBL+SO.BIT 

SFQ 0177 

i1GET DRIVE NUMBER 
1SAVE DATA ADDRESS 
sGET DRIVE TABLE ADDRESS 
iCHECK IF ORIVE FOUND 
sCOPY DRIVE SERIAL NUMBER TO DRIVE TABLE 

1GET PARAMETER SITS 
CLEAR SOME BIT: 
F857 TIME TEST 4 BEING RUN, 
+BRANCH IF NOT, ELSE 
1GET INITIAL WRITE BIT. 

sMOVE INTO P&RAMETER BITS 
sPUT INTO BUFFER 
sPUT PATTERN NUMBER IN BUFFER 
sCHECK BEGIN/END PARAMETER BIT 
s;BRANCH IF NOT SET 

;CQUNT OF SETS TIMES WORDS PER SET PLUS COUNT WORD 
iGET INDEX INTO DRIVE TABLE 

rTRANSFER THE BEGIN/END SETS 

iLOOK AT O,Crt BIT 
sBRANCH IF NOT SET 

iCHECK IF ANY TRACKS/GROUPS 
sBRANCH IF NONE 
+COUNT UF CYLINDER WORDS 

iCYLINDERS 

s TRACKS/GROUPS 

pSET O.HE FOR DM PROGRAM 
rSEND ZERO BEGINZEND COUNT 

o0.IW,R1 
R1,(R3)+ 
D,PATCR4),CR3)> 
o0.BE RL 
3% 

BEGIN/END SETS 

0444+1,R1 
R4,R2 
#0 BEC,Re 
CRe)+,CR3)+ 
Ri 
2s 
TAUPRX 

00 ..CYL,D.PRMCR4) 
8s 

TRACKS/GROUPS AND CYLINDERS 

D.BEC(R4) 
63 
94,R1 
R4 RO 
@0.BCYL ,Re 
CR2)+,CR3)+ 
R1 
4$ 
68, ,R1 
R4 Re 
oD .BEC Re 
CR2)¢,CR3)+ 
Rt 
S$ 
T4UPRX 

CYLINDERS ONLY 

oD ..GE, -ACR3) 
CR3)> 
o4,R1 
R4 Re 
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63 
64 
65 
66 
67 
68 
69 
70 
71 

100612 
100616 
100620 
100622 
100624 

100626 
100634 
100636 
100640 
100642 
100644 
100650 
100652 

062702 
012223 
005301 
001375 
000412 

052763 
005023 
005023 
005023 
005023 
012723 
000264 
000207 

000154 

000040 

177777 

ADD 
78; MOV 

DEC 
BNE 
BR 

+RETURN 

177774) BS: BIS 
CLR 
CLR 
CLR 
CLR 
MOV 
SEZ 

T4UPRX: RETURN 

J14 
day 04-Jan-84 16:12 Page 133-1 

o0.BCyL,Re2 
(R2)+,(R3¢+ 
Ri 
78 
T4UPRX 

ENTIRE AREA 

@0.BE, -4C€R3) 
CR3)+ 
CR3)+ 
CR3)+ 
CR3)+ 
&-1,°(R3)+ 

lA | ft 

sCYL.INDERS 

1SET D.BE FOR DM PROGRAM 
sBEGIN/END COUNT OF ZERO 
sSTART CYLINDER OF ZERO 

sEND CYLINDER NEGATIVE 

SFQ 0178 
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100654 
100656 
100662 
100664 
100670 
100674 
100676 
100700 
100702 

R
O
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011401 
004737 
001007 
062704 
012701 
012422 
005301 
001375 
000207 

102274 

000010 
000035 

;T4BB1 - DM REQUEST 5 
i 
sREQUEST FOR FIRST 14 BAD BLOCKS 

INPUTS; 
RS - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 

CR4) ORIVE MUMBER 
R3 - COMMAND DATA ADDRESS 

QUTPUTS: 
COMMAND DATA FILLEO WITH BAD BLOCKS 

CR3) COUNT OF BAD BLOCKS 
2.C(R3) BAD BLOCK 1 (LOW) 
4. CRE) (HIGH) 

56.(R3) BAD BLOCK 14 (LOW) 
58.(R3) CHIGH) 
Z SET IF DATA RETURNED 
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER 

T4BB1: MOV CR4),R1 iGET ORIVE NUMBER 
CALL GTORVT +GET DRIVE TABLE ADORESS 
BNE T4BB1E CHECK IF GRIVE FOUND 
ADD o0.BB,R4 tINCREASE ADORESS TO DATA TO COPY 
MOV @<16<14,42>>,R1 sGET COUNT OF WORDS 

1$: MOV CR4)+,(R3)> COPY THE WORDS 
DEC Ri 
BNE 1$ 

T4BB1E: RETURN 

SEQ 0179 
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O
O
N
O
U
 
P
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100704 
100706 
100712 
100714 
100720 
100724 
100726 
100730 
100732 

011401 
004737 
001007 
062704 
012701 
012423 
005301 
001375 
000207 

102274 

900102 
000004 

;T4B8B2 - DM REQUEST 6 
‘ 
sREQUEST LAST TWO BAD BLOCKS 

INPUTS: 
RS - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 

(R4) ORZIVE NUMBER 
R3 - COMMAND DATA ADDRESS 

OULPUTS: 
COMMAND DATA FILLED WITH BAD BLOCKS 15 AND 16 
Z SET IF DATA RETURNED 
Z CLEAR IF UNIT NUMBER NOT ON THIS CONTROLLER 

T4BBe: MOV CR4),R1 s3GET DRIVE NUMBER 
CALL GTDORVT iGET ORIVE TABLE ADDRESS 
BNE T4BB2E :CHECK IF DRIVE FOUND 
ADD o0.BH15,R4 INCREASE ADDRESS TO DATA TO COPY 
MOV 04,R1 iGET COUNT OF WORDS 

1s; MOV (R4)+,CRS)+ ;COPY THE WORDS 
DEC R1 
BNE 1s 

T4BB2E: RETURN 

SEQ 0180
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1 
3 :T4SOFT - OM REQUEST 7 
3 ; a ;ADD TO SOFT ERROR AND ECC COUNTS 
5 ; 
6 ; INPUTS: 
? : R5 - COr.TROLLER TABLE ADDRESS 8 : R4 - MESSAGE DATA ADDRESS 9 : CR4) DRIVE NUMBER 

10 ; 2.(R4) VALUE TO ADD TO SOFT ERROR COUNT li : 4.€R4) VALUE TO ADD TO ECC COUNT 15 : R3'- COMMAND DATA ADDRESS 
16 
17 100734 012401 T4SOFT: MOV (R4)+ RL ;GET ORIVE NUMBER 1@ 109736 010402 MOV R4,R2 SAVE DATA ADDRESS 19 100740 004737 102274 CALL -GTDRVT GET DRIVE TABLE ADDRESS >o 100744 001005 BNE 1$ ;CHECK IF DRIVE FOUND 21 100746 062264 000172 ADD (R2)+,D. SERR(R4) ;ADD TO SOFT ERROR COUNT 22 100752 062264 000176 ADD CR2)*.C ECCCCRA) ADO TO ECC COUNT 26 100756 000264 SEZ EXIT 
27 100760 000207 1S: RETURN 

WI Zi



10 

100762 
100764 
100770 
10077e 
100776 
101000 

011401 
004737 
001003 
OG5264 
000264 
000207 

N14 
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102274 

000174 

T4SEEK: 
H DM REQUEST 8. 

;RECORD 1000 SEEKS COMPLETED ON ORIVE 

INPUTS: 
RS - CONTROLLER TABLE ADDRESS 
R4 - MESSAGE DATA ADDRESS 

CR4) DRIVE NUMBER 
R3 - COMMAND DATA ADDRESS 

MOV (R4),R1 
CALL GTORVT 
BNE SEKERE 
INC 0. SEEKCR4) 
SEZ 

SEKERE: RETURN 

GET DRI\c NUMBER 
GET ORIVE TABLE ADORESS 
CHECK IF DRIVE FOUND 
COUNT THE BI1S TRANSFERRED 
NORMAL RETURN 

SFU 0182 
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me
 
A
N
 

O
o
a
-
s
?
 

101002 
101004 
101006 
101012 
101014 
101020 
101022 
101026 

101050 
101030 
101036 
101044 
101050 
101052 
101060 
101062 
101064 
101079 
101072 
101076 
101104 
101106 
101110 
101114 
101120 
101122 
10tied 
101130 
101154 
101136 
101140 
101142 

010402 
011401 
004737 
001053 
005764 
100093 
032715 
000444 

066264 
066764 
0057537 
001435 
026437 
103427 
104421 
032700 
001023 
0352713 
042765 
011446 
011546 
016446 
004137 
065715 
000006 
004757 
004157 
065170 
CC9000 
000264 
000207 

102274 

000002 

100000 

106 36¢ 
O757¢4 

000166 
000164 

064376 

00001a 

1; TAMXFR 
ry 

sRECORD 1M BITS TRANSFERRED ON UNITY, COMPARE TO TRANSFER LIMIT AND 

- OM REQUEST 9, 

REPORT LIMIT REACHED, 
’ 

LINPUTS;: 
RS - CONTROLLER TABLE ADDRESS 
R& - MESSAGE DATA ADDRESS 

(R4) ORIVE NUMBER 

SFQ 0185 

2.(R4) VALUE [TO ADD TO READ COUNT 

R3 - COMMAND DATA ADDRESS 
OUTPUTS: 

(R3) BIT 15 SET IF TRANSFER LIMIT REACHED 
MESSAGE PRINTEO IF TRANSFER LIMIT REACHED 
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER 

’ 
’ 
’ 
’ 
’ 4,(R4) VALUE TO ADO TO WRITE COUNT 
’ 
1 
’ 
’ 
1 

i TELL OM PROGRAM TO STOP TESTING THIS UNIT 
t+ AND EXIT WITHOUT ADDING 7O ADDING TO COUNTS 

1PUSM O.UNITCR&a) ON STACK 

T4aMXFR: MOV Ra Ro 1GET MESSAGE DATA ADORESS 
Ov (RO),AL 3GET ORIVE NUMBER 
CALL GTORVT 1GET ORIVE TABLE ADDRESS 
BNE MXFERE iCHECK IF DRIVE FOUND 
TST D.UNITCR4) :SEE IF UNTT HAS BEEN DROPPED 
BPL 1s sCONTTNUE IF STILL TO 8€ TESTED 
BIS @BITI5,(R3) 
BR MXFERX 

Ms: 
ADD 2(R2),0, XFRR(R4) 1AD0 MEGABITS READ 
AOD 4(R2) 0. KF RWCRA) 1A0D MEGABITS WRITTEN 
TsT SFPTBL SC. XL sSEE TF LIMIT SPECIFIED 
BEQ MXF ERX :QRANCH LF NOT 
cmp DXFRACR&), SFPTBL+SO,.¥L sCHECK IF LIMIT REACHED 
BLO MXFERX yBRANCH [F LIMIT NOT REACHED 
TRAP CORFLA 
BIT @#,0U,RO aSEE TF DROPPING UNTTS IS INHIBITED 
BNE MYT ERX 
B1S @BITIS,(CRS) SET DROP UNIT BIT 
BIC @CT.MSG.C.FLGCRS) ICLEAR MESSAGE RECEIVED fi AG 
MOV CR4), CSP) 1PUSM (R@) ON STACK 
MOV CRS), (SP) aPUSH (R5) ON STACK 
MOV DO. UNITCR4), -($P) 
JSR Ri, LPNTX CALL LPNTX PRINT ROUTING 
WOO ME SSG VAOORESS OF ASCIZ STRING 
WORD ARG.CT VARGUMENT COUNT « 2 
CALL RNII.#€ WPRINT RUNTIME 
JSR RLU PNIX CALL LPNTX PRINT ROUTINE 
.WORD MKF ERP YAODRESS OF ASCEZ STRING 
WORD ARG,.CT TARGUMENT COUNT @ @ 

MXFERK; SE? 
MXFERE: RETURN 

NORMAL RETURN
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SUBROUTINES SECTION GLOBAL 

101144 
101146 
101152 
101156 
101160 
101262 
101166 
101170 
1601172 
101176 
101202 
101204 
101206 
101210 
10le12 
101214 
101220 
101224 
101226 
101232 
101236 
101240 
101242 
101244 
101246 

010504 
062704 
012702 
012400 
001415 
005760 
100410 
011023 
062700 
012701 
005020 
005301 
001375 
005302 
001361 
012723 
013723 
001407 
012701 
012702 
012123 
005302 
001375 
000264 
000207 

0000. 'O 
0000 10 

000002 

900164 
000011 

100000 
064656 

064660 
000020 

;UTOTST - DM REQUEST 10 
i 
1TELL DOM PROGRAM WHICH DRIVES ARE SELECTED FOR TESTING 
AND CLEAR STATISTICS IN DRIVE TABLE 
' 
VINPUTS: 
1 RS - CONTROLLER TABLE ADDRESS 
' R4& - MESSAGE DATA ADDRESS 
’ (NO DATA) 
' R3 - COMMAND DATA ADDRESS 
VQUTPUTS: 
‘ CCMHANO PACKET CONTAINING UP TO 8 DRIVE NUM@ERS, 
i LIST IS ENDED BY A WORD WITH PIT 15 SET. 
’ FOLLOWING LIST IS THE INFORMATION FROM T2DLL REQUEST IF APPLICABLE. 
’ al D.XFRR, D.HERR, D.SERR, D,.SEEK AND D.ECC CLEARED IN DRIVE TABLE 
t 

UTOTST: MOV RS RS 1GET ADORESS OF CONTROLLER TABLE 
ADO ec .DRO,R4 sBUMP 70 DRIVE TABLE POINTERS 
MOV 8. Re GET COUNT OF PORTS 

UTOT1; MOV CR4)+,RO sSEE IF DRIVE TAGLE POINTER EXISTS 
BEQ utote +BRANCH IF NOT 
TST D.UNIT(RO) LOOK IF UNIT AVAILASILE FOR TESTING 
BMI UTOTIA 
MOV CRO), CR3)> sLOAD ORIVE NUMBER FROM TABLE 
ADD oD. XFRW,RO 1CLEAR STATISTICS IN DRIVE TABLE 
MOV 0<D,SIZE-0,.XFRW>72,R1 

1s; CLR CRO)> 
DEC Ri 
ANE 18 

UTOTLA; DEC Re iCUUNT THE DRIVE TABLES 
BNE UTOTL REPEAT FOR EACH TABLE 

uTOT2; MOV @BITIS, CRS)» + TERMINALIE LIST 
MOV DLL, CR3)> 1GET OLL CONTROL WORD 
BEQ UTOT4 1 It NON ZERO 
MOV @OLLDR,R1 t TRANSFER ALL DLL WORDS INTO BUFFER 
MOV @<DLLNAM»4- OLLOR? Re 

UTOT3: MCV CR1)+ CRB}. 
DEC R2 
BNE UTQOT3 

UIOTA: SEZ ; 
RETURN tRETURN WITH 2 SET 

SFQ 0184 
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w
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101250 
101250 
101254 
101256 
101260 
101264 
101266 
1Ole72 
101276 
101300 
101304 
101306 
101314 
101316 
101316 
101524 
101532 
101334 
101342 
101344 
101550 
~V1552 
101354 

005764 
100406 
104421 
032700 
091014 
052713 
016400 
005100 
032700 
001004 
032737 
001063 

042765 
022737 
001004 
032737 
001005 
004737 
103045 
000244 
000207 

000002 

000040 

100000 
000002 

140000 

000400 

000010 
000004 

001000 

103250 

064400 

000014 
064444 

064400 

VERRMES - DM REQUEST 11 
' 
+PRINT AN ERROR MESSAGE 
1 
LINPUTS: 

1SEE IF ALLOWED TO DROP UNITS 

rSEE ITF SOFT ERRORS SUPPRESSED 

1CLEAR MESSAGE RECEIVED FLAG 
sARE WE DOING OISK EXERCISER TEST ? 

SEE IF LOG BEING USED 

H RS - CONTROLLER TABLE ADDRESS 
; R4 - MESSAGE DATA ADDRESS 
' CR4) ERROR PC IN OM PROGRAM 
H 2.CR#) «15: 14> ERROR TYPE 
H <135;:0 » ERROR NUMBER 
’ 4,.(R4) DRIVE NUMBER (-1 IF NOT GIVEN) 
' 6,C(R4&) MESSAGE POINTER 
’ 8.CR4) OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE 
' 10,(R4) ” 
} ) a“ 

H > " 
' 58.(R4) " 
H R35 - LOMMANG DATA ADDRESS 
1OUTPUTS: 
' COMMAND sp ACKET CONTAINING THE FOLLOWING: 
i 
H Z SET TO INOICATE DATA RETURNED 
‘ Z CLEAR IF ORIVE NUMBER NOT ON THIS CONTROLLER 
ERRMES: 

TST 2( Ra) CHECK IF FATAL ERROR 
BMI St sBRANCH IF NOT 
TRAP CSRFLA 

BIT @IDU,RO 
BNE 63 BRANCH IF OT 
BIS @681715,0R3) 1SET DROP ORIVE BIT 

5: MOV 2(R4),RO +SEE IF SOFT ERROR 
COM RO 
BIT #140000 , RO 
BNE 6 +BRANCH IF NOT 
BIT @SM,SSF ,SO,BIT+SFPTBL 
BNE ERRMGX 1DON'T PRINT IF SO 

6$; 
BIC OCT .MSG,C .FLOCRS) 
cee 04, TNUM 
BNE fa) YBRANCH IF NOT 

BIT 6S54.L0G,SFPTBL+SU,BIT i 
BNE ERRMSL 

Tt; CALL. PNTERR vIF NOT, 
BCC ERAMSX 
CZ FELSE RETURN 
RETURN 

PRINT THE ERROR MESSAGE 
sf ORIVt HASN'T BEEN DROPPED, PRINT 

SFQ 0185 

- BIT 15 SET IF FATAL ERROR TO INOICATE DRIVE SHOULD NO LONGER BE TESTED i
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10 

101356 
101362 
101364 
101370 
101372 
101376 
101402 
102406 
101410 
101414 
101420 
101424 
101432 
101440 
101442 
101444 
101450 
101452 
101454 
101456 
101460 
101464 
101466 

005737 
0010146 
015701 
005721 
010137 
010137 
067701 
005741 
010137 
005037 
013701 
062737 
023737 
103007 
0105e1 
012700 
012421 
005 300 
001375 
000402 
010157 
900264 
000207 

064650 

064482 

064650 
064652 
163024 

064654 
064442 
064652 
000106 
064652 

000042 

064652 

064652 
064654 

ERRMSL;: 

ls; 

2s; 

34: 
ERRMSX; 

Tst 
BNE 
MOV 
TsT 
MOV 
MOV 
ADD 
TST 
MOV 
CLR 
MOV 
aod 
CMP 
BHIS 3% 
MOV 
MOV 
MOV 
DEC 
BNE 

MOV 
SEZ 
RETURN 

LBUFS 
1s 
DOMPROG ,R1 
CRI) 
Ri, LBUFS 
R1,LBUFN 
BOMPROG ,R1 
-(R1) 
R1,UBUFE 
FNUM 
LBUFN RI 
eHC .BSZ,LAUFN 
LSUFN,LBUFE 

R5,CR1)> 
*<HC .BS2-2>/72,R0 
CRO)¢,CRP1)> 
RO 
es 
BR ERRMSX 
RL, LQUFN 

1SEE_ IF LOG BUFFER ESTABLISHED 
+ LBUFS CONTAINS ADDRESS IF ESTABLISHED 

1 LBUFS <- (DMPROG)12 

s LBUFE «<- CLBUFS) + CCDMPROG)) - 2 

1GET ADDRESS OF DATA STORAGE AREA 
AOD BYTES OF STORAGE NEEDED 
1SEE IF ENOUGH ROOM 
1 BRANCH IF NOT 
sSTORE CONTROLLER TABLE ADDRESS 
sGET COUNT OF REST OF DATA IN WORDS 
sSTORE QDATA 

RESTORE ULD VALUE OF LBUF'N 

SFQ 0186
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101470 
101970 
101472 
101476 
101500 
101502 
101504 
101510 
101514 
101520 
101522 
101526 
101532 
101534 
101540 
101546 
101550 
101552 
101556 
101560 
101564 
101570 
101572 
101574 
101600 
101602 

101004 

0104846 
004737 
012604 
005713 
1004 36 
014401 
016402 
004737 
001031 
042702 
022702 
001022 
005264 
026437 
103414 
104421 
032700 
001010 
016446 
0041357 
065245 
000002 
052713 
000264 
00020? 

000244 

101250 

000004 
000002 
100274 

O37777 
100000 

000170 
000170 

000040 

000002 
075704 

100000 

064374 

sERRMC - DM REQUEST 12, 
H 
:REPORT AN ERROR MESSAGE IDENTYCAL TO DM REQUEST ERRMES 
TTHEN ADD ONE TO THE ERROR COUNT FOR THE ORIVF AND SEE IF 

1iPUSH R4& ON STACK 
+ CALL REQUEST ERRMES 
3i;POP STACK INTO R4 

IF UNIT ALREADY TO BE DROPPED 
3 IF SO, JUST EXIT NOW 
s GET DRIVE NUMBER 

iGET ERPUR TYPE 
+ GET ORIVE TABLE 
a EXIT IF NO TABLE FOR UNIT 

iCHECK IF HARD ERROR 
+BRANCH IF NOT 
: COUNT THE ERROR 
+ CHECK IF AT LIMIT 
+ IF LIMIT REACHED, BRANCH 

sSEE IF DROPPING UNITS INHIBITED 
tBRANCH IF SO 

:PUSH NUNIT(CF4) ON STACK 
LPNTX PRINT ROUTINE 

pAODRESS OF ASCIZ STRING 
sARUUMENT COUNT « 
sSET STOP TESTING BIT 
1 SET Z FOR NORMAL RETURN 
> RETURN TO CALLING PROGRAM 

sERROR LIMIT REACHED. 
: 
INPUTS: 
' RS - CONTROLLER TABILE ADDRESS 
' R4 - MESSACE DATA ADDRESS 
‘ CR4) ERROR PC IN DM PROGRAM 
’ 2.(R4) « 9:8 > ERROR TYPE 
$ < 7:0 » ERROR NUMBER 
, 4.CR4) ORIVE NUMBER (-1 IF NOT GIVEN) 
i 6.CR4)  «15:12> TYPE 
I «11:0 >» MESSAGE POINTER 
H 8.(R4) OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE 
: 10,(R4) " 
i ) " 
H > " 
3 58, CR&) " 
H R3 - COMMAND DATA ADDRESS 
sOUTPUTS: 
i COMMAND PACKET CONTAINING THE FOLLOWING: 
3 CRS) BIT 15 SET IF ERROR COUNT REACHED 

Hy TO INDICATE DRIVE SHOUD NO LONGER BE TESTED, 
; 2 CLEAR IF ORIVE NUMBER NOT ON THIS CONTROLLER 
i Z SET TO INOICATE DATA RETURNED 

ERRMC: 
MOV R4, -CSP) 
CALI ERRMES 
MOV CSP )+,R4 
TST CR3) : SEE 
BMI 34 
MOV 4(R4),R1 
MOV 2(R4),R2 
CALL GTORVT 
BNE St 
BIC @*C140000 ,R2 
CMP @100000,Ro 
BNE S$ 
INC D.HERR(R4 ) 

CHP D.HERR( RS), SFPTBL +SO.EL 
BLO 33 
TRAP CS$RILA 
BIT eTOU,RO 
BNE 5% 
MOV D.UNTICR4), -(SP) 
JSR R1L,LPNTX WCALL 
WORD ERRL IN 
WORD ARG.CT 
BIS o81T15,(R3) 

33; SEZ 
RE TURN 

34; CL2Z 1 FLAG AS ERROR 

SFQ 0187
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66 101606 000207 RETURN 1 RETURN TO CALLING PROGRAM 

SFQ 0188
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101610 
101616 
101620 
101622 
101626 
101630 
101634 
101636 
101640 
101642 
101646 
101652 
101654 
101656 
101662 
101664 
101666 
101670 
101674 
101700 
101702 
101704 
101706 
101712 
101714 
10177*4 
101716 
101720 

01S 
INE 

Kk DRY 
S SECT 

042765 
012401 
010446 
004737 
001033 
005764 
190430 
011446 
011546 
016446 
004137 
065713 
000006 
004737 
012604 
612402 
006 502 
064702 
067702 
105?12 
001001 
00520.? 
004737 
C 264 
000207 

012604 
000207 

D 
T 
1A 
ON 

000010 000014 

102274 

000002 

000002 
075704 

106362 

064432 
162532 

O7S772 

sMESSAG - OM REQUOST 13, 

;PRINT A MESSAGE WITH HEADER AS FOLLOWS: 

HAS 
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i+ “UNIT XX UDA AT XX¥XXX ORIVE XXX RUNTIME HH:MM:SS ” 
rENTTRE MESSAGE IS PRINTED WITH PRINTX CALLS, 
H 
INPUTS: 

MESSAG; 

R5 - CONTROLLER TABLE ADDRESS 
RA - MESSAGE DATA ADDRESS 

MOV 
RE TORN 

DRIVE NUMBER 
MESSAGE POINTER 
MESSAGE POINTER 
OPTIONAL MESSAGE PARAMETERS 

COMMAND DAT ADDRESS 

OCT.MSG,C,.FLGCRS) 
(R4)+,R) 
R4, -(SP) 
GTORVT 
ls 
D.UNTTCR4 ) 

CRAY RO 

(SP )+,R4 

omar 

‘ -(SP) 

sCLEAR MESSAGE RECEIVED FLAG 
sGET DRIVE NUMBER 
1iPUSH R4 ON STACK 
iGET DRIVE TABLE ADDRESS 
iCHECK IF DRIVE FOUND 
sIF UNIT DROPPED FROM TESTING 

i DON'T PRINT ANYTHING 
sPUSH (R4) ON STACK 
+PUSH (R5) ON STACK 

+PUSH D.UNIT(R4) ON STACK 
CALL LPNTX PRINT ROUTINE 
1ADDRESS OF ASCIZ STRING 
:ARGUMENT COUNT ¢ 2 

iGET RUNTIME PARAMETERS 
+;POP STACK INTO R4 
1GET MESSAGE POINTER 
sOOUBLE TO MAKE BYTE OFFSET 
sADD TO START OF MESSAGE STRINGS 
sADD STZE OF MAIN PROGRAM 
iCHECK FIRST BYTE 
vIF ZERO 
+ INCREMENT TO NEXT BYTE 
sOUTPUT ACCORDING TO STRING 

ysPUP STACK INTO R4 

SFQ 0189
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14 101722 9000244 
15 101724 000207 

;DONE - OM REQUEST 14 

;MARK OM PROGRAM AS NO LONGER RUNNING 

s+ INPUTS: 
i R5 - CONTROLLER TABLE ADDRESS 
: R4 - MESSAGE DATA ADDRESS 
i (NO DATA) 
H R3 - COMMAND DATA ADDRESS 
;QUTPUTS: 
; Z CLEAR TO DROP UNIT FROM TESTING 

DONE: CLZ yDROP UNIT FROM TESTING 
RETURN 

1loeourgr” 

SFQ 0190
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M
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101726 
101726 
101730 
101732 
101734 
101740 
101744 
101750 
101752 

010246 
012402 
006302 
063702 
067702 
094737 
012602 
000207 

064432 
162466 
075772 

.SBTTL = PRE-PROCRAMMED SUBROUTINES 

i;PRE -PROGRAMMED ROUTINE 1 

iCALL ALTERNATE PRINT STRING IN DM PROGRAM IMAGE 

CALRi: 

J1L5 

MOV Re, (SP) 
MOV CR4)+,R2 
ASL Re 
ADD DMPROG , Re 
ADO SOMPROG , Re 
CALL OSTRNG 
MOV (SP)+,R2 
RETURN 

IT & 

53;PUSH R2 ON STACK 
1GET NEW STRING POINTER 
;DOUBLE FOR WORD COUNT 
sADU START OF STRING STORAGE 
yADD SIZE OF MAIN PROGRAM 
sOUTPUT USING THIS STRING 
+3POP STACK INTO RO 

iNOW CONTINUE THE OLD STRING 

SEQ 0191
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A
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101754 
101754 
101/56 
101760 
101762 
101766 
101770 
101774 
102000 
102004 
102010 
102014 
102016 
102020 
102020 
102022 
102024 
102030 
102032 
102026 
102042 
102046 
102046 
102050 

010246 
012402 
016246 
042702 
001414 
012700 
012701 
004737 
112700 
004737 
005302 
001364 

012601 
000301 
042701 
001406 
004737 
112700 
004737 

012602 
000207 

177400 

o0000C0 
000040 
102450 
000015 
075506 

177400 

076066 
000015 
075506 
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;PRE-PROGRAMMED ROUTINE 2 

KIS 

; 
PRINT AN SDI DIACNOSE RESPONSE 

CALRe: 

L$: 

ess: 

33: 

MOV 
MOV 
MOV 
BIC 
BEQ 
MOV 
MOV 
CALL. 
MOVB 
JSR 
DEC 
BNE 

MOV 
SWAB R1 
BIC 
BEQ 
CALL 
MOVB 
JSR 

MOV 
RETURN 

Re, -(SP) 
CR4)+,R2 
Re, -(SP) 
@177400,R2 

PC,PRINTC 
Re 
is 

CSP)+,R1 

0177400,R1 
3$ 
CON.AL 
@CR,RO 
PC,.PRINTC 

(SP)+,Re 

Ta 

s+1PUSH Re ON STACK 
i;GET COUNTS 
+yPUSH R2 ON STACIC 
+GET BINARY COUNT 
sBYPASS SINARY IF COUNT IS ZERO 
sRADIX IS HEX 
132 BIT NUMBERS 
:PRINT THE NUMBER 
+STORE @CR IN RO AND 
sPRINT THE CHARACTER, 

33POP STACK INTO R1 
sGET ASCIT COUNT 

s;BYPASS IS COUNT IS ZERO 
3PRINT THE ASCIT 
+STORE @CR IN RO AND 
IPRINE THE CHARACTER, 

+yPOP STACK INTO R2 

SEQ 0192
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11 102052 
le 102056 
13 102060 
14 102064 

032724 
001323 
062704 
000207 

A€ DISK ORV_OLAG MA 
MMED SUBROUTINES 

000200 

000006 

PRE-PROGRAMMED ROUTINE 3 

DECIDE WHETHER TO PRINT RBN 

Lid 
CRO VO5.00 Wednesday 04-Jan-84 16:12 Page 147 

sFOUR PARAMETERS ARE PROVIDED FOR THIS ROUTINE. THE FIRST PARAMETER 
i;SHOULD BE CHECKED TO SEE IF BIT 7 IS SET: 
+ IF SET - TURN INTO A CALL TO ROUTINE 1 (WHICH WILL USE OTHER 3 PARAMETERS) 
; IF CLEAR - SKIP OVER NEXT 3 PARAMETERS AND END ROUTINE 

OBIT? ,(R4)+ CALRS; BIT 
BNE 
AOD 
RETURN 

CALR1 
#6 ,RA 

sCHECK BIT 7 IN FIRST PARAMETER WORD 
sIF SET, URN INTO A CALR1 
rELSE, SKIP OVER NEXT 3 PARAMETERS 

SFQ 0193 
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102066 
102066 
102072 
102076 
102102 
102106 
102112 
102114 
102116 
102122 
102126 
102132 
102140 

012746 
01274° 
012746 
012746 
004137 
067050 
000010 
004737 
112700 
004737 
012737 
000207 

067047 
067047 
067047 
066€51 
075674 

106362 
000015 
075506 
075612 075770 

;PRE~-PROGRAMMED ROUTINE 4 

;PRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT UDA ADDRESS 
;THEN SWITCH TO EXTENDED FORMAT 

CALR4; 
MOV OBAS, -(SP) ;PUSH @BAS ON STACK 
MOV @BAS, -( SP) +PUSH OBAS ON STACK 
MCV @BAS,-CSP) 1PUSH OBAS ON STACK 
MOV MBASNO, -CSP) ;PUSH @BASNO ON STACK 
JSR R1,LPNTB ;CALL LPNTB PRINT ROUTINE 
WORD BASLN sADORESS OF ASCIZ STRING 
. WORD ARG.CT 
CALL RNT IME 
MOVB oCR,RO 

sARGUMENT COUNT * 2 

s;STORE CR IN RO AND 
JSR PC,PRINTC iPRINT THE CHARACTER, 
MOV OPX,PTYPE 
RETURN 

Ky 

SFQ 0194
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102142 
102142 
102146 
102152 
102154 
102160 
102164 
102170 
202172 
102174 
102200 
102204 
102210 
102216 

6 DISK DRV 
MED SUBROUTI 

012746 
012746 
011546 
012746 
012746 
004137 
067050 
000012 
004737 
112700 
004737 
012737 
000207 

ep 
NES 

067047 
067047 

067013 
066651 
075674 

106362 
oooois 
075506 
075612 9075770 

+;PRE-PROGRAMMED ROUTINE 5 

NLS 
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;PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH UDA ADDRESS 
sTHEN SWITCH TO EXTENDED FORMAT 

CALRS: 
MOV 
MOV 
MOV 
MOV 
MOV 
JSR 

. WORD 

. WORD 
CALL 
MOVB 
JSR 
MOV 
RETURN 

BAS, -CSP) 
@BAS,-CSP) 
(R5),-CSP) 
#BASLe. -(5 
MBASNO, -(S 
R1,LPNTB 
BASLN 
ARG.CT 
RNTTME 
@CR ,RO 
PC,PRINTC 
oPX,PTYPE 

P) 
P) 

sPUSH @BAS ON STACK 
sPUSH @BAS ON STACK 
sPUSH CRS) ON STACK 
sPUSH @BASL2 ON STACK 
;PUSH @®BASNO ON STACK 
sCALL LPNTB PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
s;ARGUMENT COUNT 4 2 

;STORE #CR IN RO AND 
iPRINT THE CHARACTER, 

SEQ 0195 
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& 
d
o
 
a
r
e
 

1022ce0 
102220 
L02220 
102224 
102230 
lOec3e 

010246 
012402 
00473? 
012602 
000207 

079772 

iPRE PROGRAMMED ROUTINE 6 
1 
CALL ALTERNATE PRINT ROUTENG IN PDP-11 

CALR6; 
MOV 
MoV 
CALL 
MOV 
RETURN 

Re, (SP) 
CR4)¢ RO 
OSTRNG 
CSP )¢,Re2 

13 | fy 

MEMORY 

+:PUSH R2 ON STACK 
sGET NEW STRIkas POINTER 
sOUTPUT JSING THIS STRING 
+3;POP STACK INTO Re 
iNOW CONTINUE THE OLD STRING 

SFQ 0196



CZU0CEO UDA € DISK DRV GIAG MACRO VOS,00 Wednesday 04-Jan-84 16:12 Page 151 
PRE-PROGRAMMED SUBROUTINES 

-
 

le
 

C 
a 

e.
 

beP
 

i 
od
 

e
c
c
o
 

102c34 
102234 
102e36 
102242 
102246 
Lo2e50 

010246 
012702 
004737? 
012602 
000207 

sPRE -PROGRAMMEO ROUTINE 7 
: 
:PRINT “REPLACE UDA MODULE M7161" 

CALR?: 
MOV 
MOV 
CALL 
MOV 
RETURN 

Re, CSP) 
OXFRU,R2 
OSTRNG 
(SP)¢,Re 

Clb 

ysPUSH R2 ON STACK 

+1POP STACK INTO Re 

SFQ 0197
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102052 
102252 
102254 
102260 
102264 
102266 

010246 
012702 
004737 
012602 
000207 

074164 
o75772 

Dif 

rPRE -PROGRAMMED ROUTINE 8 
’ 
yPRINT 

CALRS: 

"  UDASA CONTAINS XXXXXX* 

MOV Re, (SP) 
NOV @XSA,R2 
CALL OSTRNG 
Mov CSP )+ Re 
RETURN 

13PUSH Re ON STACK 

13POP STACK INTO Re 

SFQ 0198
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1 
2 iPRE -PROGRAMMEND ROUTINE 9 
& ‘ 
4 ; REPRINT LAST NUMBER 
5 i R4 -> TABLE 
$ Oee70 005744 CALR9; TST -(R4) 1 

lOg272 900207 RETURN
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W
e
e
 
O
o
e
n
 
r
e
n
e
w
,
 

m
e
e
e
 ee

 

102274 
102274 
102° 76 
102300 
102304 
102310 
102312 
102514 
192320 
102322 
102324 
102326 
102330 
102330 
102332 
102334 
1023356 
102340 
102342 
102344 

100546 
102350 
102356 
102360 
102362 

010246 
010504 
062704 
012702 
005714 
001406 
027401 
001412 
005724 
GOS302 
001370 

012602 
000244 
000207 

011404 
116437 
01260.' 
000264 
Q00207 

000020 
000010 

000000 

900002 9002074 

+GTORVT 
i 

1GET ORIVE TABLE POINTER 
: 
is INPUTS: 
’ RS - CONTROLLER TABLE ADDRESS 

16 
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H Ri - DRIVE NUMBER 
OUTPUTS: 

L$LUH - LOADED WITH UNIT NUMBER OF URTVE 
, R4 - DRIVE TABLE ADDRESS 
3 

1 Z CLEAR IF DRIVE TABLE NOT FOUND AFTER ERROR PRINTED 

GTORVT;: 
MOV 
MOV 
AOD 
MOV 

1s: TST 
BEQ 
CMP 
BEQ 

2s; TST 
DEC 
BNE 

TRAP 
WORD 
WORD 
WORD 
MOV 
CL2 
RE TURN 

At; MOV 
MOVB 
MOV 
SEZ 
RETURN 

3%: 

Re. -(SP) 
R5,R4 

CSERDF 
3h 
0 
ERRO35 
CSP)+,R2 

CR4),R4 
O.UNITCR4),L8LUN 
CSF )+ Re 

13PUSH Re ON STACK 
iGET CONTROLLER TABLE ADRESS 
AD.) OFFSET TD DREVE TABLE ADDRESS 
1GEi COUNT OF DRIVES 
;CHECK IF AN ADDRESS HERE 

sCOMPARE DRIVE NUMBERS 
38RANCH IF A MATCH 
1,BUMP ADDRESS 

sLOOK AT ALL OF THEM 

3iPOP STACK INTO Re 
iCLEAR Z AS ERROR FLAG 

sCET ADDRESS OF 
1CET UNIT NUMBER 
::POP STACK INTO Re 
paET 2 FLAG 

TABLE 

SEQ 0200



BRECBROGRAMMED SUBROLY INE 
L
a
i
e
 
H
e
w
r
e
 

102364 
102364 
102366 
102370 
102374 
102376 
102402 
102404 
102406 
102410 
192412 
102414 
102416 
102420 
102424 
102426 
102450 
102432 
102434 

2 102456 
10.74 56 
102440 

010046 
005001 
l2ieo7 
103415 
l2le27 
101012 
006301 
010100 
006301 
006301 
060001 
112200 
162700 
060001 
000 760 
005701 
001001 
005201 

012600 
000207 

G16 
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000060 

oo00071 

000060 

+GETCNT 
' 
+GET COUNT IN NEXT CHARACTERS OF STRING POINTED TO BY R2, 

BE IN DECIMAL. IF NO NUMBER, RETURN A 
:DEFAULT OF 1, 
sNUMBER WILL 

3 

rINPUTS: 
Re i 

;OUTPUTS; 
} R1 - 

- POINTER TO ASCII STRING 

NUMBER READ OR A ONE 
H Re ~- POINTING TO CHARACTER AFTER NUMBER 

GETCNT;: 
MOV 
CLR 

GETCNX;: CMPB 
BLO 
CMOB 
BHI 
ASL 
MOV 
ASL. 
ASL 
ADD 
MOVB 
Sua 

ADD 
BR 

GETCON: TST 
BNE 
{NC 

MOV 
RTS 

GETCXx: 

RO, -CSP) 
Ri 
(R2),9'0 
GE TCON 
CR2),0'9 
GETCON 

RO,R1 
CR2)+,RO 
@'0,R0 
RO,RL 
GE TCNX 
Ri 
GE FCXX 
Ri 

CSP }+,RO 

PC 

1yPUSH RO ON STACK 
iSTART WITH ZERO COUNT 
iCHECK IF CHARACTER A DIGIT 
tBRANCH IF LOWER THAN ZERG 

+BRANCH TF HIGHER THAN NINE 
;MULTIPLY NUMBER BY 10 
+ SAVE 2N 

+ COMPUTE 4N 
+ COMPUTE BN 
+ BN + Q2QN = 10N 
sGET DIGIT FROM STING 
1CET RID OF ASCIT 
1ADD TO NUMBER 
360 TO NEXT CHARACTER 
iCHECK IF NUMBER IS ZERO 
IF ZERO, CHANGE 
1 TO DEFAULT OF ONE 

7:7POP STACK INTO RO 

SFQ 0201
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102442 
102444 
102450 
102450 
102452 
102454 
102456 
102460 
102462 
102466 
102470 
102472 
102472 
102474 
102476 
102502 
102504 
102506 
102512 
102514 
102520 
102522 
102524 
102526 
102530 
102534 
102536 
102540 
102542 
102544 
102550 
102552 
102554 
102556 
102560 
102562 
102564 
192570 
102572 
102574 
102600 
102602 
102606 

010100 
004737 

010246 
010346 
010546 
912405 
005005 
020127 
003401 
012405 

010446 
010504 
012702 
160102 
002002 
062702 
001414 
012705 
005302 
001402 
006205 
000774 
020127 
003402 
040504 
000401 
040508 
004737 
010546 
005202 
005705 
001372 
005764 
001370 
020027 
001423 
010103 
162700 
00300? 
012700 
Q047/37 

1023564 

000020 

000020 

000020 

100000 

000020 

102704 

000010 

000014 

000008 
102704 

yPNTNUM 
; 
+PRINT A NUMGER 
: 
iv INPUTS: 
: Ri - RADIA OF NUMBER 
3 Re - ASCII STRING TO COUNT OF BITS IN NUMBER 
t R4 - POINTER TO NUMBER (1.0W WORD) 
; OUTPUTS: 
; NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEPT FuR 
; DECIMAL NUMBERS (LEFT JUSTIFIED). 
; RO - CONTENTS DESTROYED 

PNTNUM. MOV Ri,HO 1SAVE RADIX 
JSR PC ,GETCNT 1GE1 COUNT OF BITS 

PNTNYS: 
MOV Re, -(SP) 1y3PUSH RO ON STACK 
MOV R3,-CSP) 4i,PUSH R3 ON STACK 
MOV R5,-CSP) +;PUSH RS ON STACK 
MOV CR4): RZ 3GET ONE PARAMETER WORD 
CLR Rs iCLEAR STORAGE FOR OTHER 

CMP R1, O16, 3MORE THAN 16 BITS TN NUMBER? 
BLE lt 
MOV CR4)+,R5 +YES, GET SECOND PARAMETER WORD 

1s: 
MOV R4, (SP) 1;PUSH R@ ON STACK 
MOV R5,R4 1P)T HIGH WORD IN R4& 
MOV 016. ,Re +COMPUTE BITS NOT WANTED 
SUB R1,Re iBY SUBTRACTING BITS TO USE 
BGE es sFROM 16. 
AOD 916, ,Re rIF NEGAT(VE. ADD 16 FOR FIRST WORD 

et: BEQ 6s iTF ZERO, tho JITS NEED BE CLEARED 
MOV @8IT15,R5 sSTART MASS ITH SIGN BIT SET 

34: DEC Re :COUNT BLIS TN MASK 
BEG 43 
ASR R5 tSHIFT MORE BITS TO RIGHT 
BR 34 

4s; CMP R1,016, IMORE THAN 16 BITS IN NUMBER? 
BLE S49 
BIC R5,R4 1YES, CLEAR IN HIGH WORD 
BR 63 

S$: BIC RO,RS iNO, CLEAR IN LOW WURD 
64: JSR PC, DIVIDE +DIVIDE BY RAOIxX IN RO 

MOV RS, CSP) +:PUSH RS ON STACK 
INC Rv ;COUNT DIGITS ON STACK 
TST RA tCHECK IF QUOTIENT IS ZERO 
BNE o$ 
TST R4 
BNE bs 
CMP RO, O10, 4h RADIX IS OECIMAL. 
BEQ 108 + JUST GO PRINT DIGITS ON STACK 
MOV R1i,RS rOTHERWISE COMPUTE NUMBER UF LEADING ZEROS 
SUB O12. .RO VOIVIOEND Is BITS TN NUMBER 
BuT $ sOIVISOR IS BITS PER DIGIT PRINTED 
MOV @3,RO : (3 OR 4) 

733 JSR PC DIVIDE 

SFQ 0202
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54 102612 005705 TST RS IF REMAINDER NOT ZERO 
55 102614 001401 BEQ 8s tINCREMENT QUOTIENT 
56 102616 005203 INC RS 
57 102620 160203 83: SUB R2, RS +SUBTRACT OLGITS ON STACK 
58 102622 001406 BEQ 10% iNO LEADING ZEROS IF ZERO 
S89 102604 9S: 

102624 112700 000060 MOVB 2'0,RO ;STORE 9'O IN RO ANDO 
102630 004737 075506 JSR PC,PRINTC sPRINT THE CHARACTER. 

60 102654 005303 DEC R3 
61 102636 001372 BNe 9s sREPEAT UNTIL COUNT REACHES ZERO 

°c 102640 108; 
102640 = 012605 MOV CSP )+,RS saP UP STACK INTO RS 

o3 102642 062705 000060 ADD @’0,R5 iCNVERT TO ASCIT DIGIT 
64 102646 020527 000071 CMP R5,0'9 IF GREAYER THAN A 9 
65 102652 003402 BLE 11$ + CONVERT FO A OR HIGHER 
46 102654 062705 000007 ADD Oc A-'9-1>,R5 + FOR HEX DIGIT 
67 102660 118; 

102660 110500 MOVB R5S,RO +STORE RS IN RO AND 
102662 004737 075506 JSR PC,PRINTC yPRINT THE CHARACTER, 

68 102666 005302 DEC Re sREPEAT FOR ALL DIGITS 
69 102670 001363 BNE 10% 3 ON STACK 
70 102672 012604 MOV CSP )+,R4 3:POP STACK INTO &4 

102674 012605 MOV CSP )+,R5 +;POP STACK INTO R5 
102676 012603 MOV (SP)+,R3 +sPOP STACK INTO R3 
102700 012600 MOV (SP)+,Re 3sPOP STACK INTO R2 

71 102702 000207 RTS PC
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102704 
102704 
102706 
102712 
102714 
102716 
102720 
102722 
102724 
102726 
102730 
102/32 
102734 
102736 
102740 

010246 
012702 
005005 
Cv6305 
006104 
006105 
020005 
101002 
160005 
005203 
005302 
001367 
012602 
000207 

000040 

sOIVIDE 

Jlo 

H 
sOIVIDE A 32 BIT UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER, 
sREPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER, 
sWILL NOT CHECK FOR DIVIDE BY ZERO. 

INPUTS: 
H R3 
3 R4 
3 RO 
; OUTPUTS: 
: R3 
3 R4 
; R5 

DIVIDE; 
MOV 
MOV 
CLR 

1$: ASL 
ROL 
ROL 
CMP 
BHI 
SUB 
iNC 

23; DEC 
BNE 
MOV 
ATS 

LOW 16 BITS OF DIVIDEND 
HIGH 16 BITS OF DIVIDEND 
DIVISOR 

LOW 16 BITS OF QUOTIENT 
HIGH 16 BITS OF QUOTIENT 

- REMAINDER 

Re, -CSP) 3 sPUSH Re ON STACK 
sSET UP SHIFT COUNT 
sSTART WITH ZERO REMAINDER 
;SHIFT LEFT INTO RS 

s;WILL DIVISOR GO INTO REMAINDER 
sONLY SUBPRACT IF IT WILL 
sSUBTRACT OIVISOR 
;PUT A ONE INTO QUOTIENT 
sCOUNT THE SHIFTS 

aaPQP STACK INTO R2 

SFQ 0204
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102742 
102742 
102744 
102750 
102752 
102754 
102756 
102760 
102762 
102764 
192770 
102772 
102776 
103000 
103002 
10 4004 
103006 

010046 
012/00 
005005 
006301 
006102 
006103 
006104 
006105 
022705 
101003 
162705 
00Ss201 
005300 
001363 
012600 
000207 

000100 

000012 

000012 

;OIViO 
é 
sOIVIDE A 64 BIT UNSIGNED NUMBER BY A 10, 
+REPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER. 
sWILL NOT CHECK FOR DIVIDE BY ZERO. 

INPUTS: 
R1 
Re 
R3 
R4 

OUTPUTS; 
R1 
Re 
R3 
R4 
R5 

DIV10; 
MOV 
MOV 
CLR 

L$; ASL 
ROL 
ROL 
ROL 
ROL 
cme 
BHI 
SUB 
INC 

2s; DEC 
BNE 
MOV 
RTS 

b
o
r
i
s
 

b
o
b
 

or
 
or
e?
 

LOW 16 BITS OF DIVIDEND 
NEXT 16 BITS OF DIVIDEND 
NEXT 16 BITS OF DIVIDEND 
HIGH 16 BITS OF DIVIDEND 

QUOTIENT, 
QUOTIENT, 
QUOTIENT, 
QUOTIENT, 
REMAINDER 

RO, -(SP) 
964. ,RO 
RS 

+:PUSH RO ON STACK 
;SET UP SHIFT COUNT 
;START WITH ZERO REMAINDER 

:SHIFT LEFT INTO R5 

sSILL OIVISOR GO INTO REMAINDER? 
:ONLY SUBTRACT IF IT WILL 
sSUBTRACT DIVISUR 
sPUT A ONE INTO QUOTIENT 
;COUNT YHE SHIFTS 

+¢POP STACK INTO RO 
i «R4,R3,R2,R1> AND REMAINDER IN R5 

SFQ 0205
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sPRINT HEX NUMBERS WITH LEADING SPACE 

103010 
103010 
103014 
103020 
103022 
103024 
1° °O30 
lu 32 
103. 36 

103040 
103040 
103044 

103050 
103050 
105652 
103054 
103056 
103060 
103062 
103066 
103070 
1030/4 
103100 
103104 
103106 
103112 
1U3tL2 
103114 
103120 

112700 
0047357 
010146 
000301 
004737 
012601 
004737 
00020? 

112700 
004737 

010146 
006001 
006001 
006001 
006001 
004737 
01269) 
042701 
062701 
02012? 
003402 
062701 

110100 
0047357 
000207 

900040 
075506 

103050 

103050 

000040 
075506 

103070 

177760 
000060 
000071 

000007 

075506 

T2PNTW: 

T2PNIB: 

PRINT TWO HEX DIGITS FROM NUMBEk IN R1 

T2PNT: 

T2PNTO: 

T2PNTD: 

MOVB 
JSR 
MOV 
SWAB R1 
CALL 
MOV 
CALL 
RETURN 

MOVB 
JSR 

#' ,RO 
PC,PRINTC 
R1,-(SP) 

T2PNT 
CSP)+,R1L 
TePNT 

#' RO 
PC,PRINTC 

Lis 

MOV Ri, -(SP) 
RCR Ri 
ROR Ri 
ROR R1 
ROR Ri 
CALL T2PNTO 
MOV CSP)+,R1 
BIC Orc17, Ri 
ADD @'O.R1 
CMP R1,a'9 
BLE TePNTD 
ADD Oc A-'9-1>, AV 

MOVB R1,R0 
JSR PC,PRINTC 
RETURN 

Mi b& 

sSTORE #'° IN RO ANO 
sPRINT THE CHARACTER, 
1yPUSH R1 ON STACK 

sPRINT HIGH TWO DIGITS 
+;POP STACK INTO R21 
+PRINT LOW TWO DIGITS 

iSTORE #* IN RO AND 
sPRINT THE CHARACTER, 

+3PUSH F1 ON STACK 
s;SHIFT TO GET HIGH DIGIT 

sPRINT TWO DIGITS 
+iPOP STACK INTO R1 

iCLEAR CIHER BITS 
sCONVERT TO ASCII CHARACTER 
sIF GREATER THAN A 9 
+ CONVERT TO A OP HIGHER 
+ FOR HEX DIGIT 

sSTORE Ri IN RO AND 
iPRINT THE CHARACTER, 

SFQ 0206
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1 
e + TEGNUM 
x ; 
4 ;GET A HEX DIGIT FROM AN ASCII INPUT STRING 
i) ; 

6 ; INPUTS: 
7 ; R1 - STRING POINTER 
8 ;OUTPUTS: 
9 1 R4 - NUMBER 

10 H Rl - UPDATED STRING TO CHARACTER AFTER NUMBER 
li i RO - COUNT OF DIGITS (O IF END OF t_INE FOUND) 
de 
13 103122 005000 T2GNUM; CLR RO $CLEAR DIGIT COUNT 
14 103124 105711 TSTB CR1) yCHECK IF END OF LINE 
15 103126) =©001442 BEQ T2GNX yREPORT NULL. CHARACTER FOUND 
16 103130 121127 000040 CMPB CR1),2! sCHECK IF A SPACE 
17 103134 001002 BNE T2GND1L s;IF SO, IGNORE IT 
18 103136 005201 INC RL 
19 103140 000770 BR T2GNUM 
20 103142 005004 Te2GND1: CLR R4 3;CLEAR NUMBER STORAGE 
21 103144 TeGNde: 

103144 010246 MOV Re, -(SP) +3PUSH RO ON STACK 
ec 103146 112102 MOVB CRLD+,R2 iGET CHARACTER 
23 103150 162702 000060 SU8 #'O,Re :CONVERT TO HEX DIGIT 
24 103154 100431 BMI TOGNE 
25 103156 020227 000011 CMP Re, 49, 
26 103162 003410 BLE T2GND3 
27 103164 020227 000021 CMP Re, A-'O> 
28 103170 103424 BLO TeGNE 
29 103172 020227 000026 CMP RO, Oc'F-'O> 
30 103176 101020 BHI T2GNE 
31 103200 162702 000007 SUe #<'A-'9-1>,R2A 

2 103204 006504 T2GND3; ASL R4 
33 103206 006304 ASL H4 
34 163210 006304 ASL R4 
35 103212 006304 ASL R4 
36 103214 050204 BIS RO,R4 
37 105216 095200 INC RO 
38 103220 012602 MOV CSP )+,Re ¢ePOP STACK INTO Re 
39 1032¢2 105711 TST# CR) 
40 103224 001403 BEQ T2GNX 
41 103226 121127 000040 CMPB CRL) 0: 
42 103232 001344 BNE TeGND2 
43 103234 005700 T2EGNX: TST RO 
aa 103236 000207 RETURN 

5 

46 103240 T2GNE: 
103240) 012602 MOV (SP)+,Re 33;POP STACK INTU RY 
103242 012600 MOV (SP )+,RO aiPOP STACK INTU RO 

47 103244 0900137 100340 JMP TeCMDE
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DOCUMENTATION 
DOCUMENTATION 
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USER 
USER 
USER 
USER 
USER 
USER 
USER 
USER 
USER 
USER 
USER 
USER 
USER 

USER 
USER 
USER 
USER 
USER 
USER 
USE 2 
USE. 
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A
C
H
I
T
 
~
T
O
O
W
 

N
I
N
N
 
N
N
N
 

NS
 
N
N
N
 

ed
 

Zz
 

USER 
USER 
USER 
USER 
USER 
USER 
USER 
USER 
USER 

DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
DOCUMENTATION 
COCUMENTATION 
DOCUMENTATION 

PROGRAM HEADER 
PROGRAM HEACER 
DISPATCH TABLE 
DEFAULT HARDWARE P-T....N9 

SOFTWARE P-TABLE sae 
GLOBAL EQUATES SECTI....C10 
GLOBAL EQUATES SECTI....010 
UDA BIT DEFINITIONS 
UOA BIT DEFINITIONS .... 

oe. ELO 

HOST COMMUNICATION A....G10 
HOS! COMMUNICATION A....H10 
COMMAND PACKET OPCOO....110 
COMMANO PACKET OPCOD....J10 
COMMANO PACKET OFFSE....K10 
ENO PACKET OFFSETS L10 
ENO PACKET OFFSETS ....M10 
STATUS AND EVENT COD....N10 

CONTROLLER TABLE DEF....B11 
CONTROLLER TABLE DEF....C11 
CONTROLLER TABLE DEF... .011 
GLOBAL DATA SECTION ....€11 
GLOBAL DATA SECTION ....F11 
Gl ORAL 
GLUBAL TEXT 
GLOBAL. TEXT 

GLOBAL TEX! 
GLOBAL ERROR REPORI 
GLOBAL ERROR REPORT |... 
GLOBAL ERROR REPORT | 

GLOBAL ERROR REPORT .. 
GLOBAL ERROR REPORT 
GLOBAL ERROR REPORT 
GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 
Gl OBAL SUBROUTINES 
GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 

DATA SECTION .. 
SECTION .... 
SECTION .... 

GLOB4L TEXT SECTION .... 
SECTION .... 

. Ble 
1.,C12 
». 012 

Soll IML? 
Si... NL2 

GLOBAL SUBROUTINES S.... 
GLOBAL SUBROUTINES S....C13 
GLOBAL SUBROUTINES S 
GLOBAL SUBROUTINES S.... 
GLOBAL SUBROUTINES S....F13 
GLOBAL SUBROUTINES S 
GLOBAL SUBROUTINES S.... 
GLOBAL. SUBROUTINES S....113 
GLOBAL SUBROUTINES S 
CLOBAL SUBROUTINES S.... 
GLOBAL SUBROUTINES S....113 
GLOBAL SUBROUTINES s 

2 GLOBAL SUBROUTINES N13 

GLOBAL SUBROUTINES S....B14 
GLOBAL SUBROULINES S....C14 
GL.OBAL SUBROUTINES S.,, .014 
GLOBAL SUBROUTINES S....614 
GLOBAL SUBROUTINES S....F14 
GLOBAL SUBROUTINES S. G14 
GLOBAL SUBROUTINES S....H14 
GLOBAL SUBROUTINES S....114 
GLOBAL SUBROUTINES S....J14 
GLOBAL SUBROUTINES S. K14 
GLOBAL SUBROUTINES S....L14 
GLOBAL SUBROUTINES S....M14 
GLOBAL SUBROUTINES S....N14 

GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 
GLOBAL SUBROUTINES 
GLOSAL SUBROUTINES 
GLOBAL SUBROUTINES ree © Os 
PRE-PROGRAMMED SUBRO.... J15 
PRE-PROGRAMMED SUBRO... 115 
PRE-PROGRAMMED SUBRO... 1.15 
PRE -PROGRAMMED SUBRO... M15 
PRE-PROGRAMMED SUBRO....N1I5 

n
u
 

eo
 

M
M
W
 o
It
 

PRE-PROGRAMMED SUBRO... .B16 
PRE -PROGRAMMEL SUBRO... C16 
PRE -PROGRAMMED SUBRO....DLé 
PRE-PROGRAMMED SUBRO... E16 
PRE -PROGRAHMED SUBRO,...F le 
PRE-PROGRAMMED SUBRO....G1o 
PRE -PROGRAMMED SUGRO... .Hlo 
PRE-PROGRAMMED SUBRU....! Tht 
PRE-PROGRAMMED SUBRO... S16 
PRE-PROGRAMMED SUBRO... Kio 
PRE -PROGRAMMEN SUBPOL.. .LoLe 
PRE-PROGRAMMED SUBRU... Mio
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O
O
 

L
N
 

BD
 

Ud
 

10 

103250 
103250 
103252 
103254 
103256 
103262 
103264 
103272 
103274 
103274 
103276 
103302 
103306 
103310 
293324 
105316 
1033<2 
163324 
103326 
103326 
103336 
103334 
103340 
103342 
103344 
103346 
103352 
103356 
103362 
103364 
103370 
103372 
103374 
1633574 
103376 
103400 
103402 
103404 
103406 

010046 
010146 
010246 
005764 
002004 
116537 
0004 16 

012692 
012691 
012600 
000207 
C00261 
000772 

000002 

000004 
102274 

000002 

100000 

0644C2 
000002 

177774 

075250 
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002074 

iPNTERR 

Bi 

’ 
1PRINT ERRUR NESSAGE FROM DM PROGRAM REQUEST 11 OR 12, 
' 
+ INPUTS: 
’ 

’ 
sOUTPUTS 
i 
3 

PNTERR;: 

1$s: 

3%; 

2s; 

4%; 

RS - CONTROLLER TABLE ADDRESS 
R4& - MESSAGE DATA ADDRESS 
RS - COMMAND DATA AVORESS 

ERROR MESSAGE PRINTED 
15 SET IN COMMAND DATA IF DRIVE HAS BEEN DROPPED BIT 

SUNTTCRS 4 SLUN 

R4, -CSP) 
4(R4),Ri 
GTORVT 
38 
D.UNITCR4) 
3$ 
#81 515,0R3) 
CSP )+,Ra 
43 

CSP )+ RO 
@ERRTYP Re 
2(a4),(R2) 
CR2) 
CR2) 
CR2) 
orcs, (CR2)> 
2(R4),(R2) 
@140000,(R2)+ 
CR2)+ 
@ERR.TN, CRO) 
C#ERROR 

ssPUSH RO ON STACK 
+sPUSH R1 ON STACK 
s1PUSH Re ON STACK 
sGET DRIVE NUMBER 
1CHECK IF BIT 15 SET 
rIF SO, GET UNIT FROM CONTROLLER TABLE 

13PUSH R4& ON STACK 
3GET DRIVE NUMBER 
iGET ORIVE TABLE ADDRESS 
iIf UNIT OROPPED, EXIT 
sSEE IF UNIT HAS BEEN DROPPED FROM TESTING 
1 PROCEED IF STILL TO BE TESTED 
:TELL DM PROGRAM TO STOP TESTING THIS UNLT 
s1:POP STACK INTO R4 

13sPOP_ STACK INTI) R4 
1GET POINTER TO ERROR TABLE 
sGET ERROR TYPE 

sCLEAR LOW 2 BITS 

iMASK LOW 14 BITS 
1CLEAR MESSAGE POINTER 
1GET ROUTINE NUMBER 

sDRIVE HAS NOT BEEN OROPPED 

11POP STACK INTO R2 
+s;POP STACK INTO R1 
+sPOP STACK IYNTO RO 

1ORIVE HAS BEEN UROPPED 

SFQ 0208
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1 
e +VOAINT 
3 H 
4 sFUNCTIONAL DESCRIPTION: 
5 : SUBROUTINE TC INITIALIZE A UDA AND BRING IT ON-LINE. 
6 3 ALL STEPS ARE CHECKED, AN ERROR MESSAGE IS REPORTED IF ANY ERROR ? t OETECTED. 
8 H 
9 s INPUTS: 

10 ' RS - ADDRESS OF CONTROLLER TABLE. 
el 3 R4 - LENGTH, INTERRUPT AND VECTOR FIELDS TO SEND TO UDA 
te sIMPLICIT INPUTS: 
13 : FFREE - FIRST FREE ADDRESS OF MEMORY. THIS ADDRESS IS GIVEN TO UDA 14 ’ AS START OF RING BUFFER. 
15 H FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS, 
16 sOQUTPUTS: 
17 : Rl - SIZE OF RING BUFFER IN WORDS IF NO ERROR, 
18 i R4& - ADORESS OF UDAIP REGISTER IN UDA, 
28 ; R5 - UNCHANGED, 

4 
21 3 Z CLR IF NO ERROR, 
se 3 Z SET IF ANY ERROR REPORTED 
2 Hy 
33 sCHECK IF ENOUGH FREE MEMORY FOR RING BUFFER 

26 104612 UDAINT: 
104612 010346 MOY R3,-CSP) s3FJUSH R3 ON STACK 

27 104614 010400 MOV R4,RO iGET MESSAGE LENGTH 
28 104616 000300 SWAB RO 
29 104620 042700 177770 BIC @177770,R0 
30 104624 004737 105550 JSR PC,CLOG 1COMPUTE LOGARITHMIC VALUE 31 104630 010102 MOV Ri,Re +SAVE RESULT IN Re 
32 104632 010400 MOV R4,RO sGET COMMAND LENGTH 33 104634 000300 Swas Re 
34 104636 006000 ROR RO 
35 104640 006000 ROR RO 
36 108642 006000 ROR RO 
37 104644 042700 177770 BIC @177770,R0 
38 108680 004737 105550 JSR PC,.CLOG sCOMPUTE LOGARITHMIC VALUE 39 104654 060201 A0D Re,R1 1ADD THE TWO RESULTS 40 104655 006301 ASL R1 WMRATIPLY BY 2 WORDS PER RING 41 104660 062701 000002 AQD @<HC .1S2>/2,R1 tADD SPACE FOR INTERRUPT INOICATORS 42 104664 020137 064414 LMP Ri, FSIZE :COMPARE WITH SIZE OF FREE MEMORY 43 104670 101402 BLOS 1s 
as 104672 000137 975410 JMP FMERR tFATAL ERROR IF NOT ENOUGH MEMORY 

a6 sFILL HOST COMMUNICATION AREA WITH ALL ONES 

48 104676 013702 064412 1$: MOV FFREE ,R2 iGET FIRST ADDRESS OF RING BUFFER “9 104/02 010103 MOV Rt,R3 iGET SIZE OF RING BUFFER S¢ 104704 012722 177777 at; MOV @-1,CR2)+ iWRITE ONES TO BUFFER 
51 104710 005305 DEC R3 iCOUNT THE WORDS IN BUFFER 2e 194712 0035374 BGT 2s s:LOOP UNTIL ENTIRE BUFTER WRITTEN 

ee 100 THE INITIALIZATION 

36 104714 004737 105070 JSR PC, UDAISI 100 FIRST THREE STEPS 

SFQ 0222
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57 
53 
S¢ 
690 
&4 
62 
€3 

104726 
104722 
104 72€ 
104732 
LON 73s 
194 74au 
1C4 742 
104744 
104 646 
104750 
104752 

104754 
104756 
104760 
104754 
204765 
1464772 
104774 
104778 
105000 

105002 
105006 
105010 
108012 
105014 
105016 
105020 

105022 
105022 
105024 
105026 
105030 
105032 

105034 
105040 
10$042 
105044 
105050 
105054 
105056 
105060 

105062 
105062 
105064 
105066 

SUBROUTINES 

103460 
OLc3464 
012700 
016402 
001419 

10264 
QL1902 
004 737 
103433 
010146 
004733 
012601 

013702 
010103 
005722 
001003 
005303 
003374 
000405 

104455 
000027 
000000 
074516 
000413 

016500 
06300 
606300 
052700 
010064 
012603 
000244 
000207 

Oi2e03 
000264 
000207 

020002 
000310 
000002 

000002 

105410 

064412 

000006 

000001 
000002 

4$: 

S$: 

63: 

7$: 

8$: 

Ot; 

8csS 
MOV 
MOV 
MOV 
BEQ 
SPL 
TRAP 
e WORD 

De 

9% 
CR3)+,20R4) 
#200, ,RO 
2(R4),R2 
5$ 

ERRO24 
of 

RO 
3% 
Re ,2(h4) 
(R4),R2 
PC ,UDARSP 
98 
R1,-(SP) 
PC ,O8CR3)> 
CSP)+,R1 

sGET QUT IF UDA MICROCODE REPORTED FAILURE 
WRITE NEXT WORD TO UDASA REGISTER 
sGET TRY COUNTER 
+LOOK AT UDASA 

+WRITE 0 TO UDASA (PURGE) 
+READ FROM UDAIP (POLL ) 
:WAIT FOR STEP OR ERROR BIT 
sGET OUT IF UDA MICROCODE REPORTED FAILURE 
+3PUSH Ri ON STACK 
sCALL LAST ROUTINE 
:3:POP STACK INTO RL 

s+CHECK HOST COMMUNICATION AREA FOR ALL ZEROS 

FFREE ,R2 
R1,R3 
CR2)> 
73 
R3 
6$ 
8s 

CsERDF 
23 
i) 
ERRO2S 
9s 

GET FIRST ADORESS OF RING BUFFER 
sGtT STZF OF RING BUFFER 
s:CHECK WORD IN BUFFER 
sGO TO ERROR REPORTER IF NOT ZERO 
sCOUNT THE WOROS IN BUFFER 
sLOOP UNTIL. ALL WORDS CHECKED 

1SENO GO BIT 10 UDASA REGISTER TO END INITIALIZATION 

MOV 
4s. 
ASL 
BI: 
MOV 
MOV 
Cuz 
RTS 

C.8STCRS),RO 
RO 
RO 
95A,.G0,R0 
RO,2(R4) 
(SP)+,R3 

PC 

sERROR REYURN 

MOV 
SEZ 
RTS 

(SP)+,R3 

PC 

sGET BURST VALUE 
aSHIFT TO POSITION 

iSET THE GO BIT 
3SEND TO UDA 
13PO0P STACK INTO R3 
s+CLEAR Z AS NO ERROR INDICATION 

ssPOP STACK INTO R3 
:SET Z TO INDICATE ERROR OCCURRED 

SFQ 0223 
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W
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10 

103674 
103700 
103704 
103710 
103714 

103716 
103722 
203724 
103726 
103730 
103730 
103732 
103736 
103742 
103744 
103746 
103752 
103754 
103756 
103760 
103764 

b 103766 
103770 
103772 
103774 
103776 
104000 
104004 

017704 
162704 
013700 
062700 
005001 

012703 
020403 
193001 
010403 

01046 
013702 
162702 
010246 
012022 
162703 
001374 
022602 
0126035 
004737 
001455 
006205 
060301 
006303 
160304 
001347 
012701 
000675 

160532 

000214 

06341¢ 
000214 

000002 

104006 

900040 

El 
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sLOAD DM PROGRAM FROM MEMORY SPACE TESTED DURING 
sINITIALTZATION IN TEST 1 

LOADT1: MOV 

LTiLi: MOV 

LTis 

LTlL2: MOV 

BOMPROG ,R4 
SOMMAIN,R4 
OMPROG ,RO 
SOHMAIN RO 

@<HC .BSZ42> ,R3 
R4,R3 
LT11 
R4,R3 

R3.-(SP) 
FFREE ,R2 
@<HC .BSZ42> ,R2 
R2,-(SP) 
CRO)+, CR2)+ 
e2,R3 
LTiLe2 
(SP)>,R2 
CSP )+,R3 

iGET SIZE OF DM PROGRAM IN BYTES 

1sGET ADDRESS OF DM PROGRAM 

iSTART WITH OFFSET OF ZERO 

1GET SIZE OF BOTH BUFFERS 
tIF FEWER BYTES REMAINING IN PROGRAM 

1USE ACTUAL BYTE COUNT 

+sPUSH R3 ON STACK 
sGET ADDRESS OF BUFFER 

s13PUSH R2 ON STACK 
sMOVE DATA TO BUFFER 
1COUNT BYTES 

+:POP STACK INTO R2 
13:POP STACK INTO R3 
tLOAD INTO UDA 
tIF ERROR, GET OUT NOW 
i:CONVERT BYTES TO WORDS 
tINCREASE OFFSET FOR NEXT BUFFER 
1CONVERT WORDS TO SYTES 
sREOUCE REMAINING BYTE COUNT 
1GET NEXT BUFFER 
GET A BYTE COUNT OF HEADER ONLY 
iNQW START 

SEQ O211 
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49 105244 103412 BCS 43 iGEF OUT IF ERROR 
50 105246 006337 105546 ASL UOAR SO sSHIFT TO NEXT STEP BIT 
51 105252 032737 040000 105546 BIT @SA.54,UDARSO CHECK IF NOW AT STEP 4 
52 105260 001003 BNE 34 sGET OUT IF SO 
53 105262 012364 000002 MOV CR35)+,2(R4) iWPITE DATA TO UDASA REGISTER 2 105266 000762 BR 24 :STAY IN LOOP 

56 105270 000241 3$; cLc sCLEAR CARRY FOR NO ERROR INDICATION 57 105272 4$: 
105272 012601 MOV (SP)+,RL 1:PQP STACK INTO R21 

38 105274 000207 RTS PC 
9 

60 1DATA TO BE SENT AND RECEYVED BY UDA INITIALIZA* ION 
61 
62 105276 105314 INITBL: .WORD RSP.S1 31ST WORD RESPONSE CHECK ROUTINE €3 105300 000000 SND.S1: .WORD 0 11ST WORD TO SENO TO UDASA 
64 105302 105322 .WORD = RSP.S2 32NO WORD RESPONSE CHECK ROUTINE 65 105304 000000 SND.S2:; .WORD 0 12ND WORD TO SEND TO UDASA 
66 105306 105342 WORD = RSP.S3 13RO WORD RESPONSE CHECK ROU INE 
67 105310 000000 SND.S3; .WORD 0 13RD WORD TO SEND TO UDASA 
68 10531: 105360 «WORD =RSP.S4 s4TH WORD RESPONSE CHECK ROUTINE 69 
70 sRESPONSE CHECK FOR FIRST WORD (STEP 1) FROM UDASA 
re s;CHECK FOR PROPER CONTROLLER TYPE 

73 105314 012701 004400 RSP.Si: MOV OSA.S1+SA,DI,R1 1SET SEP ONE BIT 
ma 105320 0004z2 8R RSP .CK iNOW DO A RESPONSE CHECK 

76 sRESPONSE CHECK FOR SECOND WORD (STEP 2) FROM UDASA 
a 1CHECK FOR ECHO OF INTI AND VECTOR 

79 105322 013701 105300 RSP,S2: MOV SNO.S1,R1 1GET WORD SENT TO UOASA BO 105326 000301 SWAB RL 1GEYT HIGH 8 BITS 
81 105330 042701 177400 BIC 01.7740 RL 
82 105334 052701 010000 BIS @3A.S52,R1 :SET STEP 2 BIT 
8s 105340 000412 BR SP .CK sNOW DO A RESPONSE CHECK 

85 sRESPONSE CHECK FOR THIRD WORD (STEP 3) FROM UDASA 
ge CHECK FOR ECHO OF MESSAGE ANO COMMAND RING LENGTHS 

88 105342 013701 105300 RSP,S3: MOV SNO.S1,R1 1GET WORD SENT TO UOASA 89 105346 042701 177400 BIC 177400,R1 1JUST LOW 8 BITS 90 105352 652701 020000 BIS 0SA.53,R1 :SET STEP 3 BIT 31 105356 000403 BR RSP CK t1NOW DO A RESPONSE CHECK 

93 TRESPONSE CHECK FOR FOURTH WORD (STEP 4) FRUM UDASA 
kes CHECK FOR ECHO OF PURGE AND LFAIL BITS 

96 105360 010201 RSP.S4: MOV R2,R1 iGET RESPONSE FROM UDA ANO 37 105362 010237 105406 MOV R2,SSTEP4 SAVE STEP 4 VALUE, 

132 IRESPONSE CHECK, COMPARE EXPECTED DATA IN R1 WITH ACTUAL DATA IN R2 

101 105366 020102 RSP.CK; CMP R1,Re 1COMPARE THE DATA 
102 105370 001405 BEQ 1s sEXIT IF COMPARED CORRECYLY 
or sERROR, 'UOA DID NOT RETURN CORRECT DATA IN 

H UDASA REGISTER DURING INITIALIZATION: 
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105 

10s 
107 
108 
109 

105372 
105374 
105376 
105400 
105402 
1054c° 

105406 

SUBROUTINES 

104455, 
C00034 
900000 
C74616 
00261 
900207 

000000 

780 VOS.00 Wednesday 04-Jan-84 16;12 Page 175-2 

1$: 

SSTEP4: 

TRAP 
» WORD 
«WORD 
«WORD 
SEC 
RTS 

. WORD 

C#ERDF 
es 
0 
ERRO2S 

PC 

.?) 

Ge 

;SAVE STEP 4 VALUE HERE 

SFQ 0226 
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Cross reference table (CREF V05.00) 

TSEXcP 

TSFLAG 

TSFREE 
T$CMAN 
TSHILI 

T$LAST 
TSLOLI 

TSLSYM 

T$LTNO 
TSNEST 

207 -664 
130-64 
220-15 
186-169 
202-20 
220-100 
83-374¢ 

130-64 
220-15 
83-3740 

130-64 
220-15 
83-374 
106-89 
106-159 
204-17 
220 -100¢ 
83-3740 
87-30 

106-28 
106 - 36 
106-45 
106-54 
106 -62 
106-89 
106-107 
106-116 
106-124 
106-133 
106-142 
106 - 150 
106-159 
106 -167 

207-73 
130-640 
229-15¢ 
186 - 1690 
202 -20¢ 
221-249 
130-64 
130-640 
220-159 
220-1000 
130 649 
220-15 
83-3748 

106-103 
106-163 
205 -16 

83-491 
87-30 

106-28 
104 -36 
106-45 
106-54 
106 -62 
106-89 
106-107 
106-116 
106-124 
106-133 
106-142 
106-150 
106-159 
106-167 

207-734 
218-65 

186 -169¢ 
202-204 

130-64¢ 
218-65 

221-15 
218-65 

86-27 
106-107 
106 -167 
206 -33 

83-401 
87-30 

106-28 
106 -36 
106-45 
106-54 
106 -62 
106-89 
106-107 
106-116 
106-124 
106-133 
106-142 
106-150 
106-159 
106-167 

218-652 

197-31 
203-70 

130-640 
218-65¢ 

218-654 

87-30 
106-111 
106-214 
207-79 

83-410 
87-308 

106 -280 
106-360 
106-45¢@ 
106-540 
106-620 
106-890 
106-107¢ 
106-1160 
106-1246 
106-1330 
106 -142¢ 
106-1500 
106-1590 
106-1670 

218-67 

197-31 
203-70 

218-67 

218-67 

106-28 
106-116 
171-13 
208-5 

86-10 
87-31 

106-30 
106-38 
106-47 
106 -56 
106-75 
106-91 
106-109 
106-118 
106-126 
106-135 
106-144 
106-152 
106-161 
106-193 

218-670 

197-310 
203-700 

218-67¢ 

218-670 

106 - 32 
106-120 
172-22 
209-8 

86-10 
87-31 

1€6-30 
106-38 
108-47 
106 -56 
106-75 
106-91 
106 - 109 
106-118 
106 -126 
106-135 
106-144 
106-152 
106-161 
106 

218-69 

197-319 
203-700 

218-69 

218-69 

106 -36 
106-124 
181-10 
210-9 

86-100 
87-31 

106. 30¢ 
106-3589 
106-478 
106 -56¢ 
106-750 
106-910 
106-1090 
106 -118% 
106 - 1260 
106-1354 
406-1440 
106-1520 
106-1614 

21e 690 

200-28 
216-54 

218-694 

218-694 

106-40 
106-128 
181-14 
210-29 

86-27 
87-310 

1065-32 
106-40 
106-49 
106-58 
106-84 
106-103 
106-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 

218-71 

200-28 
216-54 

218-71 

218-71 

106-45 
106-133 
186 -200 
211-40 

86-27 
83-51 

106-32 
106 40 
106-49 
106-58 
106-84 
106-103 
106-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 

21a-71¢ 

200-28 
216-549 

218-719 

218-716 

106-49 
106-137 
198-43 
212-34 

86-27 
88-51 

106 -32 
106-40 
106-49 
106 -58 
106-84 
106-103 
106-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 

218-73 

200-280 
216-544 

218-73 

218-73 

106 -S4 
106-142 
199-18 
216-73 

86-270 
86-516 

106-2290 
106 -400 
196.490 
106 -580 
106-846 
106-1030 
106-1110 
106-1209 
106-128¢ 
206-1370 
106-1460 
106-1550 
106-1638 

218-73 

201-19 

218-750 

218-73 

106-58 
106-146 
200-43 
218-79 

87-10 
106-26 
106-34 
106-43 
106-52 
10°-60 
166-86 
106-105 
106-114 
106-122 
106-131 
106-139 
106-148 
106-157 
106-165 

SEQ 0304 

220-12 220-124 

201-199 201-194 

220-12 220-124 

220-12 220-123 

106-62 106 - 84 
106-150 106-155 
201-34 202-35 
220-32 

87-10 87-100 
106 -26 106-266 
106 -34 106 -54¢ 
106-43 106-436 
106-52 106 -S20 
106 -60 106 -60¢@ 
106 -86 106 - 8690 
106-105 106-1059 
106-114 106-1140 
106-122 106-1228 
105-131 106-1314 
106-139 106-1392 
106-148 106-1489 
106-157 106-1579 
106-165 106-1659 



CZUDCEO UDA & DISK ORV 
REPORT CODING SECTION 

108 
109 
110 
dit 
lle 
113 
114 
115 
116 
117 
118 
119 

lel 

145 

146 
147 
148 
149 
154 
156 

168 
169 

170 
174 
175 
176 
177 
178 
198 
199 
200 

107062 
107066 
107070 
107074 
107100 
107102 
107104 
107106 
107110 
107112 
107114 
107116 
10/122 
107126 
107132 
107136 
107140 
107144 
107150 
107154 
107156 
107160 
107164 
107170 
107178 
107200 
107204 
107210 
107212 
107214 
107220 
107222 
107224 
107226 
107230 
107232 
107236 
107240 
167242 
107242 
107244 
107246 
107250 
107252 
107254 

107256 
107260 

107262 
107316 
107430 
107534 
107603 

107626 

016503 
005004 
004737 
062705 
110540 
010146 
050216 
050316 
050426 
001366 
012601 
016146 
016146 
016146 
02746 
011146 
016146 
012746 
012746 
010600 
104416 
062706 
016146 
016146 
016146 
012746 
012746 
010600 
104416 
06270€ 
01260 
012604 
0126035 
0053035 
003265 
062705 
005715 
001251 

012605 
012604 
012603 
012602 
012601 
012600 

000167 
000344 

116 
116 
O42 
045 
O45 

3 
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000204 

102742 
000060 

000164 
000166 
000174 
064476 

000002 
107534 
000007 

000020 
000176 
000172 
000170 
107603 
000004 

0900012 

000046 

042 
042 
040 
123 
104 

124 
125 
040 
062 
065 

2s; 

RPTOTN: 

RPTCTN: 

RPIXX: 

RPTMSG: 
RPTMSH; 

RPTMSO: 
RPTMD2: 

L10042; 

MOV 
CLR 
CALL 
A0G 
MOVB 
MOV 
BIS 
BIS 
BIS 
BNE 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
TRAP 
ADO 
MOV 
MOV 
MOV 
MOV 
MoV 

ASCIZ 
eASCIL 
ASCIZ 
-ASCIZ 
-ASCIE 
+ EVEN 

DO. SERN+4(R5),R3 
R4 
OIVv10 
*'0,R5 
R5,-CRO) 
R1,-CSP) 
R2.CSP) 
R3,(SPz 
R4,(SP)+ 
2s 
CSP)+,R1 
O.XFRWCR 
O.AFRRCR 
GO. SEEK(R 
OTEMP, -(SP) 

SEQ 0241 

sDIVIDE BY 10 
sCONVERT TO ASCII CHARACTER 
sPUT DIGIT INTO TEMP STORAGE 

sSEE IF QUOTIENT IS ZERO 

+IF NOT, OIVIDE AGAIN 
13POP STACK INTO Ri 

1),-CSP) 
1),-CSP) 
1),-¢SP) 

(RL), -CSP) 
D.UNITCR 
@RPTMSO, 
07,-CSP) 
SP ,RO 
CS$PNTS 
#20,SP 
D.ECCCCR1), - 
D.SERR(R 

¢ 
¢ 

Caper ge5 
@RPTMO2, 
04,-(SP) 
SP RO 
C$PNTS 
012,S5P 
CSP )+,RS 
(SP)+,R4 
(SP), RS 
RS 
x 

®C..SIZE,R5 
CRS) 
RPTCT 

Js UMP 
L10042-2 

NN"TEST 
\N"UNIT DRIVE 
NC 

1), -¢SP) 
-C(SP) 

1),- 

-CSP 

+:POP STACK INTO RS 
s1POP STACK INTO R4 
3:POP STACK INTO R3 
s;COUNT THE ORIVE TABLES 

21P0P 
3 ;POP 
+1 POP 
+3P0P 
1 POP 
+ 1POP 

7. 

“D3" IN PROGRESS. wy 

sREPEAT FOR ALI. DRIVE TABLES 
3GO TO NEXT CONTROLLER TABLE 

STACK INTO R5 
STACK INTO R4 
STACK INTO R83 
STACK INTO Rz2 
STACK INTO R1 
STACK INTO RO 

SERIAL -NUMBER SEEKS MBYTES MBYTES HARD SOFT 
X10G0 READ WRITTEN ERRORS ERRORS"N\ 

NSS 26D 20S $80 385 LWISS LWDSWSOMD5WS3BD5NS ON 
\SDSNS2NDS8S LSOSANN 

ECC "NN 



CZUOCEO UDA € DISK ORV CIAG MACRO V05.00 Wednes 
PRE-PROGRAMMED SUBROUTINES 

O
A
N
A
 

DS
 
W
e
 

10 
105550 
105550 
105552 
105554 
105556 
105560 
103562 
105564 
105566 

010046 
005001 
000261 
006101 
005300 
100375 
012600 
000207 

;CLOG 

Je 
day 04-Jan-84 16:12 Page 177 

COMPUTE LOGARITHMIC VALUE OF NUMBER TO BASE 2, 
i 
s INPUTS: 
i 
sOQUTPUTS 

CLOG: 

1$;: 

RO - LOGARITHM TO BE CONVERTED 

Rl - VALUE OF 2 RAISED TO POWER OF INPUT NUMQER 

MOV 
CLR 
SEC 
ROL 
DEC 
BPL 
MOV 
RTS 

RO, -(SP) 
Ri 

RL 
RO 
1% 
CSP)+,RO 
PC 

13)USH RO ON STACK 
+SEY UP ZERO START VALLE 
aWITH CARRY READY TO SHIFT IN 
sSAIFT TO LEFT 
VUNTIL RO 
3GOES NEGATIVE 
13P0P STACK INTO RO 

SFQ 0229



CZU0CEO UDA € DISK ORV DIAG MACRO VO5,00 Wednes 
PRE-PROGRAMMED SUBROUTINES 

O
O
 

N
A
 

U
T
S
 
W
O
 

re
 

fo
 

fn
 

ad
 

edi
 c
ad

en
a an

d 
D
U
N
 
e
w
)
 

r
e
 

a
o
n
 

105550 
105550 
105552 
105554 
105556 
105560 
105562 
105564 
105566 

010046 
005001 
000261 
006101 
005300 
100375 
012600 
000207 

;CLOG 

Je 
day 04-Jan-84 16:12 Page 177 

: COMPUTE LOGARITHMIC VALUE OF NUMBER TO BASE 2, 
i 
: INPUTS: 
H 
sQUTPUTS 

CLOG: 

1$; 

RO - LOGARITHM TO BE CONVERTED 

Rl - VALUE OF 2 RAISED TO POWER OF INPUT NUMBER 

MOV 
CLR 
SEC 
ROL 
DEC 
BPL 
MOV 
RTS 

RO,-C€SP) 
R1 

R1 
RO 
1$ 
(SP)+,RO 
PC 

31 USH RO ON STACK 
+SET UP ZERO START VALLE 
sMITH CARRY READY TO SHIFT IN 
+SrtIFT TO LEFT 
sUNTIL RO 
;GOES NEGATIVE 
33POP STACK INTO RO 

SFQ 0229
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PRE-PROGRAMMED SUBROUTINES 

10 

104472 
104476 
104500 
104592 
104504 
104506 

016001 
006301 
011002 
100001 
005201 
000207 

000002 

Li 
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sAPRINT 
i 
:CONVERT AN 18 Bit ADDRESS STORED IN TWO WORDS INTO A FORMAT 
sTHAT WILL ALLOW PRINTING OF THE 18 BIT NUMBER. 
3 

; INPUTS: 

OUTPUTS: 

APRINT: MOV 
AS. 
MOV 
BPL 
INC 

APRIZ; RETURN 

RO - ADDRESS OF TWO WORD BLOCK CONTAINING ADDRESS, 
FIRST WORD CONTAINING LOW 16 BITS. 
SECOND WORD CONTAINING HIGH 2 BITS, 

eCRO),R1 

Ri - HIGH 3 BITS OF ADDRESS 
Re - LOW 15 SITS OF ADDRESS 

i+GET HIGH 2 BITS 
sSHIFT LEFT 
:GET LOW 16 BiTS 
3F 16TH BIT SET 
PLACE IT IN WITH HIGH 2 BITS 

SFQ 0218



SOBA ARNE 
D
O
N
K
U
 
E
W
R
 

105630 
105630 
105632 
105634 
105636 
105640 
105442 
165644 
105650 
105654 
105656 
105662 
105664 
105670 
105672 
105672 

105674 
105676 
105 700 
105702 
105704 
105710 

1085712 
105714 
105716 
105720 
108722 
105724 
105726 
105730 
105734 
105740 

105744 
105746 

DISK ORV_D 
SUBROUTIN 

010046 
010148 
010246 
010346 
010446 
010546 
005037 
005737 
001005 
012700 
104434 
005237 
005105 

104422 

104426 
110004 
005704 
001773 
022704 
001142 

104426 
060004 
005700 
001431 
020001 
103427 
101121 
004737 
013702 
004737 

104426 
Q60004 

ES 

064442 
064474 

064456 

064474 

000001 

106150 
06447¢e 
106150 

+ROREC 

Me 
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;READ A RECORD FROM THE INPUT FILE, PLACS DATA INTO FREE MEMORY. 

; INPUTS: 

OUTPUTS: 

i 
: 

: 

: i 

H 

3 

i 

‘ 

H 

° 

. 

‘ 

‘ 

RDREC: 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
CLR 
TST 
BNE 
MOV 
TRAP 
INC 

ROSTS: COM 
RDST: 

TRAP 

TRAP 
MOVB 
TST 
BEQ 
CMP 
BNE 

TRAP 
ADD 
TS! 
BEQ 
CMP 
BLO 
BHI 
CALL 
MOV 
CALL. 

TRAP 
ADD 

Rl - FILE TYPE 
- UDAS2 TEST 1 OM PROGRAM 

UDAS2 TEST 2 DM PROGRAM 
UDAS2 TEST 3 0M PROGRAM 
TEST 4 QUESTIONS 
UDAS2 TEST 4 OM PROGRAM 
ORIVE DIAGNOSTIC DOWNLINE LOAD PROGRAM O

U
T
S
 

W
D
 

DLLNAM - IF Ri CONTAINS 6, TWO WORDS AT THIS ADDRESS CONTAIN 
NAME OF PROGRAM IN RAD5SO. 

RS - ADJUSTED ADDRESS WHERE TO BRING DATA INTO. 

DATA FROM RECORD IN MEMORY 
CARRY CLEAR IF NO ERROR, CARRY SET IF ERROR 

RO, -~CSP) 23PUSH RO ON STACK 
Ri, -CSP) +;PUSH Ri ON STACK 
Re, -(SP) 3sPUSH R2 ON STACK 
R3,-(SP) ;sPUSH R3 ON STACK 
R4,-CSP) 7:PUSH R4 ON STACK 
RS. -CSP) +:PUSH R5 ON STACK 
FNUM 
FILOPN ;SEE IF FILE ALREADY OPEN 
RDSTS 
oF NAME ,RO 
CSOPEN 
FILOPN :AND MARK AS OPEN 
RS :COMPLEMENT LOAD ADDRESS (SEARCH MODE ) 

3>>>>>>>>>>BREAK BACK TO MONITOR<<ceeeeecy 
C$BRK 

:READ A BYTE FROM FILE 
Cs$GETB 
RO,R4 
R4 i IF ZERO 
RD + KEEP READING 
@1,R4 iWHEN NOT ZERO 
RWRDE t ; IT BETTER BE A ONE 

+READ A BYTE FROM FILE 
CS$GETB 
RO,R4 
RO : IF ZERO, PROCESS DATA 
RODAT 

RO,R1 +CHECK IF TYPE OF FILE LOOKING FOR 
RODAT is TF TOQ SOON IN FILE, KEEP SEARCHING 
ADERR iIF PAST TYPE, GIVE ERROR RETURN 
FWORD 1GET NEXT TWO WORDS 
FDATA,Ro 
FWORD 

:READ A BYTE FROM FILE 
CSGET8 
RO,R4 +ADD TO COMPUTED SUM 

SFQ 0232 



19 1¢45¢e0 
<0 104520 
€? 104524 
22 104526 

104526 

052710 000010 
012600 

090002 

Ni 
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3 UDASRV 

;UDA INTERRUPT SERVICE ROUTINE. MARKS UDA CONTROLLER TABLE THAT AN 
INTERRUPT HAS BEEN RECEIVED. 

s THIS ROUTINE IS CALLED BY A (JSR RO,UDASRV) INSTRUCTION FROM WITHIN 
sTHE CONTROLLER TABLE. THE PC STORED IN RO IS THE ADORESS OF THE C.FLG 
sWORD IN THE CONTROLLER YVABLe. THE STACK CONTAINS THE SAVED CONTENTS 
:OF RO FOLLOWED BY THE INTERRUPTED PC AND PS, 

; INPUTS: 
H RO - 4DDRESS OF C.FLG WORD IN CONTROLLER TABLE 
: STACK - SAVEO CONTENTS OF RO 
OUTPUTS: 
: CT,CMO CILEAREO ANO CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE 
3 RO - RESTORED FROM STACK 

UDASRY: : 
BIS OLT.MSG,(RO) 3SET CT.MSG 
MOV (SP)+,RO i;POP STAC INTO RO 

L10037: 
RII 

SEQ 0220 TW
O
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PRE-PROGRAMMED SUSROUTINES 

A
N
S
 
U
t
e
 

10 

104530 
104530 
104532 
104534 
104536 
104542 
104544 
104546 
104550 
104552 
104554 

104556 
104562 
104566 
104572 

104574 
104576 

104600 
104602 

104604 
104606 
104610 

010246 
010346 
005002 
01,703 
006200 
103001 
060302 
006303 
005700 
001372 

013700 
013703 
020037 
001371 

060200 
005503 

010021 
010311 

012603 
012602 
900207 

054624 

064626 
064630 
064626 

Be 
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iSETTO 
: 
rSET TIMEOUT COUNTER TO SOME NUMBER OF SECONDS FROM CURRENT TIME, 
i 
INPUTS: 
t RO - NUMBER OF SECONOS FOR TIMEOUT 
; R1 - ADDRESS WHERE TWO WORD TIME TO BE PUT 
r,OUTPUTS: 
’ RO - CONTENTS DESTROYED 
H Rl - INCREMENTED BY 2 

+COMPUTE CLOCK TiCKS TIL TIMEOUT 

SETTO: 
MOV R2,-(SP) 5) 8USH R2 ON STACK 
MOV R3,-(SP) 31:PUSH R3 ON STACK 
CLa& Re 3CLEAR PRODUCT 
MOV KW.HZ,R3 3GET MULTIPLICAND 

SETOO: ASR RO rSHIFT MULTIPLIER TO RIGHT 
gcc SETOL sIF A ONE BIT SHIFTED OUT 
Ad0 R3,.R2 s ADD MULTIPLICANO TO PRODUCT 

SETOL: TS Ro sDOUBLE THE MUALTIPLICANO 

BNE SE TOO ICONTINVE UNTIL MULTIPLIER IS ZERO 
1SET CURRENT TIME 

SETO2: MOV KW.EL ,RO +GET TIME 
MOV KW.ELe2,R3 
CMP kO, KW. EL 3 IF CHANGED OURING RETRIEVAL 
BNE SETO2 1 GET IT «GAIN 

yADD TIME TIL TIMEOUT 

ADD R2,RO 1A00 
ADC R3 

yPUT RESULT IN STORAGE 

MOV RO,C(R1)> 
MOV R3,(Ri) 

MOV CSP)+,R3 33POP STACK INTO R3 
MOV CSP)+,Re s2PQP STACK INTO R2 

SFQ 0221
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1 
2 sUDAINT 

3 H 
4 sFUNCTIONAL DESCRIPTION: 
5 : SUBROUTINE TC INITIALIZE A UDA ANO BRING IT ON-LINE. 
6 ’ ALL STEPS ARE CHECKED, AN ERROR MESSAGE IS REPORTED IF ANY ERROR 7 i OETECTED, 
8 ’ 
9 2 INPUTS: 

10 : RS - ADDRESS OF CONTROLLER TABLE. 
11 : R4 - LENGTH, INTERRUPT AND VECTOR FIELDS TO SEND TO UDA 
le s IMPLICIT INPUTS: 
13 a FFREE - FIRST FREE ADORESS OF MEMORY, THIS ADDRESS IS GIVEN TO UDA 14 : AS START OF RING BUFFER. 
15 H FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS, 
16 sOUTPUTS: 
1? ’ Ri - SIZE OF RING BUFFER IN WORDS IF NO ERROR, 
18 : R4 - ADDRESS OF UDAIP REGISTER IN UDA, 
33 H RS - UNCHANGED, 

3 
21 ; Z CLR IF NO ERROR, 
3¢ H Z SET IF ANY ERROR REPORTED 

3 
33 sCHECK IF ENOUGH FREE MEMORY FOR RING BUFFER 

26 104612 UOAINT: 
104612 010346 MOV R3, -(SP) :3FUSH R3 ON STACK 

27 104614 010400 MOV R4,RO +GET MESSAGE LENGTH 
28 104616 000300 SWAB RO 
29 104620 042700 177770 BIC @177770,R0 
30 104624 004737 105550 JSR PC CLOG sCOMPUTE LOGARITHMIC VALUE 31 104630 010102 MOV R1i,Re SAVE RESWLT IN R2 
32 104632 010400 MOV R4,RO +GET COMMAND LENGTH 
33 104634 000300 SWAB RC 
34 104636 006000 ROR RO 
35 104640 006000 ROR RO 
36 104642 006000 ROR RO 
37 104644 042700 177770 BIC 0177770,R0 
38 108680 004737 105550 JSR PC.CLOG sCOMPUTE LOGARITHMIC VALUE 39 104654 060201 ADO Re,Ri sADD THE TWO RESULTS 40 104€56 006301 ASL Ri sMULTIPLY BY 2 WORDS PER RING 41 104660 062701 000002 Ago @<HC.1SZ>72,R1 sADD SPACE FOR INTERRUPT INOICATORS 42 104664 020137 0€4414 LMP Ri, FSIZE sCOMPARE WITH SIZE OF FREE MEMORY 435 104670 101402 BLOS 1$ 
as 104672 000137 9075410 JMP FMERR sFATAL ERROR IF NOT ENOUGH MEMORY 

as sFILL HOST COMMUNICATION AREA WITH ALL ONES 

48 104676 013702 064412 1$: MOV FFREE ,R2 GET FIRST ADORESS OF RING BUFFER 49 104702 010103 MOV R*,RS GET SIZE OF RING BUFFER St 104704 012722 177777 et; MOV @-1,(R2)> WWRITE ONES TO BUFFER 
51 104710 005303 BEC R3 iCOUNT THE WORDS IN BUFFER 
28 194712 003374 BGT 2s +LOOP UNTIL ENTIRE BUFFER WRITTEN 

ze 100 THE INIVIALIZATION 

56 104718 004737 105070 JSR PC,UDAIS! 100 FIRST THREE STEPS 

SFQ 0222 



De 
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PRE -PROGRAMMED 

57 
53 
5Y 
60 
6&4 
62 
€3 

$4 
65 

£8 
6s 

104726 
1043722 
108 72€ 
104732 
LO PBS 
194 74U 
1CATAQ 
104744 
104 (46 
104750 
104752 

104754 
104756 
164760 
104754 
204 763 
164772 
104774 
104778 
105000 

105002 
105006 

* 105010 
108012 
105014 
105016 
105020 

105022 
108022 
105024 
105026 
105030 
105032 

105034 
105010 
10$042 
105044 
105050 
105054 
105056 
105060 

105062 
1058062 
105064 
105066 

SUBRGUT INES 

103460 bcs 93 sGET OUT IF UDA MICROCODE REPORTED FAILURE 
O1Le344 000002 MOV CR3)+,20R4) :WRITE NEXT WORD TO UDASA REGISTER 
012700 000310 MOV @200, ,RO 1GET TRY COUNTER 
016802 «000002 33: MOV 2(R4),R2 sL00K AT UDASA 
001419 BEQ 5¢ 
100005 3PL 43 
1044558 TRAP CSERDF 
000030 » WORD 24 
€00000 WORD {9} 
074602 . WORD ERRO24 
000443 BR 3s 

coS3%00 4$: DEC RO 
£01565 BNE 3% 
10264 000002 S$s MOV Re ,2(k4) +WRITE O TO UDASA (PURGE) 
114502 MOV CR4),R2 VREAD FROM UDAIP (POLL ) 
004737 105410 JSR PC ,UDARSP :WAIT FOR STEP OR ERROR BIT 
103433 bcs 98 1GET OUT IF VOA MICROCODE REPORTED FAILURE 010146 MOV R1,-CSP) +3PUSH R1 ON STACK 
004733 JSR PC, ,ACR3)+ sCALL LAST ROUTINE 
012601 MOV (SP)+,R1 :3POP STACK INTO R1 

:CHECK HOST COMMUNICATION AREA FOR ALL ZEROS 

013702 064412 MOV FFREE ,Re +GET FIRST ADDRESS OF RING BUFFER 
010103 MOV R1,R3 3GeT STZF OF RING BUFFER 
005722 63: TST CR2)+ s:CHECK WORD IN BUFFER 
001003 BNE 7$ :GO TO ERROR REPORTER IF NOT ZERO 
005303 DEC R3 sCOUNT THE WORDS IN BUFFER 
003374 BGT 6$ sLOOP UNTIL ALL WORDS CHECKED 
000405 BR 83 

73: 
104455 TRAP CSERDF 
000027 » WORD 23 
000000 . WORD Q 
074516 WORD ERRO23 
000413 BR 9s 

+SENO GO BIT 10 UDASA REGISTER TO ENO INITIALIZATION 

016500 000006 83: MOV C.BSTCRS),RO iGET BURST VALUE 
006300 asi. RO sSHIFT TO POSITION 
606300 ASL RO 
052700 000001 BIS @S5A.GO,RO 3SET THE GO BIT 
010064 000002 MOV RO,2CR4) sSENO TO UDA 
012603 MOV CSP )+,R3 33POP STACK INTO R3 
000244 CL2Z sCLEAR Z AS NO ERROR INDICATION 
000207 RTS Pc 

sERROR RETURN 

9S: 
012003 MOV CSP)+,R3 7sPOP STACK INTO R3 
000264 SEZ iSET Z TO INDICATE ERROR OCCURRED 
000207 RTS PC 

SFQ 0223 



UDA & 
i 

105070 
105070 
105072 
105074 
105100 
105104 
105112 
105120 

105.26 
10'.132 

105136 
105142 
105146 
105152 
105156 
105160 
105164 
105170 

105172 
105176 
105200 
105204 
105206 
105210 
105212 
105214 
195216 
105220 

105222 
105250 

105234 
105240 
105242 

DISK ORV_OTAG MA 
RAMMED SUSROUTINES 

104422 
010146 
052704 
010437 
013737 
062737 
012737 

016504 
905037 

012746 
012746 
012746 
012746 
104437 
062706 
005764 
005014 

012700 
104436 
005737 
001406 
104455 
000046 
000000 
075044 
000261 
000424 

012737 
012703 

004737 
103414 
004733 

100000 
105300 
064412 
000004 
100000 

004000 
105276 

105410 

EO 
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105304 
105304 
105310 

105546 

sUDAIST 
3 
1START THE INITIALIZATION PROCESS ON THE SELECTED UDA. 
sSTOP BEFORE WRITING THE THIRD WORD SO UDA DOES NUT 
sATTEMPT ANY UNIBUS TRANSFERS, 
H 
s INPUTS: 

RS - ADORESS OF CONTROLLER TABLE 
R4 - LEN, INTI AND VECTOR FIELDS TO SEND TO UDA 

3 
sLGAD TABLE OF DATA TO SEND TO UDASA REGISTER 

SFQ 0224 

UVOAIST: $>>>>>>3>>>BREAK BATK TO MONITOR<<<cececececes 
TRAP C$BRK 
MOV R1,-(SP) +3PUSH Ri ON STACK 
BIS @SA.STP,R4 1SET STEP BIT IN DATA WORD 
MOV R4,SNO.51 sLOAO SENO DATA FOR STE.” 1 OF UDA INIT 
MOV FFREE ,SNOD.S2 sGET MEMORY ADDRESS ANO 
ADD @HC .MSG,.SNO.S2 sLOAD SEND DATA FOR STEP 2 OF UDA INIT 
MOV @SA.TST,SNO.S3 sLOAD SENO DATA FOR STEP 3 OF UDA INIT 

START THE INITIALIZATION BY WRITING TO UDAIP REGISTER 

MOV C.UADRCRS) RO sGET ADDRESS OF UDAIP REGISTER 
CLR NXMAD ;CLEAR MEMORY ERROR FLAG 

sSETUP TIMEOUT ERROR VELTOR 
MOV OPRTIO7, -(SP) 
MOV ONXMI, - (SP) 
MOV @ERRVEC, -C SP) 
MOV 93, -(SP) 
TRAP CSSVEC 
ADO 010,5P 
TST 2(R4) rACCESS UOASA REGISTER 
CLR CR4) iWRITE TO YOATP 

+RETURN TIMEOUT ERROR VECTOR 
MOV @ERRVEC,RO 
TRAP CSCVEC 
bea NXMAD +SEE IF A MEMORY ERROR OCCURRED 

TRAP CSERDF 
WORD 38 
»WORD 0 
.WORD ERRO38 
SEC 
BR 4s 

sSET UP LOOP PARAME:ERS TO EXECUTE THE FOUR STEPS OF INITIALIZATION 

1$; MOV @SA.S1,UOARSD +STORE RESPONSE MASK 
MOV OINITBL RS 1GET INDEX TO UDA SENO/REPONO INITIALIZE TABLE 

sWAIT FOR AND CHECK RESPONSE DATA 

2s: JSR PC ,UDARSP iWATT FOR STEP OR ERROR BITS 
ecs 4s :EXIT IF ERROR 
JSR PC,&CR3)+ i1CALL RESPONSE CHECKER FOR STEP 
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49 
50 
51 
S2 
53 
54 
55 
56 
S7 

58 
59 
60 
61 
62 
€3 
64 
65 
66 
67 
$e 
69 
70 
71 
72 
73 
74 
75 
76 
77 
VF. 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

105244 
105246 
105252 
105260 
105262 
105266 

105270 
105272 
105272 
105274 

105276 
105300 
105302 
105304 
105306 
105310 
105310 

105314 
105320 

105322 
105326 
105330 
105334 
105340 

105342 
1053446 
105352 
105356 

105360 
105362 

105366 
105370 

103412 
006337 
032737 
991003 
012364 
000762 

000241 

012601 
000207 

105314 
000000 
105322 
000000 
105342 
000000 
105360 

012701 
000422 

013701 
000301 
042701 
052701 
000412 

013701 
042701 
052701 
000403 

010201 
010237 

020102 
001405 

105546 
040000 105546 

000002 

004400 

105300 

177400 
010000 

105300 
177400 
020000 

105406 

INITBL: 
SNO.S1: 

SNO.S2; 

SND.S3; 

RSP.Si: 

RSP. Se: 

RSP,S3: 

RSP.S4; 

RSP .CK: 

BCS 43 sGE fT 
ASL UDAR 5D 
BIT @SA.S4,UDARSO 
BNE 3% sGET 
MOV CRS)+,2(R4) 
BR 24 

cic 

MOV (SP)+,RL 
RTS Pc 

sDATA TO BE SENT AND RECELVED BY UDA 

-WORO = RSP. S1 sist 
»WORD =O s1ST 
.WORD = =-RSP,S2 s2ND 
-WORD 0 +2N0 
«WORD RSP .S3 13R0 
-WORD O 13RD 
»WORD = RSP.S4 34TH 

sRESPONSE CHECK FOR FIRST WORD (STEP 
+CHECK FOR PROPER CONTROLLER TYPE 

MOV OSA.S1+SA.0I,R1 sSET 
BR RSP .CK sNOW 

SFQ 0225 

OUT IF ERROR 
sSAdIFT TO NEXT STEP BIT 
sCHECK IF NOW AT STEP 4 

OUT IF SO 
+WPITE DATA TO UDASA REGISTER 
:STAY IN LOOP 

CLEAR CARRY FOR NO ERROR INDICATION 

13POP STACK INTO R1 

INITIALTIZA’ ION 

RESPONSE CHECK ROUTINE 
TO SENO TO UDASA 
RESPONSE CHECK ROUTINE 
TO SENO TO UDASA 
RESPONSE CHECK ROU’ INE 
TO SEND TO UDASA 
RESPONSE CHECK ROUTINE 

1) FROM UDASA 

SiEP ONE BIT 
DO A RESPONSE CHECK 

tRESPONSE CHECK FOR SECOND WORD (STEP 2) FROM UDASA 
1CHECK FOR ECHO OF INTI ANO VECTOR 

MOV SNO.S1,R1 sGET 
SWAB Ri sGET 
BIC 0177400 ,RL 
BIS @35A.S2,R1 iSET 
BR RSP .CK NOW 

sRESPONSE CHECK FOR THIRD WORD (STEP 

WORD SENT TO UDASA 
KIGH 8 BITS 

STEP 2 BIT 
DO A RESPONSE CHECK 

3) FROM UDASA 
1CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS 

MOV SNO.S1,R1 sGET 
BIC 9177400,R1 
BIS @SA.S3,R1 sSET 
BR RSP .CK 

WORD SENT TO UDASA 
1JUST LOW 8 BITS 

STEP 3 BIT 
i1NOW DO A RESPONSE CHECK 

tRESPONSE CHECK FOR FOURTH WORD (STEP 4) FRUM UDASA 
tCHECK FOR ECHO OF PURGE ANDO LFAIL BITS 

MOV 
MOV 

Re,R1 
Re, SSTEPS 

iGET RESPONSE FROM UDA ANO 
iSAVE STEP 4 VALUE. 

1RESPONSE CHECK, COMPARE EXPECTED DATA IN R1 WITH ACTUAL DATA IN Ro 

CMP R1L,R2 
BEQ is 

1COMPARE THE DATA 
sEXIT IF COMPARED CORRECYLY 
sERROR, "UDA OID NOT RETURN CORRECT DATA IN 

UOASA REGISTER DURING INITIALIZATION: 
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105 

10d 
107 
108 
109 

105372 
105374 
105376 
105400 
105402 
10d4c¢ 

105406 

104455 
€00034 
900000 
074616 
NC0261 
900207 

900000 

C20 VO5.00 Wednesday 04-Jan-84 16:12 Page 175-2 

1s; 

SSTEP4: 

TRAP 
» WORD 
. WORD 
WORD 
SEC 
RTS 

«WORD 

C#ERDF 
25 
0 
ERRO2S 

PC 

0 

Ge 

+SAVE STEP 4 VALUE HERE 

SFQ 0226
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O
D
N
A
U
E
 

W
i
v
r
e
 

105410 
105410 
105412 
105420 
105424 
105426 
105432 
105436 
105440 
105446 

105450 
105452 
105456 
105460 
105466 
105470 
105472 
105500 
105502 
105506 
105510 
105512 
105514 
105516 

105520 
105524 
105526 
103530 
105532 
105534 
105536 
105540 

010146 
082737 
012700 
010501 
062701 
004737 
012601 
033764 
001024 

104422 
005737 
001770 
023765 
101005 
001363 
023765 
103757 
016402 
104455 
000026 
000000 
074470 
000407 

016402 
100006 
104455 
000025 
000000 
074430 
000261 
000207 

100000 
000012 

000040 
104530 

105546 

064616 

064630 

064626 

000002 

000002 

105546 

000002 

000042 

900040 

sUDARSP 
H 
sWAIT FOR UDA TO RESPOND WITH DATA IN UOASA REGISTER, 
1ETTHER STEP BIT FROM MASK IN LOCATION UDARSD OR ERROR BIT 
:WILL CAUSE A TERMINATION. 
sAN ERROR MESSAGE WILL BE PRINTED IF THE UDA DOES NOT RESPOND 
:IN 10 SECONOS OR IF ERROR SETS, 
$ 
s INPUTS: 
' UDASRD - MASK OF STEP BIT TO LOOK FOR 
’ RS - ADDRESS OF CONTROLLER TASLE 
; R4 - ADDRESS OF UDAIP REGISTER 
sOUTPUTS; 
H ERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS 
H Re _ - DATA FROM UCASA REGISTER 
H CARRY SET IF ERROR BIT SETS OR TIME OUT 

UDARSP: 
MOV Ri, -CSP> 3;PUSH R1 ON STACK 
BIS OSA.ERR,UDARSD :SET ERROR BIT IN MASK WORD 
MOV @10,,RO :SET UP FOR 10 SECOND TIMEOUT 
MOV RS,R1 sPOINT TO COUNTER IN CONTROLLER TABLE 
AOD ec.TO.R1 
JSR PC,SETTO 
MOV (SP )+,R1 +3POP STACK INTO R1 

1s: BIT UDARSD, 2(R4) +L 00K AT ERROR ANDO STEP BIT 
BNE 3$ ;BRANCH IF EITAER SET 

3 >>>>>>>5>>BREAK BACK TO MONITOR<<cceeceece 
TRAP C4BRK 
5G KW.CSR iSEE IF CLOCK ON SYSTEM 
8 1% 
CMP KW.EL+2,C,. TOHCRS) 1CHECK IF TIME OUT OCCURRED 
BHI et 
BNE 1$ 
CMP KW.EL,C.TOCRS) 
BLO 1$ 

as; MOV 2(R4),R2 ;GET REGISTER CONTENTS 
TRAP C#ERDF 
WORD 22 
. WORD 0 
. WORD ERRO22 
BR 43 

:CHECK TF ERROR BIT SET 

38; MOV 2(R4),R2 +GET REGISTER CONTENTS 
BPL Ss vEXIT IF ERROR NOT SET 
TRAP CSEROF 
. WORD ei 
. WORD 19] 
. WORD ERRO21 

4: SEC 
RTS PC 

tNORMAL EXTT 

SEQ 0227 
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5i 105542 000241 S$: CLC sCLEAR CARRY AS NO ERROR INDICATION 
3e 105544 «000207 RTS PC 

3 
2e sLOCATION FOR STEP BIT MASK 

$6 105546 000000 UDARSO; .WORD OQ LOAD BY CALLING ROUTINE 
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O
A
N
K
D
U
 
E
W
R
 

105550 
105550 
105552 
105554 
105556 
105560 
105562 
105564 
105566 

010046 
005001 
000261 
006101 
005300 
100375 
012600 
000207 

i; CLOG 

Je 

: 
sCOMPUTE LOGARITHMIC VALUE OF NUMBER TO BASE 2. 
H 
, INPUTS: 
i 
sQUTPUTS 

CLOG: 

1$; 

RO - LOGARITHM TO BE CONVERTED 

Rl - VALUE OF 2 RAISED TO POWER OF INPUT NUMBER 

MOV 
CLR 
SEC 
ROL 
DEC 
BPL 
MOV 
RTS 

RO,-CSP) 
R1 

Ri 
RO 
lt 
CSP)+,RO 
PC 

aa /USH RO ON STACK 
iSET UP ZERO START VALLE 
sWITH CARRY READY TO SHIFT IN 
+SAIFT TO LEFT 
:UNTIL: RO 
3;GOES NEGATIVE 
:3POP STACK INTO RO 

SFQ 0229
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D
O
O
N
A
N
 
A
W
R
e
 

105570 
105574 
105600 
105602 
105606 
105610 

012701 
004737 
006101 
004737 
006001 
000207 

RV DIAG MA 
UTINES 

000006 
105630 

105612 

CRO VO5.00 Wecnesday 94-Jan-84 16:12 Page 178 

iRDOLL 

Ke 

: 
:READ DISK DRIVE DOWNLINE LOAD PROGRAM INTO MEMORY 

; INPUTS: 

; OUTPUTS 

RDOLL: 

OLLNAM - NAME OF PROGRAM IN RADSO (TWO WORDS) 
3 

FREE MEMORY CONTAINING PROGRAM 
CARRY CLEAR IF NO ERROR, CARRY SET IF PROGRAM NOT FOUND 

MOV 
CALL 
ROL 
CALL 
ROR 
RETURN 

06.,R1 
RDREC 
RL 
CLOSEF 
RL 

s TYPE OF PROGRAM IN DATA FILE 
sREAD PROGRAM INTO MEMORY 

sPRESERVE CARRY STATE IN R1 
+ WHILE CLOSING THE DATA FILE 

s AS NORMAL POSITION IS LOST 

SFQ 0230 



O
A
n
K
A
U
S
 
A
M
R
 

D
O
 

10 
12 105612 
13 105615 
14 105620 
15 105622 
16 105626 

005737 064474 
001403 
104435 
005037 064474 
000207 

Le 
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;CLOSEF 

CLOSE DATA FILE FOR DM PROGRAMS 

INPUTS: 
FILOPN - ZERO IF FILE NOT OPEN 

;QUTPLTS: 
; NONE 

CLOSEF: TST FILOPN 
BEQ 1$ 
TRAP CsCLos 
CLR FILOPN 

1$; RETURN 

sSEE IF FILE CURRENTLY OPEN 

sAND MARIK AS SO 

SEQ 0231 
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O
D
 
I
R
U
P
 
W
R
 

105630 
105630 
105632 
105634 
105636 
105640 
105442 
105644 
105650 
105654 
105656 
105662 
105664 
105670 
105672 
105672 

105674 
105676 
105 /00 
105702 
105704 
105710 

105712 
105714 
105716 
105720 
105722 
105724 
105726 
105730 
105734 
105740 

105744 
105746 

OISKk 
SUSROU 

010046 
010144 
010246 
010346 
010446 
010546 
005037 
005737 
001005 
012700 
104434 
005237 
005105 

104422 

104426 
110004 
005704 
001773 
022704 
001142 

104426 
060004 
005700 
001431 
020001 
103427 
101121 
004737 
013702 
004737 

104426 
060004 

Or 
OYIN E 

064442 
064474 

064456 

064474 

000001 

106150 
06447¢ 
106150 

Q2aG MACRO VC'5.00 Wednesday 04-Jan-84 16:12 Page 180 

sROREC 

Me 

;READ A RECORD FROM THE INPUT FILE, PLAC DATA INTO FREE MEMORY. 

; INPUTS: 

OUTPUTS: 
ee
 

ee
 

we
 

ws
 

we
 

we
 

me
 

we
 

we
 

we
 

oe
 

te
 

ae
 

RDREC; 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
CLR 
TST 
BNE 
MOV 
TRAP 
INC 

RDSTS: COM 
RDST: 

TRAP 

TRAP 
MOVB 
TST 
BEQ 
CMP 
BNE 

TRAP 
ADD 
Ts! 
BEQ 
CMP 
BLO 
BHI 
CALL 
MOV 
CALL. 

TRAP 
ADD 

Rl - FILE TYPE 
- UDAS2 TEST 1 DM PROGRAM 

UOAS2 TEST 2 DM PROGRAM 
UDAS2 TEST 3 0M PROGRAM 
TEST 4 QUESTIONS 
UOASe TEST 4 OM PROGRAM 
DRIVE DIAGNOSTIC DOWNLINE LOAD PROGRAM O

U
S
W
w
M
 PE

 

DLLNAM - IF R1 CONTAINS 6, TWO WORDS AT THIS ADDRESS CONTAIN 
NAME OF PROGRAM IN RADSO. 

R5 - ADJUSTED ADDRESS WHERE TO BRING DATA INTO. 

DATA FROM RECORD IN MEMORY 
CARRY CLEAR IF NO ERROR, CARRY SET IF ERROR 

RO,-CSP) +3PUSH RO ON STACK 
R1,-CSP) +;PUSH R1 ON STACK 
Re, -CSP) +3;PUSH R2 ON STACK 
R3,-CSP) 33:PUSH R3 ON STACK 
R4,-CSP) 33;PUSH R4 ON STACK 
R5,-CSP) +:PUSH RS ON STACK 
FNUM 
FILOPN +SEE IF FILE ALREADY OPEN 
ROSTS 
oF NAME ,RO 
C#OPEN 
FILOPN sAND MARK AS OPEN 
RS sCOMPLEMENT LOAD ADDRESS (SEARCH MODE ) 

3>>>>>>>>>>BREAK BACK TO MONITOR< cee eeececey 
CsBRK 

sREAD A BYTE FROM FILE 
CSGETB 
RO,R4 
R4 :IF ZERO 
RD 3 KEEP READING 
@1,R4 iWHEN NOT ZERO 
RWRDE 1 3 IT GETTER BE A ONE 

+READ A BYTE FROM FILE 
CSGE TB 
RO,R4 
RO ; IF ZERO, PROCESS DATA 
RDDAT 
RO,R1 iCHECK IF TYPE OF FILE LOOKING FOR 
RODAT sTF TOQ SOON IN FILE, KEEP SEARCHING 
RDERR sIF PAST TYPE, GIVE ERROR RETURN 
FWORD 3GET NEXT TWO WORDS 
FDATA,Re 
FWORD 

sREAD A BYTE FROM FILE 
C8GETB 
RO,R4A ;ADD TO COMPUTED SUM 

SFQ 0232
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50 
51 
se 
53 
54 
55 
56 
$7 
58 
39 
60 
61 
62 
63 
64 
65 
66 
67 

99 
10u 
101 

105750 
105752 
105754 
105760 
105762 
105 766 
105770 
105776 
106000 
106092 

106004 
106010 
106014 
106020 
106024 
106026 
106030 
106032 
106036 
106040 
106044 
106046 
106050 
106054 
106056 
106060 
106060 
106062 
106064 
106066 
106070 
106072 
106074 

106076 
106100 
106102 
106104 
106106 

106110 
106110 
106112 
106114 
106116 
106120 
106122 
196124 
106126 
106130 
106132 
106134 
106136 
106140 
106144 
106146 

105704 
OO1LeL 
020127 
001007 
023702 
001341 
023737 
001335 
005105 
000733 

OO4737 
013703 
004737 
162763 
001431 
005705 
100413 
013701 
060501 
020127 
103452 
060305 
022701 
103446 
160301 

204426 
005705 
100401 
110021 
060004 
005303 
001371 

104426 
960004 
105704 
001672 
000443 

104426 
060004 
105704 
001037 
005705 
100663 
012605 
012604 
012603 
01260? 
012601 
012690 
010137 
000241 
000207 

000006 

064674 

064676 

106150 
064472 
106150 
900006 

064472 

002122 

0643542 

064442 

TSTB R4 
BNE RWROC1 
che R1,06 
BNE 1$ 
CMP DLLNAM , Re 
BNe ROST 

064472 cme DLLNAM+2,FDATA 
BNE ROST 

1l$; COM RS 
BR ROST 

RDDAT: CALL FWORL 
MOV FOATA R35 
CALL FWORGD 
SUB 96,R3 
BEQ RWORDT 
TST R5 
BMI 1$ 
MOV FOATA,R1 
ADO R5,R1 
CMP R1, @STORAG 
BLO RDERR 
AdD R3,R1 
CMP @<STORAG+S/0SIZ>,R1 
BLO ROERR 
SUB R3,RtL 

1s: 
TRAP C$GETS 
TST RS 
BMI es 
MOVE RO,CR1)+ 

es: ADD RO,R4 
DEC R3 
BNE 1$ 

TRAP C$GETB 
40D RO,R4& 
1ST8 R4 
BEA ROST 
BR RWRDEL 

RWURDT: 
fRAP CsGETB 
ADD PO,RA 
TST3 R& 
BNE RWKDEL 
TsT R5 
BMI RDST 
MOV CSP)+,RS 
MOV CSP)+,R4 
MOV (SP)+,R3 
MOV (SP )+,Re 
MOV CSP)+,R1 
MOV CSP )+,RO 
MOV R1,FNUM 
CLC 
RETURN 

SFQ 0233 

;SEE IF THIS SUM IS ZERO 
s__IF NOT, REPORT CHECKSUM ERROR 
:IF FILE TYPE IS A 6 

; MATCH THE PROGRAM NAME 
sKEEP SEARCHING IF NOT DESIRED PROGRAM 

sGET STORAGE ADCRESS 
sSWITCH FROM SEARCH TO STORE MUDE 

sREAD BYTE COUNT 
sSAVE IN R3 
sREAD LOAD ADDRESS 
sSUBTRACT BYTES ALREADY READ FROM BYTE COUNT 
rIF RESULT IS ZERO, THIS IS A TRANSFER BLOCK 
sIF IN SEARCH MODE, 
s BYPASS TRANSFER ADORESS COMPUTATION 
;GET LOAD ADORESS 
; R1 -> REAL STARTING ADORESS 
+ RL MUST BE GREATER THAN STORAG 
+ IF NOT, ERROR 
ADD BYTES IN RECORD 
s RL MUST BE LESS THAN ENDING ADDRESS 
; IF NOT, ERROR 

sREAD A BYTE FROM FILE 

sIf IN SEARCH MODE, 
1 BYPASS DATA STORAGE 
sSTORE IN MEMORY 
sUPDATE CHECKSUM 
;CUUNT THE BYTE 
iGET THEM ALL 
sREAD & BYTE FROM FILE 

ADD 
IF CHECKSUM CORRECT, 
i; THEN GO READ NEXT RECORD 
: ELSE REPORT ERROR 

sREAD A BYTE FROM FILE 

sADD TO COMPUTED CHECKSUM 
:CHECK LOW BYTE OF SUM 
sBRANCH If CHECKSUM ERRUR 
IF IN SEARCH MODE, 
: KEEP ON SEARCHING 
+:POP STACK INTO RS 
33POP STACK INTO R& 
3:POP STACK INTO R3 
+:POP STACK INTO ‘2 
+3;PQP STACK INTO R1L 
+3POP STACK INTO RO 
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102 
108 106150 FWORD: READ A BYTE FROM FILE 104 106150 104426 TRAP —C4GETB 
105 106152 960004 ADO RO, RG )UPDATE CHECKSUM ERROR 106 106154 110037 064472 MOVB ——- RO. FDATA START TO BUILD WORD 107 READ A BYTE FROM FILE 108 106160 104426 TRAP —C3GETB 
109 106162 060004 ADD RO.RS SUPDATE CHECKSUM 110 106164 110037 064473 MOV -ROSFDATAe1 iCOMPLETE WORD 
1:1 106170 00020? RETURN 
113 106172 004737 105612 ROERR: CALL  CLO:F :CLOSE FILE AS POSITION IS LOST 114 106176 012605 MOV (SP. +R 11POP STACK INTO R5 106200 012604 MOV (SP)>sR4 POP STACK INTO Ra 106202 012603 MOV (SP) (RB 1sPOP STACK INTO R3 106204 012602 MOV (SP)- RO sPOP STACK INTO R2 106206 012601 MOV (E>). R1 1iPOP STACK INTO R1 106210 012600 MOV (SP)+sRO 1iPOP STACK INTO RO 115 106212 000261 SEC JERROR RETURN, FILE NOT FOUND 116 106214 000207 RETURN 
118 106216 RWADEL: 

106216 104454 TRAP CHERSF 
106220 000005 -WORD 5 
106222 000000 "WORD 0 
106224 074336 "WORD  ERROOS 

119 1D0 CLEAN-UP TRAP 120 106226 104444 TRAP —C4DCLN
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D
O
D
N
A
U
 

B
W
 
N
r
 

106230 
106230 
106236 
106242 
106250 
106250 

106252 
106252 
106256 
106256 

062737 
005537 
012777 

000002 

005237 

000002 

000001 
064630 
000105 

064454 

064626 

156346 

vRWLLT 
H 
:LLOCK INTERRUPT SERVICE ROUTINE 

KWLIT:: 
Ado #1,KW.EL 
ADC KW, EL +2 
MOV kW. OUT, aKW.CSR 

L10040; 
RTI 

INTSRV:: 
INC INTRCY 

L1O041L; 
RTI 

iCOUNT THE INTERRUPT 

sRESTART THE CLOCK 

+: FLAG INTERRUPT AS RECEIVED 

SFQ 0235
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C
O
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A
U
 
E
W
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106260 
106264 
106266 

106270 
106274 
106300 
106304 
106310 
106312 
106316 
106322 
106326 
106330 
106332 
106334 
1€6336 
108340 
106344 
106346 
106354 
106354 
106356 
106360 

005037 
010346 
010446 

012746 
012746 
012746 
012746 
104437 
062706 
012703 
912704 
005714 
001403 
005034 
005303 
001373 
005737 
001403 
012777 

012604 
012603 
900207 

064636 

064616 

000105 156242 

RESET 

Be
 

we
 

ee
 

Be
 

we
 

oe
 
w
o
 

RESET: 

1$; 

2s: 

33; 

D3 

RESET ALL UDA-50S IN THE CONTROLLER TABLES 

INPUTS: 
IPAORS - CONTAINS ALL IP ADDRESSES 

OUTPUTS: 
NONE 

CLR 
MOV 
MOV 

MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 
MOV 

NXMAD 
R3,-CSP) 
R4,-CSP) 

OPRIO7, -(SP) 
ONXMI, -(SP) 
OERRVEC, -( SP) 
@3,-CSP) 
CS#SVEC 
#10,SP 
#8. ,R3 
@IPADRS,R4 
CR4) 

oKW, OUT, OKW, CSR 

CSP)+,R4 
CSP )+,R3 

sCLEAR NON-EXISTANT MEMORY ADDRESS 
siPUSH R3 ON STACK 
s3PUSH R& ON STACK 
sSETUP TIMEQUT ERROR VECTOR 

sR3 = COUNTER OF ENTRIES 
1R4 -> IP KOORESS 
sIS THERE AN ENTRY? 
+IF NOT, DONE 
sINIT UDA 
sMAKE SURE WE GO NOT EXTEND OVER AREA 
rIF NOT DONE. BRANCH 
sSEE IF CLOCK PRESENT, 
sBRANCH IF NOT, ELSE 
iSTART THE CLOCK. 

33POP STACK INTO R4 
ssPOP STACK INTO R3 

SEQ 0236



35 

106362 
106366 
106370 
106372 
106374 
106376 
106400 
106404 
106410 
106414 
106420 
106424 
106430 
106432 
106436 
106440 
106444 
106446 
106450 
106454 
106456 
106462 
106466 
106466 
106470 
106478 
106476 
106500 
106502 
106506 
106510 
106514 
1065en 
106520 
106522 
106526 
106530 
166532 
106534 
106536 
106540 
106542 
106542 
406546 

UA € DISK 
AMMED SUBR 

005737 
001465 
010046 
010346 
010446 
010546 
013703 
013704 
013700 
004737 
012700 

012603 
012600 

112700 
004737 

064616 

064626 
064630 
064624 
102704 
000074 
102704 

102704 

075722 

000011 

000060 
075506 

U75722 

000011 

000060 
075506 

075722 

000040 
07556 

iRNTIME 
: 
sPRINT RUNTIME 
3 
vINPUTS;: 

E3 
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i KW,.EL - CONTAINS ELAPSED TIM: 
KW.HZ - HERTZ OF CLOCK 

OUTPUTS: 
IF CLOCK ON SYSTEM: 

' "  RNTIME HH:MM:SS “ PRINTED 
t IF NO CLOCK: ONE SPACE IS PRINTED 

RNTIME: TST KW.CSR +CHECK IF A CLOCK PRESENT 
BEQ RNTIMX xBRANCH IF NOT 
MOV RO,.-CSP) :sPUSH RC ON STACK 
MOV R3,-CSP) +1PUSH R3 ON STACK 
MOV R4,-CSP) 33PUSH R4 UN STACK 
MOV R5,-CSP) s1PUSH RS ON STACK 
MOV KW.EL RS sGET ELAPSED TIME 
MOV KW.El.+2,R4 
MOV KW.HZ,RO sGET SPEED OF CLOCK 
CALL OIVIDE 1COMPUTE SECONDS OF ELAPSED TIME 
MOV 060. .RO sNOW DIVIDE BY 60 
CALL DIVIDE 3 TO COMPUTE MINUTES 
MOV R5,-CSP) +3;PUSH RS ON STACK 
CALL DIVIDE sOIVIGE 8Y 60 AGAIN 
MOV Ro. -(SP) sPUSH RS ON STACK 
JSR R1.LPNT sCALL LPNT PRINT ROUTINE 

. WORD RNTIM sADORESS OF ASCIZ STRING 

. WORD ARG.CT sARGUMENT COUNT ¢ 2 
cre 1s R5,¢9. :IF MINUTES 9 OR LESS 
8 
Move 9'0,RO sSTORE @'O IN RO AND 
JSR PC,PRINTC sPRINT THE CHARACTER. 

1$; 
MOV RS, -(SP) +PUSH RS ON STACK 
stSR R1,LPNT +CALL LPNT PRINT ROUTINE 
WORD RNTIM1 sADDRESS OF ASCIZ STRING 
. WORD ANG.CT s ARGUMENT COUNT « 2 
MOV CSP)+,RS 33POP STACK INTO R5 
CMP R5,09, sIF 9 OR LESS 
BGT 2s 
MOVB @'0,RO iSTORE @'O IN RO AND 
JSR PC, PRINTC sPRINT THE CHARACTER, 

et; 
MOV R5, -(SP) sPUSH RS ON STACK 
JSR R1,LPNT CALL LPONT PRINT ROUTINE 
» WORD RNTIM2 rADDRESS OF ASCIZ STRING 
WORD ARG.CT sARGUMENT COUNT ¢ 2 
MOV CSP )> 33POP STACK INTO R5 
MOV (SP )+ 23POP STACK INTO R4 
MOV CSP )+ +3POP STACK INTO R3 
MOV CSP)+,RO 3s3POP STACK INTO RO 

RNTIMX; 
MOVB o' = ,RO +STORE ®°' IN RO ANO 
JSR PC, PRINTC sPRINT THE CHARACTER. 

SFQ 0237 
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37 106552 000207 

F3 
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RETURN 

SFQ 0233
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D
O
O
A
I
A
U
D
 
w
r
 

106554 
106560 
106562 
106566 
106572 
106600 

106602 
106604 
106610 
106612 
106620 
106622 
106624 
106632 
106634 
106634 
106636 
106640 
106642 
106644 
106646 

106650 
106652 

012700 
010501 
062701 
004737 
026437 
(01022 

104422 
005737 
001770 
023765 
101005 
001363 
023765 
103757 

104455 
000033 
000000 
074654 
000264 
000207 

000012 

000040 
104520 
000002 106650 

064616 

064630 Cc00042 

064626 000040 

3; WCHNG 

3 

3 

WCHNG: 

1$; 

383 

2s: 

WCHNGD : 
BRLEV: 

WAIT UNTIL. UDASA CHANGES FROM WHAT IS IN WCHNGD 

MOV 10, ,RO 1SET TIMEOUT FOR 10 SECONDS 
MOV R5,R1 +POINT TO CONTROLLER TABLE 
ADD @c.T0,R1 
CALL SETTO 
CMP 2(R4),WCHNGD sSEE IF CHANGED 
BNE 2s 

2 >>>>>>>>>>BREAK BACK TO MONITOR<cceeeeece 
TRAP Cs6RK 
bea wu CSR aSEF IF CLOCK ON SYSTEM 

1 
cee 33 KW.EL+2,C. TOHCRS) iCHECK IF TIME OUT OCCURRED 

BNE 1% 
chp KW.EL,C,TOCRS) 
BLO 1$ 

TRAP CsEROF 
» WORD 27 
. WORD 0 
-WORD ERRO27 
SEZ + FLé5 AS ER}.OR 
RETURN + RETURN YO CALLING PROGRAM 

.BLKW 1 : OLD PORT CONTENTS 

.BLKW 1 + WORD FOR BRANCH LEVEL STORAGE 

SFQ 0239 



REBBRTo CHB Ing Beet ERY 
te 
40 
42 
43 
44 
45 
46 
47 
48 
49 

50 

101 

103 

105 

107 

106654 

106654 
106656 
106660 
106662 
106664 
106666 
10667) 
106674 
106700 
106702 
106704 
106/10 
106714 
106720 
108724 
106730 
106734 
106742 
106744 

106750 
106750 
106754 
1045756 
106760 

106764 
106770 
106772 
106774 
107000 
107004 
107006 
167010 
107014 
107016 
107020 
107022 
107024 
107026 
107032 
107036 
107042 
107044 
107046 
107050 
107052 
107056 

010046 
610146 
010246 
010346 
010446 
010546 
013746 
004137 
107262 
000002 
004737 
112700 
004737 
012701 
012700 
004737 
022737 
001402 
000137 

004137 
107316 
000000 
013705 

005765 
109520 
010504 
062704 
012703 
012401 
00,511 
005761 
400504 
010546 
010446 
010546 
010146 
012700 
012701 
112720 
005301 
001374 
005010 
011605 
016501 
016502 
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064444 
075714 

106362 
000015 
075506 
064682 
001604 
104530 
000004 

107242 

075714 

064424 

000002 

000020 
000010 

000002 

064476 
000022 
000040 

000200 
900202 

064444 

»SBTTL REPORT CODING SECTION 

ty: 

3 THE REPORT CODING SECTI%i CONTAINS THE 
: “PRINTS” CALLS THAT GENERATE STATISTICAL REPORTS, 

LSRPT3: 

MOV RO, -CSP) 
MOV R1,-CSP) 
MOV Re, -(SP) 
MOV R3,-CSP) 
MOV R4, -(SP) 
MOV RS. -CSP) 
MOV TNUM, -CSP) 
JSR R1,LPNTS 
.WORD = =RPTMSG 
~ WORD ARG.CT 
CALL RNTIME 
MOVB aCR,RO 
JSR PC,PRINTC 
MOV OSTIME.R1 
MOV 015.960. ,RO 
CALL SETTO 
CMP 04, TNUM 
BEQ 1$ 
JMP RP EXX 

1$: 
JSR R1,LPNTS 
. WORD RP TMSH 
-WORD  ARG.CT 
MOV CTABS,RS 

RPTCT: YST C.UNITCRS) 
BMI RPTCIN 
MOV RS ,R4 
AOD eC ,ORO,R4 
MOV 28. ,R3 

RPTDT: MOv CR4A)+ RL 
BEQ RPTCIN 
TST D.UNITCRL) 
BHI RPTOITN 
MOV R3,-CSP) 
MOV R4.-(SP) 
MOV RS, -f SP) 
MOV R1,-CSP) 
MOV oTEMP RO 
MOV #18, ,R1 

L$: MOVB @' ,CRO)+ 
DEC Ri 
BNE 18 
CLR CRO) 
MOV (SP),RS 
MOV D.SERNCRS),R1L 

OQ, SERN+2¢€R5),Re 

+;PUSH 
+:PUSH 
33PUSH 
+3PUSH 
13PUSH R4 Ow STACK 
33PUSH RS ON STACK 
3PUSH TNUM ON STACK 
CALL LPNTS PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
sARGUMENT COUNT » 2 
1GET RUNTIME PARPMETERS 
+STORE @CR IN RO AND 
sPRINT THE CHARACTER. 
+AT 15 MINUTES FCM NOW 
+SET TIME FOR NEX!S REPORT 

sIF NOT TEST 4 
:BRANCH IF 50, ELSE 
sEXIT REPORT SECTION. 

RO 
RL 
R2 
R3 

ON 
ON 
ON 
ON 

STACK 
STACK 
STACK 
STACK 

CALL CPNTS PRINT 2G 2° (NE 
rADDRESS OF ALT STRONG 
tARGUMENT COUN #2 
GET ADORESS OF 151 CONTROLLER TALE 

rSEE TF COMPROLLUR GVATLABLE FOR (0° TING 

iCOMPUTE AUBOE St OF 

iGET COUNT OF UAT ES 
sLOOK AT POTATER 
iGO fO NEXT TF OND PARLE 
1SEE IF ORIVE AVA! LATILE 

WOVE YABLE FOINTERS 

33PUSH R3 ON STACK 
+3PUSH R4 ON STACK 
+7PUSH RS ON STACK 
+3;PUSH RL ON STACK 
:PLACE 18 SPACE CHARACTERS INTO 
+ TEMP STORAGE 

+ THEN A NULL C4ARACTER 
sGET DRIVE TABLE STORAGE ADDRESS 
GET SERTAL NUMBER 

SFQ 0240 
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108 
109 
110 
lit 
lle 
113 
114 
115 
116 
117 
118 
119 

lel 

145 

146 
147 
148 
149 
154 
156 

168 
169 

170 
174 
175 
176 
177 
178 
198 
199 
200 

107062 
107066 
107070 
107074 
107100 
107102 
107104 
107106 
107110 
107112 
107114 
107116 
10/122 
107126 
107132 
107136 
107140 
107144 
107150 
107154 
107156 
107160 
107164 
107170 
107174 
107200 
107204 
107210 
107212 
107214 
107220 
107222 
107224 
107226 
107230 
107232 
107236 
107240 
107242 
107242 
107244 
107246 
107250 
107252 
107254 

107256 
107260 

107262 
107316 
107430 
107534 
107603 

107626 

016503 
005004 
004737 
062705 
110540 
010146 
050216 
050316 
050426 
001366 
012601 
016146 
016146 
016146 
0°2746 
011146 
016146 
012746 
012746 
010600 
104416 
062706 
016146 
016146 
016146 
012746 
012746 
010600 
104416 
06270€ 
01260 
012604 
012605 
0053035 
003265 
062705 
005715 
001251 

012605 
012604 
012603 
012602 
012601 
012600 

000167 
000344 

116 
116 
042 
045 
O45 
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000204 

102742 
000060 

000164 
000166 
000174 
064476 

000002 
107534 
000007 

900020 
000176 
000172 
000170 
107603 
000004 

090012 

000046 

042 
042 
040 
123 
104 

124 
125 
040 
062 
065 

2s; 

RPTOTN: 

RPTCTN: 

RPIXX: 

RPTMSG: 
RPTMSH:; 

RPTMSO: 
RPTMOe2: 

110042; 

MOV 
CLR 
CALL 
ADD 
MOVB 
MOV 
BIS 
BIS 
BIS 
BNE 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
TRAP 
ADO 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 
MOV 
MOV 
MOV 
DEC 
BGT RPTD 
ADD 
TsT 
BNE 

MOV 
MOV 
MOV 
MOV 
MOV 
HOV 

WORD 
» WORD 

AGCIZ 
»ASCIL 
ASCIZ 
-ASCIZ 
sASCIE 
+EVEN 

3 

O.SERN+4(R5),R3 
R4 
DIV1O 
*0,R5 
R5,-CRO) 
R1,-(SP) 
R2,(SP) 
R3,CSP3 
R4,(SP)+ 
et 
(SP)+,R1 
O.XFRWCRL), 
D.xAFRRCR1), 
0, SEEKC(R1), 
OTEMP, -(SP) 
(R1),-CSP) 
BD. UNITCRI), -¢SP) 
@RPTMSD, -CSP) 
o7,-(SP) 
SP ,RO 
C$PNTS 
#20,5P 
0.ECCCC(R1) 
D. SERR(R1) 
D.HERR(R1) 
PRPTMOD2, -( 
24, -(SP) 
SP RO 
C$PNTS 
012,S5P 
CSP)+,R5 
(SP)+,R4 
(SP)+,R3 
RS 

ec .SIZE,R5 
CRS) 
RPTCT 

Js UMP 
L10042-2-, 

sDIVIDE SY 10 
sCONVERT TO ASCII CHARACTER 
sPUT DIGIT INTO TEMP STORAGE 

sSEE IF QUOTIENT IS ZERO 

sIF NOT, MIVIOE AGAIN 
+sPOP STACK INTO R1 

i sPOP STACK INTO RS 
s3POP STACK INTO R4 
:3POP STACK INTO R3 
s;COUNT THE ORIVE TABLES 
sREPEAT FOR ALL DRIVE TABLES 
3GO TO NEXT CONTROLLER TABLE 

:1POP STACK INTO RS 
11POP STACK INTO R4& 
+1POP STACK INTO R3 
31POP STACK INTO Rz 
1sPOP STACK INTO RL 
:aPOP STACK INTO RO 

AN"TEST “O3" IN PROGRESS. "\ 
\N“UNIT DRIVE 
\" 

\SDSNS 280585 LSOSANN 

SERTAL -NUMBER SEEKS MBYTES MBYTES HARD SOFT 

SEQ 0241 

ECC"NN 
. ; X10U00 READ WRITTEN ERRORS ERRORS "N\ 

\SS26D 285 S00 385 LWT SSI NSDSWSONDSNS 3ND5NSO\ 
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107626) =104425 

JS 
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TRAP C$RPT 

SFQ 0242 
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K
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S
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E
 

10 
ll 
le 
13 
14 

KS 
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ION 

.SBTTL PROTECTION TABLE 

pee 

: THIS TABLE IS USED BY THE RUNTIME SERVICES 
3 TO PROTECT THE LOAD MEDIA. 

1076390 L$PROT:; 

107630 177777 ;OFFSET INIO P-TABLE FOR CSR ADDRESS 
107632 «177777 
107634 =177777 

sUFFSET INTO P-TABLE FOR MASSBUS ADDRESS 
sOFFSET INTO P-TABLE FOR DRIVE NUMBER e
e
e
 

Se
 

l
d
 

SEQ 0243 
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1 »SBTTL INITIALIZE SECTION 
2 
3 pee 

4 3 THE INITIALIZ€ SECTION CONTAINS THE CODING THAT IS PERFORMED 
5 ; AT THE BEGINNING OF EACH PASS. 6 bee 
7 
8 Hie Ral tested bebe chet tebd hb he L CLC LL CTC LCT TCC CCT TTT TT TTT TTT 
Gy 3 IF HERE FROM START COMMAND 

10 ; THEN 
11 3 SET ISTRI BIT € CLEAR OTHER BITS IN FLAG 
le ' ENDIF 
13 H IF HERE FROM RESTART COMMANL 
14 3 THEN 
is : SET ITREST BIT IN [FLAGS 
16 H ENDIF 
17 H IF HERE FROM START OR RESTART COMMAND 
18 : THEN 
19 ; RESET ALL UNITS 
eu ; ESTABLISH FREE MEMORY 
e : CLEAR TNUM 
ee : INITIALIZE CLOCK 
2s 3 BUILD CONTROLLER & DRIVES TABLES IN MEMORY 
24 H EXIT INIT SECTION 
25 ; ENDIF 
26 : IF HERE FROM CONTINUE COMMAND 
e7 ; TREN 
28 3 SET ICONT BIT IN IFLAGS 
eg : EXIT INIT SECTION 
30 ; ENDIF 
31 ; IF HERE FROM POWER FAIL RESTART 
32 3 THEM 
33 ; EX<T INIT SECTION 
34 ; ENDIF 
35 t IF HERE FROM NEW PASS OR SUB-PASS 
36 : THEN 
37 H LOOK FOR ANY ADDED OR DROPPED UNITS 
38 : EXIT INIT SECTION 
39 : ENOIF 
40 i TREE AEARORRERERARRATAMBARRARRAARARABABRE REREAD RARER ARERR RAM CARE REREAD ERE 
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D
O
O
N
A
N
 

W
h
o
r
e
 307636 

107636 
107642 

107644 
107646 
107654 
107656 
107656 
107662 

107664 
107666 
107674 
107676 
107676 
107°°? 

107704 
107706 
107714 
107722 
107724 
107724 
107730 

107732 
107734 

012700 
104447 

103004 
012737 
000531 

012700 
104447 

103004 
052737 
000521 

G12700 
104447 

103007 
042737 
052737 
000476 

012700 
104447 

103001 
000471 

000040 

000010 

000037 

000004 

000036 

000020 
900002 

000034 

064440 

064440 

064440 
064440 

LSINIT:: 

1$: 

2s: 

3$: 

MOV 
TRAF 

BCC 
MOV 
BR 

MOV 
TRAP 

BCC 
BIS 
BR 

MOV 
TRAP 

Bcc 
BIC 
BIS 
BR 

MOV 
TRAP 

BCC 
BR 

MS 

4€F .STA,RO 
C$R 

1$ 

EFG 

@ISTRT, IFLAGS 
INI T1 

#€F .RES,RO 
CSREFG 

es 
#IREST, IFLAGS 
INI T1 

EF .CON,RO 
CSREFG 

3$ 
MISTRTH, IFLAGS 
@ICONT, IFLAGS 
13$ 

EF .PWR,RO 
CSREFG 

as 
13$ 

SFQ 0245 

sHERE FROM START COMMAND? 

sBRANCH TO 1$ IF NOT, ELSE 

sSET START BIT IN FLAG, 

sHERE FROM RESTART COMMAND? 

sBRANCH TC 2$ IF NOT, ELSE 

;SET RESTART B11 IN FLAG. 

sHERE FROM CONTINUE COMMAND? 

sBRANCH TO 3$ IF NOT, ELSE 

sCLEAR 1ST TIME THRU TEST 4 FLAG AND 
+SET CONTINUE BIT IN FLAG, 

sHERE FROM POWER FAIL? 

sBRANCH TO 4$ IF NOT, ELSE 
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O
S
I
N
B
U
S
W
R
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207736 
107742 
107750 
107752 
107756 
107762 
107764 
107766 
107774 
107776 
110000 
110004 
110006 
110010 
110014 
110016 

110020 
110022 
110022 
110024 

110026 
110030 
110934 
11003¢ 
110040 
210044 
110046 
110050 
110050 
110052 
110054 
110056 

110060 

110¢ 2 
110066 
1100/2 
110074 
110102 
110110 
110112 
110116 
110120 
110124 
11013¢ 
110134 

013705 
Ob2765 
010502 
062702 
012703 
012200 
001403 
052760 
005303 
001371 
062705 
005715 
001012 
062705 
005715 
001351 

005003 

010300 
104442 

103030 
013705 
021015 
001411 
£62705 
005715 
001372 

104454 
000006 
0C0000 
074400 

104444 

016001 
004737 
001366 
042765 
042764 
005203 
C3 1337 

74d 
“701 

tar 39 
fo? 
OM G57 

064424 
100000 

000020 
000010 

100000 

000046 

000046 

064424 

000046 

000010 
102274 

10¢000 
100900 

002012 

C64052 
001694 
104530 
111170 
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000002 

900002 

000002 
000002 

N3 
SFQ 0246 

sMAKE ALL CONTROLLER/ORIVE TABLES NOT AVAILABLE FOR TESTING 

4$; 
S$: 

63: 

7$: 

8S: 

98: 

10$; 

11$;: 

MOV 
BIS 
MOV 
ADD 
MOV 
MOV 
BEQ 
BIS 
DEC 
BNE 
ADD 
TST 
BNE 
ADD 
TST 
BNE 

CTABS,R5S 
@CT.AVL,C.UNITCRS) 
RS,Re 
oC .DRO,R2 
08. .R3 
CR2)+,RO0 
73 
ROT.AVL .D.UNITCRO) 

63 
C.SIZE,R5 

CRS) 
93 
oC. SIZE,R5 
CR5) 
5$ 

sGET ADORESS GF 1ST CONTROLLER TABLE 
+SE7 CONTROLLER TABLE NCT AVATLABLE 
sGET POINTER TO DRIVE TABLES 

sGET NUMBER OF DRIVES PER CONTROLLER TABLE 
sSEE IF THIS ORIVES HAS A TABLE, 
sB8RANCH IF NOT, ELSE 
sSET ORIVE TABLE NOT AVAILABLE. 
sLOOK AT NEXT DRIVE IN CONTROLLER TABLE, 
sBRANCH IF NO DRIVES, ELSE 
sLOOK AT NEXT CONTROLLER TABLE. 
sSEE IF THERE IS ANOTHER CONTROLLER TABLE, 
sBRANCH IF SO, ELSE 
:MOVE TO NEXT CONTROLLER TABLE 
+IS THERE A NEXT ONE? 
IF SO, CLEAR THE BITS THERE 

sNOW GET EACH P-TASLE AND MAKE THE APPROPRIATE CONTROLLER/DRIVE 
sTABLES AVAILABLE FOR TESTING. 

CLR 

MOV 
TRAY 

BCC 
MOV 
CMP 
BEQ 
ADD 
Tst 
BNE 

TRAP 
WORD 
WORD 
. WORD 

TRAP 

MOV 
CALL 
BNE 
BIC 
BIC 
INC 
CMP 
BLT 
MOV 
MOV 
CALL 
JMP 

R3 

R3.RO 
C$GPHRD 

l2$ 
CTABS,RS 
CRO? CRS) 
11$ 
ec .SIZE,RS 
CR5) 
S$ 

CSCRSF 
6 
0 
ERROO6 

CSDCLN 

H.DRVCRO),F 1 
GTORVT 
10$ 
OCT. AVE. C.UNZ TRS) 
901. AVL ,D.UNI CRG) 
RS 
Pl LSUNTIT 
at 
ts TEME ,R1 
M1L>.550,,R0 
eee 6) 
Uri yun 

sSTART WTTH LOGICAL UNIT 0 
3+GET POTHIER TO IT'S P-TABLE 

:BRANCE TO 3.2$ IF NOT AVAILABLE 

sGET ADGRESS OF LST CONTROLLER [ABLE 
sSEE TF ‘JOA ACORESSES ARE THE SAME, 
seRANCH JE SO, CLSE 
sLUCY AT NEXT CONTROLLER TABLE. 
sSEE ub THERE IS ANOTHER CONTROLLER TABLE, 
sP@ANCH TF SO, ELSE 
sREPORT TABLE CONSISTANCY ERROR, 

iO) CLEAN-UP TRAP 

iCET DRIVE NUMBEP FROM P-TABLE 
sFINO THE ORIVE TABL” “UDRESS 
sBRANCH IF NOT -OUND, cLSF 
sCLUEAR AVATLABLE 817 [N CONTROLLER AND 
sT€ ORIVE TABLES. 
:INCREMENT TO NEXT UNIT IN P-TABLE 
+SEE TF Act. P- TABLES CHECKED, 
rBetdaCH IF NOT, ELSE 
sAT 15 NINUTES FROM NOW 
iSET TIME FOR NEXT REPORT 

tEXIT THE INITIALIZE SECTION, 
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INITIALIZE SECTION 

M
e
O
 

O
D
 

N
O
U
 
S
W
 

al
am

to
nd

 

110140 
110144 
110150 
110154 
110156 
110160 
110164 
110166 
110170 
110174 
110200 
110202 
110204 

110206 
110212 
119216 
110222 

110226 
110252 
110236 
110242 
110246 
110250 
110254 
110262 
110266 
110272 
110276 
110302 
110304 
110310 
110216 
110322 

005037 
005037 
012700 
104462 
103413 
012700 
104462 
103407 
005037 
004137 
066466 
000000 
0004 34 

012037 
012037 
012037 
012037 

012746 
012746 
013746 
012746 
104437 
062706 
012777 
012701 
012700 
004737 
004737 
104431 
010037 
017737 
005037 
005037 

064626 
064630 
0007114 

000120 

064616 
075664 

154534 

064414 

Bét 
SFQ 0247 

tINITIALIZE KW11 CLOCK, FREE MEMORY AND IP ADORESS TABLE 
WDURING START OR RESTART COMMANO ONLY 

INIT: 

ls: 

et; 

CLR 
CLR 

KW EL 
KW.EL+e2 
®'L,RO 
C#CLCK 
1s 
@'P,RO 
CsCicK 
i$ 
KW, CSR 
Ri, LPNTF 
NOCL OCK 
ARG.CT 
2s 

(RO)+,KW.CSR 
CRO)+, KW. BRL 
CRO)+ KW. VEC 
CRO)> ,KW.HZ 

@PRIO7, -(SP) 
@KWILT, - CSP) 
KW. VEC, - CSP) 
@3,-(SP) 
C8SvEC 
#10,S5P 
KW. OUT, 8KW.CSR 
@STIME RI 
#15, 460. ,RO 
SETTO 
RESET 
C8MEM 
RO, FFREE 
OF FREE ,FSIZE 
TIM 
FNUM 

sCLEAR ELAPSED TIME 

IF NEITHER, CLEAR CSR STORAGE WORD 
CALL LPNTF PRINT ROUTINE 
sADORESS OF ASCIZ STRING 
sARGUMENT COUNT « 2 

sSTORE DATA RETURNED 

+SETUP KWL1 VECTOR ADORESS 

1START THE CLOCK 
tAT 15 SINUTES FROM NOW 
sSET TIME FOR NEXT REPORT 

sRESET ALL UDA'S 

sRESE( SIZE OF FREE MEMORY 
sINITIALIZE TEST NUMBER TO NO TEST RUNNING 
rINITLALIZE FILE NUMBER TO NO FILE IN MEMORY
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110326 
110334 
110340 
110344 
110350 
110354 
110356 
110360 

110364 
110372 
110376 
110402 
110406 
110412 
110414 
110416 

01373" 
005077 
013700 
G12701 
062701 
0053006 
001374 
004737 

013737 
005077 
05037 
012701 
012702 
005021 
005202 
001375 

DIAG MACRO V05,00 Wednesday 04-Jan-84 16:12 Page 192 

064412 
154062 

075422 

064412 
184026 
064426 
064534 
000010 

064420 

064424 

sALLOCATE ORIVE TABLES TO MEMORY 

INIT2: MOV 
CLR 

1$: Ad 

C4 

FFREE ,OTABS 
SOTABS 
LAUNIT,RO 
#1,Ri 
@<0,SIZE>/2,R1 
RO 
18 
ALOCM 

iSTORE START OF DRIVE TABLES AND 
MARK ZERO ENO, 
1GET NUMBER OF LOGICAL UNITS TO RUN, 
GET INITIAL SIZE OF DRIVE TABLE AND 
sACCUMULATE ORIVE TABLE SIZE. 
SEE IF ANY MORE LOGICAL UNITS, 
sBRANCH IF NOT, ELSE 
sALLOCATE ALL ORIVE TABLES TO MEMORY, 
1 Ri POINTS TO 1ST WORD IN DRIVE TABLE 

rINITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS 

INITZ; MOV FFREE,CTA8S 
CLR 
CLR 
MOV 
MOV 

1gs CLR 
DEC 
BNE 

@cTaBs 
CTRLRS 
@IPADRS,R1 
#8, Ra 
CRide 
Re 
L$ 

ms Ab 

STORE START OF CONTROLLER TABLES AND 
MARK ZERUS ENO. 
sCLEAR CONTROLLER COUNT 
s RL -> IP ADDRESS 
s Re TS A COUNTER 
s+ CLEAR ENTRY 
1 DONC? 
: IF NOV, BRANCH 

SFQ 0248
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and

l 
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l 
ana

l 
oo
l 

U
 
R
U
N
 
O
O
B
A
W
R
V
E
U
N
R
K
O
W
O
E
N
A
W
N
M
R
O
O
D
 

2110420 
110422 
110424 
110424 
110426 

110430 
110432 
110436 
13.0440 
110442 
110444 

110446 
110452 
110454 
110456 
110462 
110466 
110470 
110476 
2110500 

210504 
110510 
110514 
110520 
110522 

1105826 
110532 

005005 
o05002 

010200 
104442 

103156 
013703 
005713 
001435 
021013 
001017 

016004 
000304 
006104 
056004 
020465 
001004 
026063 
001461 
000137 

016304 
042704 
026004 
001002 
000137 

062703 
000741 

064424 

111212 

000004 
177000 
000002 

111262 

000046 

OC OUU6 

D4 
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iWUILO CONTROLLER TABLES 

INIT4;: 

1$: 

CLR 
CLR 

MOV 
TRAP 

Bcc 
MOV 

at: TST 
BEQ 
CMF 
BNE 

R5 
Re 

Re 20 
C#GPRRD 

163 
CTARS,RS 
(R3) 
63 
CRO), (RE) 
at 

H.BRLCRO)D,RA 
R4 
Ra 
H,VECCRO),R4 
RG. VECCRS) 

H.BSTCRO),.C.BSTCR3) 
11s 
CTABER 

C.VEC(R3),R4 
@tC<CT.VEC>,R4 
Bi VECCRO) eR4 

SAMVEC 

oC ,SIZE,R3 
2% 

fi 

CLEAR CUSTOMER DATA FLAG 
VSTART WITt LOGICAL UNIT 0 
1GET POINTE. TO IT'S P-TABLE 

sBRANCH TO 16% IF NOT AVAILABLE 

1GET ADDRESS OF 1ST CONTROLLER TABLE 
sCHECK IF ANY MORE TABLES 
sBUILD NEW TABLE IF FOUND ZERO WORD 
i1CHECK IF SAME UNIBUS ADDRESS, 
sBRANCH IF NOT, ELSE 
sCHECK THAT OTHER PARAMETERS MATCH. 
sGET BR LEVEL FROM P-TABLE 
sSWAP TO HIGH BYTE 
sSHIFT ONE MORE TO LEFT 
sAD0 VECTOR ADDRESS 
sCOMPARE VECTOR AND BR LEVELS, 
iBRANCH IF OIFFERENT, ELSE 
1COMPARE BURST RATES, 
IBRANCH IF SAME, ELSE 
1FOUND SAME UDA WITH OIFFERENT 
sBR LEVEL, VECTOR ADORS OR BURST RATE. 
Ger VECTOR FROM CONTROLLER TABLE 
‘ 
COMPARE VECTOR ADORESSES, 
aBRANCH IF DIFFERENT, ELSE 
sFOUND TWO UDA'S WITH SAME VECTOR ADDRESS. 

sPOINT TO BEGINNING OF NEXT CONTROLLER 
TABLE IN MEMORY, 

SFQ 0249
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O
O
W
R
U
S
 
W
E
 

10 

110534 
110540 
110544 
110546 
110550 
110552 

110554 

110556 
110562 

110566 
110570 
110572 
110576 
11060C€ 
110602 
110606 
110610 
110614 
110620 

110624 
110630 
110632 
110634 
110636 

012704 
020427 
101004 
005724 
001401 
000772 

011044 

012703 
004737 

011021 
010221 
016004 
000304 
006104 
056004 
010421 
016021 
Ole721 
Olevel 

012704 
005021 
005304 
002375 
Q0S237F 

064534 
064554 

000023 
075422 

000004 

o000te 

000006 
004037 
104520 

oco015 

064426 

s;BUTLO NEW CONTROLLER TABLE 

64; 
78: 

Bs; 

Os: 

108; 

MOV 
céMe 
BHI 
TST 
BCG 
BR 

MOV 

MOV 
CALL 

MOV 
MOV 
MOV 
SWAB 
ROL 
BIS 
MOV 
MOV 
MOV 
MOV 

MOV 
CLR 
DEC 
BGE 
INC 

@IPACRS .R4 
R4, @TPADRS +16, 

CRO), -(R4) 

O<C STZE>/2,R1 
ALOCM 

CRO), CR1)> 
R2,C(R1)> 
H,BRLCRO),R4 
R4 
Ra 
HK. VECCRO),R4 
R4,(R1)> 
H.BSTCRO),(CR1)> 
#4037,(R1)> 
@UDASRV,CR1)+ 

@<C.SILZE-C .FLG>72,R4 
CRI) 
R4 
108 
CTRLRS 

SFQ 0250 

sGET BEGINNING OF IP ADDRESS 1ABLE 
+SEE IF ENO OF IP ADORESS TABLE, 
sBRANCH IF SO, ELSE 
01D WE FINO AN OPEN ENTRY ? 
sBRANCH IF SO, ELSE 
sLOOK AGAIN, 

1 TAKE UNIBUS ADDRESS FROM P-TABLE 
sANO STORE IT IN THE IP ADORESS TABLE, 
3GET @ OF ENTRIES IN CONTROULLF TABLE 
sAND ALLOCATE A TABLE TO MEMORY. 
s RO POINTS TO 1ST WORD P- TABLE 
1 Ri POINTS TO 1ST WORD IN CONTROLLER TABLE 
sSTORE UDA IP ADDRESS AND 
sLOGICAL. UNIT NUMBER IN THE CONTROLLER TABLE. 
3sGET THE BR LEVEL, 
sSWAP TO HIGH BYTE, 
sSHIFT ONE MORE TO LEFT, 
ADD VECTOR ADORESS AND 
STORE IT IN THE CONTROLLER TABLE, 
sSTORE THE BURST RATE, 
sTHE 'JSR RO’ INSTRUCION AND 
1 THE ADORESS OF THE INTERRUPT SERVICE 
PROUTINE IN THE CONTROLLER TABLE. 
1GET @ OF ENTRIES TO ENO OF TABLE, 
iCLEAR REST OF TABLE ANDO 
ADD ZERO WORD AT ENO. 
sLOOP TIL ALL CLE.\REO 
sKEEP TRACK OF CONTROLLER COUNT 
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i 
é :BUILD DRIVE TABLES 
3 
+ 7 y682 013701 064422 Lis: MOV DIABS,R1L 3GU.T ADDRESS OF CURRENT DRIVE TABLE 
% 2.9646 062703 000020 ADD a@C.DRO,RS vINDEX TO 1ST ORIVE IN CONTROLLER TABLE 
6 .10652 01270@ 9000010 MOV 08. ,R4 asCET MAXIMUM @ OF ORIVES PER CONTROLLER 
7 110656 005713 12s: “ST CR3) sANY ENTRY TO ORIVE TABLE, 
8 110660 601411 BEQ 143 ;BRANCH IF NOT, ELSE 
9 110662 026033 00010 CMe 4. DRVCRO),aCR3)+ +COMPARE DRIVE NUMBER IN DRIVE TABLE, 

10 110666 001002 BNc 34 sBRANCH IF DIFFERNENT, ELSE 
11 110670 000137 111226 JMe MLDRER sFOUND TWO P-TASLES WITH SAME DRIVE, 
le 
15 110674 005304 158; DIC 4 +COUNT DRIVES 
14 110676 001367 ON. 123 3<F EIGHT ORIVE TABLES EXIST, 
15 110700 OO0137 111244 He TOOMER + THEN REPORT ERROR 
16 
17110704 010113 aAS: Moe PU, RS) sSTORE ADDRESS OF ORIVE TABLE IN 
18 sCONTROLLER TABLE. 
19 110706 016021 000010 hes H.PRVCRO),CR1)+ sSTORE ORIVE NUMBER AND 
20 110712 010221 ha RY, CR1L)> sLOGICAL UNIT NUMBER IN ORIVE TABLE. 
21 110714 016011 000012 be, bLERMCROD,CR1) 3;GET TEST AREA BIT 
22 110720 051105 Bis CRED RS sSAVE “OR” OF BIT FROM ALL DRIVES 
23 110722 005111 Cus aie @) sCOMPLIMENT 1T 
24 110724 04271, 157777 BIc OTC, YL CRL) 
25 110730 052721 011012 ES OMNEL LCV D> ;LOAD DEFAULT PPRAMETER BITS 
26 110734 012704 090100 MOV @.0.ST20 729-2 R4 :CLEAR REST OF TABLE 
27 110740 005221 U5$; CLR CRI Je 
28 110742 005304 DEC R4 
23 110744 003375 BGT 15% 
30 110746 012761 = LFT777 LTT a Mov Pel, <G ECL +2-D,SIZE>C(R1) ;MARK CYLIMOERS AT TEST ALL 

32 110754 062737 000296 084422 AOD @c. SIZE, DVABS *NEXT DRIVE TABLE ADDRESS AND 
33310762 005077 157434 CLR BO TABS :MARK ZERO END, 
34 110766 005202 L6$s: INC Re s INCREMENT LOGICAL UNIT NUMBER 
35 110770 020237 002012 CMP R2,!. sUNIT sCHECK IF GOT ALL TABLES 36 110774 002613 BLi 1% 1IF NOT, GO BACK FOR NEXT, ELSE 37 110776 012701 O00001 MOV @1,Al iGET 1 WORD TO TERMINATE ALL CONTROLLER 
38 111002 004737 O75422 CALL ALOCM + TABLES ANO ALLOCATE IT TO MEMORY,



CZIOCEO UDA £ DISK DRV 
INITIALIZE SECTION 

16 
1? 
18 
19 
20 
el 
23 
24 
25 
26 
e? 

28 
29 
30 
31 
33 
34 
35 
36 
37 

111006 
111012 
2111014 
111020 
111022 
111024 
111030 
111032 
111036 
1.11042 
111044 
111046 
111054 
111056 
111060 
111062 
111066 
111072 
111076 
111100 
111102 
111106 
111110 
111112 
111116 
111120 

111122 
111124 
111126 
111130 
111132 
111134 
111136 
111140 
111142 
111142 
111150 

111152 

111154 
412162 

032705 
001460 
004137 
065454 
000000 
013795 
010504 
062704 
012791 
012402 
001422 
032763 
001014 
011546 
011546 
016346 
012746 
012746 
010600 
104417 
062706 
005301 
001354 
062705 
005715 
001343 

104450 
103013 
104443 
000404 
064476 
000120 
0647635 
000001 

032737 
001001 

104444 

01573? 
013737 

G4 
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020000 

075664 

064424 

000020 
00001u 

Q20000 000004 

000002 
065560 
000004 

000012 

060046 

000001 064476 

064412 004416 
064414 C64a20 

CHECK FOR CUSTOMER WARNING MESSAGE 

sCHECK IF BIT EVER SET 
sBYPASS IF NOT 
sCALL_ so LPNTF PRINT ROUTINE 
sADORESS OF ASCIZ STRING 
sARGUAENT COUNT # 2 
+GET ADDRESS 1ST CONTROLLER TABLE 
1GET ADDRESS OF POINTER TO ORIVE TABLE 

sGET COUNT OF ORIVE TABLES 
3GET ADDRESS OF DRIVE TABLE 

sCHECK IF CUSTOMER DATA SELECTED 

sCOUNT THE DRIVE TABLES 
sLOOK AT ALL OF THEM 
sMOVE TO NEXT CONTROLLER TASLE 
+SEE IF ANOTHER TABLE ANC 
; LOOK AT IT 

100K AT RESPONSE 
+BRANCH IF YES WAS ANSWER 
300 CLEAN-UF TRAP 

1SAVE CURRENT PARAMETERS TO FREE MEMORY SO EACH TEST CAN USE ALL OF IT 

IN‘TS: BIT OHM. CYL AS 
BEQ 5$ 
JSR R1,LPNTF 
WORD INITWA 
«WORD = ARG. CT 
MOV CTABS,RS 

1$ MOV RS,R4 
ADD eC DRO, R4 
MoV 8, RL 

as: MOV (R4)+,R3 
BEQ 4% 
BIT @0.0CY,0.PRM(R3) 
BNE 3% 
MOV CR3),-CSP) 
MOV (R5),-(SP) 
MOV D.UNITC(R3),-(SP) 
MOV @INITWB, -CSP) 
MOV @4,-CSP) 
MOV SP RO 
TRAP C#PNTF 
AOD @12,SP 

Si: DEC R1 
BNE es 

48s ADG ec .SIZE,R5 
TST CRS) 
BNE 1$ 

s:GET CONFIRMATION TO PROCEED 

TRAP CtMANI 
BCC 53 
TRAP C8GMAN 
BR 10000% 

. WORD TEMP 

. WORD T$CODE 

. 4ORD INITWC 
WORD 1 

LCVQOS : 
BIT #1, TEMP 
BNE S$ 

TRAP C$OCLN 

Oe: MOV FFREE ,FMEM 
MOV FSIZE,FMEMS 

1SAVE START ADDRESS 
sSAVE SIZE 
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INITIALIZE SECTION 

1 
2 
3 
4 111170 

111170 
111174 
111176 
111202 

411206 
1134210 

012700 
104441 
005037 
004737 

104432 
000066 

00CG000 

064656 
105612 

sEXDP INITIALIZE SECTION 

INIYKX: 
MOV 
TRAP 
CLR 
CALL 

TRAP 
- WORD 

@PRIOO,RO 
CsSPRI 
DLL 
CLOSEF 

C#EXIT 
L10044-, 

sERASE DOWNLINE VLCAD DATA 
sMAKE SURE DATA FILE IS CLOSED 

SFQ 0253
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INITIALIZE ERRORS 

A
O
S
 
w
r
 

111212 
111214 
L216 
1lieeo 
111222 

111224 

111226 
111232 
111234 
111236 
111240 

111242 

111244 
111250 
111252 
121254 
111256 

111260 

111262 
111264 
111266 
111270 
111272 

111274 

1lic/76 
111276 

010305 
104454 
000001 
000000 
074252 

104444 

013705 
104454 
006002 
000000 
674270 

104444 

013705 
104454 
000003 
000000 
074506 

104444 

010305 
104454 
000010 
000690 
074412 

104444 

104411 

»SBTTL 

CTABER: 

064476 thDRER: 

064476 TOUMER : 

SAMVED s 

LICods; 

INITIALIZE ERRORS 

sOIFFERENT VECTORS, BR LEVELS OR BURST RATES FOR ONE CONTROLLER 

MOV R3,R5 sGET CONTROLLER ADDRESS 
TRAP CSERSF 
» WORD 1 
«WORD O 
-WORD  =ERROOL 

TRAP CsDCLN 

:TWO P-TABLES FOR SAME DRIVE 

100 CLEAN-UP TRAP 

MOV TEMP ,RS sGET CON" ROLLER ADDRESS 
TRAP CsERSF 
«WORD 2 
-WORD  O 
«WORD  ERROO2 

TRAP C#OCLN 

sMORE THAN EIGHT DRIVES SELECTEN ON ONE CONTROLLER 

:D0 CLEAN-UP TRAP 

MOV TEMP ,R5 .SET CONTROLLER ADDRESS 
TRAP CSERSF 
»WORD 3 
.WORD 0 
WORD ERROOZ 

TRAP CSsOCLN 

sTWO UDA'S USE THE SAME VECTOR 

00 CLEAN-UP TRAP 

MoV P3,R5 1GET CONTROLLER ADDRESS 
TRAP CSERSF 
-WORD 8 
- KORD 0 
WORD ERROOd 

TRAP CSOCLN 
EVEN 

300 CLEAN-UP TRAP 

TRAP CSINItT 

SEQ 0254 
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10 111300 

18 111300 
111300 

QO UDF § DISK ORV DIAG MACFO V".00 
QP SECTION 

104461 

J4 
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»SBTTL. AUTODROP SECTION 

++ 

THIS CODE TS EXECUTED IMMEDIATELY AFTER THE INITJALIZE CODE IF 
TA. (AOR Fuss WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED To 
Sti IF THEY Wi'.. RESPOND, THOSE THAT DON'T ARE IMMEDIATELY 
DRUPFED FROM TESTING, 

LSAUTO-; 

Licoas: 
TRAP Csauro 

SFQ 0255
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UDA_& DISK DRV DIAG MA 
CODING SECTION 

111302 

111302 
111306 
111314 
111316 
111322 

111322 
111324 

111326 
111326 

004737 
022737 
001402 
004737 

104432 
000002 

104412 

105612 
000004 064444 

106250 

.SBTTL CLEANUP CODING SFCTION 

ge 

: THE CLEANUP CCDING SECTION CONTAINS THE CODING THAT IS PERFORMED 

K4 
CRO VO5.00 Wednesday 04-Jan-84 16:12 Page 200 

; AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED. 

LS$CLEAN:: 

1$;: 

L10046: 

CALL 
CMP 
BEQ 
CALL 

TRAP 
. WORD 

EVEN 

TRAP 

CLOSEF 
04, TNUM 
1$ 
RESET 

CSEXIT 
L.10046-, 

CSCLEAN 

iCLOSE DATA FILE 
sARE WE DOING TEST 4 > 

t 

sBRANCH IF SO, DON'T RESEY BUS 
sRESET ALL UDA'S 

SFQ 0256 
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DROP UNIT SECTION 

S
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N
 
S
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x
 111330 

34 111334 
1213354 

-SBTTL OROP UNIT SECTION 

gee 

+ THE OROP-UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE 
; TO NO LONGER BE TESTED. 

LSDU:: 

000167 
000006 

L10007: 
104453 

. WORD 
WORD 

EVEN 

TRAP 

J3 JUMP 
L10047-2-, 

csbu 

|_4 
ednesday 04-Jan-84 16:12 Page 201 SFQ 0257
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111336 

111336 
111340 

111342 
111342 

000167 
000000 

104452 

.SBTTL ADD 

pee 

M4 

UNIT SECTION 

; THE ADD-UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES 
s TO BE EXECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACK 

L20050: 

. WORD 
» WORD 

EVEN 

TRAP 

TO THE TEST CYCLE. 

J$JMP 
L10050-2-, 

CsAU 

SFQ 0258 
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HARDWARE TESTS 

2 
14 
51 
54 
59 
60 
61 
62 
63 
64 
65 
6? 
68 
69 
70 

71 
72 

111344 
111344 
111350 
111354 
111362 
111366 
111374 
111400 
111402 
111410 
111414 
111416 
111420 

111422 

012701 
004737 
013737 
013705 
116537 
005765 
100010 
062737 
005777 
001362 
104432 
000776 

004737 
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000001 
076336 
064424 
064430 
000002 
90n0ce 

000046 
153014 

106260 

064430 

002074 

064430 

»SBTTL HAROWARE TESTS 
SBTTL TEST 1: UNIBUS ADDRESSING TEST 

Tis: 

TLNEXT: 

TISKIP: 

TLNOW: 

MOV 
CALL 
MOV 
MOV 
MOVB 
Tst 
BPL 
AgO 
TST 
BNE 
TRAP 
. WORD 

CALL 

#1,R1 
TINIT 
CTABS, TSTTAB 
TSTTAB,RS 
C.UNITCRS),LSLUN 
C.UNITCRS) 
T1INOW 
oC, SIZE, TSTTAB 
ATSTTAB 
TINEXT 
CsExIT 
L10051-. 

RESET 

sINITIALIZE TEST PARAMETERS 

sGET ADDRESS OF 1ST CONTROLLER TABLE 
; GET CONTROLLER TABLE ADDRESS 
s CHECK IF UNIT AVAILABLE FOR TESTING 

TEST IF AVAILABLE 
MOVE TO NEXT CONTROLLER 
CHECK IF ANOTHER CONTROLLER TABLE w
e
 

we
 

oe
 

sRESET ALL UDA'S 

SFQ 0259 a
0



UDA & DISK OR 
: UNIBUS ADDRES 

111510 
111512 
111514 
111516 
111520 
111522 
111522 
Lli322 

104402 
005037 

012746 
012746 
012746 
012746 
104437 
062706 
011504 
005714 
005764 

v 
SI EST 

064636 

000340 
104510 
000004 
000003 

000010 

000002 

000004 

164636 

Tl.l: 

T1GO00 ; 
110052; 

TRAP 

C#Bsue 
NXMAD 

yt Bt 
DIAG MACRO VO5,00 Wednesday 04-Jan-84 16:12 Page 2na 

@PRIO7, -( SP) 
@NXMT, - CSP) 
@ERRVEC, -( SP) 
@3, -(SP) 
C#SVEC 
#1C,SP 
CR5),R4 
(R4) 
2(R4) 

@ERRVEC ,RO 
CS8CveEc 
NXMAD 
T1GO00 
CeEROF 
36 
Q 
ERRO38 
CS8CLPl 
TiSKIP 

CsESUB 

i1CLEAR MEMORY ERROR FLAG 
SETUP TIMEOUT ERROR VECTOR 

sGET ADDRESS OF UDAIP REGISTER 
iREAD UDAIP 
»READ UDASA 
yRETURN TIMEQUT ERROR VECTOR 

iCHECK FLAG 

sEND TEST NOW 

SFQ 0260
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111524 
111524 
111526 
111530 
111536 
111542 
111544 
131552 
211560 
111564 
111564 
111564 

104402 
005014 
012737 
004737 
103410 
012764 
012737 
004737 

104403 

004000 
108410 

100900 
010000 
105410 

105546 

000002 
105546 

L10053:; 

C5 
Weeds AGH RP BY RAAG_ HpCRO V0OS5.00 Wednesday 04-Jan-84 16:12 Page 205 

MAKE SURE JOA PASSES INTERNAL DIAGNCSTIC 
MAKE SRE UDA CAN SENSE STEP 1 AND 2 

TRAP 
CLR 
MOV 
CALL 
CS 
MOV 
MOV 
CALL 

TRAP 

C#SSuB 
CR4) 
#SA,S1,UDARSD 
UDARSP 
i$ 
@SA.STP 2(R4) 
@SA.S2,UDARSD 
UDARSP 

CsESiB 

incen7 

e
e
 

e
e
 

INIT UOA 
STEP 1 ASSERTED? 
WALT FOR RESPONSE 
IF FAIL, EXIT 
SEND STEP 1 
STEP 2 ASSERTED? 

SFQ 0261
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DS 
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111566 
111566 
111570 
111572 
111574 
111602 
111606 
111610 
111616 
111624 
111630 
111630 
111640 
111642 
111646 
1116S2 
111660 
111664 
111670 
111672 
111676 
111700 
411700 
111702 
111704 
112706 
111710 
111712 
111714 
111716 
111720 
111720 
111720 

1044¢? 
011504 
005014 
012737 
004737 
103444 
016437 
012764 
00473; 
001433 
022764 
001017 
012702 
012703 
016437 
010264 
004737 
001413 
020264 
0014405 

104455 
000032 
000000 
074634 
Q00403 
006302 
005303 
001355 

104403 

004000 
105410 

000002 
140000 
106554 

140000 

0GQ001 
COHE20 
07.02 
0.002 
106554 

300002 

105546 

106650 
v00002 

000002 

106650 

T1,.3:3 

13; 

ats 

38; 

At; 

St: 
L10054; 

TEST THE DIAGNOSTIC LOOP MODe OF ALL UDA'S ON THE SYSTEM 

TRAP 
MOV 
CLR 
MOV 
CALL 
ecs 
MOV 
MOV 
CALL 
Bea 

C38SU8 
(RS) ,R4 
(R4) 
@SA.S1,UDARSD 
UDARSP 
54 
2C€R4), HCHNGD 
®<SA.STP+SA,WRP>, 2(R4) 

sont 
@<SA,STP+SA.WRP> ,2(R4) 

16, .R3 
2CR4), WCHNGD 
Re, ec R4) 
WCHING 
54 
R2,2(R4) 
43 

CeEROF 
26 
0 
ERRO2S 
38 
Re 
R3 
2s 

C#ESUO 

e
w
 

e
e
e
 

ee
 

ee
 
e
e
 

ee
 

ee
 

me
 

ee
 

me
 

we
 

m
e
 

w
e
 

R4 POINTS TO UDAIP REGISTER 
INITIALIZE THE UDA 
LOCK FOR STEP 1 
WATT FOR RESPONSE 
If ERROR, BRANCH 
MOVE OLD PORT CONTENTS TO STORAGE 
INITIALIZE FOR PORT WRAP 
WAIT FOR THE PORT TO CHANGE 
IF ERROR, BRANCH 
COMPARE WITH DAYA WRITTEN 

SET UP FOR SHIFTING ‘1° 
SET UP LOOP COUNT 
SAVE OLD PORT CONTENTS 
WRITE PATTERN TO UDASA FOR LOCP 
WAIT FOR UDASA TC CHANGE 
IF ERROR, BRANCH 
COMPARE RO WITH WHAT WAS ECHOED 
IF MATCH, BRANCH 

BRANCH 
MOVE THE SHIFTING ONE LEFT BY 1 
DECREMENT COUNT 
IF LOOP INCOMPLETE, BRANCH 

SFQ 0262
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111722 
1114722 
111724 
111726 
111732 
111734 
111740 
111744 
111750 
111752 
111754 
111756 
111762 
111764 
111766 
111772 
111774 

111776 
112002 
112006 
112010 
112014 
112016 
112022 
112026 
112030 
112032 

> 112034 
112040 
112044 
112046 
112054 
112060 
112064 
112070 
112072 
112076 
112102 
112106 

112110 

112112 
112116 
112120 
112126 
112136 
112132 
112140 
112142 
1121aa 

104402 
011504 
016503 
010302 
242703 
042702 
012701 
006202 
005301 
001375 
010237 
010346 
011546 
004137 
065342 
000004 

012746 
012746 
019346 
012746 
104437 
062706 
012700 
104441 
006203 
006203 
052703 
005637 
905014 
012737 
004737 
010364 
012700 
010501 
062701 
004737 
005737 
001016 

104422 

005737 
001773 
023765 
101041 
001364 
023765 
103760 
00C433 
005037 

: UNIBUS ADDRESSING TEST 

000004 

177060 
170777 
000011 

106652 

075704 

064616 

0646390 

064626 

064454 

CRO VO5.00 Wednesday 04-Jan-84 16:12 Page 207 

TLi4s 

is; 

es; 

000042 

000040 

34: 

ES 

TEST THE INTERRUPTS VECTOR ANDO BR LEVEL 

C#8SU8 
(R5),R4 
C.VEC(RS),R3 
R3,R2 
OtCCT.VEC,R3 
@tCCT.BRL Re 
69. RL 
R2 
Ri 
i$ 
R2,BRLEV 
RS, -(SP) 
(R5),-CSP) 
Ri, LPNTX 
INTSTO 
ARG .CT 

@PRIOO, -( SP) 
@INTSRV, -¢ SP) 
R3,-(SP) 
#3, -(SP) 
C8SVEC 
@10,S5P 
ePRIOO,RO 
CsSPRI 
R3 
R35 
@<SA STP+SA,INT>,RS 
INTROV 
(R4) 
#SA.S1,U0ARSD 
UJARSP 
RB, 2(R4) 
#10. .RC 
R5,R1 
ec. TO.RL 
SET TO 
INTRCV 
33 

KW.EL+2,C, TOHCRS) 

et 
KW.EL,C.TOCRS) 

7$ 
INTRCV 

R4 POINTS TO UDAIP REGISTER 
GET VECTOR ANO SRANCH LEVEL 
COPY TO R2 FOR AR LEVEL 
CLEAR UNUSEO VECTOR BITS 
CLEAR UNUSEO BRANCH LEVEL BITS 
SET UP TO SHIFT BR LEVEL 
SHIFT BY ONE BIT 
COUNT SHIFTS 
IF INCOMPLETE, BRANCH 
SAVE THE BRANCH CEVEL 

1PUSH RI ON STACK 
PUSH CRS) ON STACK 
iCALL LPNTX PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
1VARCUMENT COUNT « 2 
+ SETUP INTERRUPT VECTOR ADDRESS 

DIVIDE VECTOR BY 4 FOR UDA INITIALIZATION 
OIVIDE VECTOR BY 4 FOR UDA INITIALIZATION 
SET OTHEF B11S FOR UDA INITIALIZATION 
FLAG AS MO INTERRUPTS RECCIVED 
INIT UDA 
LOOK FOR STEP 1 COMPLETION 
WAIT FOR COMPLETION 
MOVE STEP 1 DATA TO WWOA 

:SET UP TYMEGUT OF 10 SECONDS 

iPOINT TO CONTROLLER TABLE 

1 SEE IF INTERRUPTED 
: IF SO, EVERYTHING'S OK, SO BRANCH 
g>>>>>9>> > >BREAK BACK TO MONITOR<<ccececes 

Oe
 

we
 

we
 

we
 

we
 

ee
 

oe
 

oe
 

SEE Ir CLOCK ON SYSTEM 

+SEE IF TINte ELAPSED 

+ BRANCH 
1 FLAG AS NO INTERRUPTS RECEIVED 

SFQ 0263 



UDA _€ DISK DRV DTAG MACR 
ADDRESSING TEST UNIBUS 

112150 
112154 
112156 
112162 
112166 
112170 
112172 
112176 
112176 
112200 
112204 
112206 
112210 
112212 
112214 
112216 
112220 
112224 
112226 
112230 
112232 
112232 
112234 
112236 
112240 
112242 

112244 
112244 
112250 
112252 
112254 
112260 
112262 
112064 
112266 
112270 
1l2e72 
112274 
110274 
112300 
112 $02 
112304 
112310 
112314 
112416 
112320 
112320 

012700 
104441 
005064 
012702 
005302 
001376 
012701 

010146 
012702 
006301 
005302 
001375 
010109 
104441 
012601 
005737 
001007 
005301 
100362 

104455 
000034 
000000 
074672 
000420 

012700 
104441 
005201 
025701 
001405 
104455 
000035 
000000 
074704 
000404 

004137 
065437 
000000 
016503 
042703 
910300 
104436 

10440. 

000340 

900002 
000144 

000007 

oo0o0ocs 

064454 

000000 

106652 

075704 

000004 
177000 

4t: 

S$: 

63: 

783 

8S: 

St: 

10$; 

L10055;: 
T 

F5 
Q VOS5.00 Wednesday 04-Jan-84 16:12 Page 207-1 

oPRIO7,RO 
C#SPRI 
2(R4) 
#100, ,.R2 
R2 
4s 
@7,,R1 

Ri, -(SP) 
95. ,Re2 
RL 
Re 
6$ 
R1,RO 
C$SPRI 
(SP )+,R1 
INTRCV 
Bs 
Rl 
5$ 

CSERDF 
28 
0 
ERRO2Z3 
108 

ePRIOO,RO 
C&8SPRI 
R} 
BRLEV,RL 
9% 
CSERDOF 
29 
rs) 
ERRO29 
10% 

R1,LPNTX 
INTSTA 
ARG.CT 
C.VECC(RS),R3 
erccT. VEC, RS 
RS$,RO 
CSCVEC 

CSESUB 

ee
 

te
 

ee
 

ee
 

we
 

3sPOP STACK INTO R21 
1 SEE Ik INTERRUPT RECEJVED 

w
e
 

we
 

we
 

iCALL 

WRITE SECOND STEP TO UOA 
SET UP DELAY SO WE KNOW WE’Re INTERRUPTED 
DECREMENT COUNT 
IF INCOMPLETE, BRANCH 
Ri IS PROCESS PRIORITY LEVEL 

ssPUSH R1 ON STACK 
+ SET UP FOR SHIFTING PRIORITY 

SHIFT PRIORIT TS 
s DECREMENT SHIFT COUNT 
3 IF INCOMPLETE, BRANCH 

IF SOQ. BRANCH 
DECREMENT PRIORITY LEVEL 
IF ALL LEVELS UNTESTED, BRANCH 

BRANCH 

SO PRIORITY = BR LEVEL 
SEE I’ BR LEVEL MATCHES PRIORITY 
IF SO, BRANCH 

BRANCH 

SFQ 0264 

LPNTX PRINT ROUTINE 
rAYNDRESS OF ASCIZ STRING 
tARGUMENT COUNT «# 2 
3 GET VECTOR ADDRESS 
: CLEAR UNUSED BITS 
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OISK ORV 
S ABDR Sst 

104402 
095004 
004737 

104403 

OTAG MACRO VO5.00 Wedn 04 - : : dd 9 nee ednesday Jan-84 16:12 Page 208 

104612 

T1.5: 

L10056: 

TRAP 
CLR 
CALL 

TRAP 

C$BSUB 
R4 
UDAINT 

C#ESUB 

GS 

s INITIALIZE UDA WITH SMALLES) 
3 RING BUFFER AND INTERRUPTS DISABLED 

SFQ 0265 
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1 
2 112334 T1.6: 

112334 104402 TRAP C$asus 
3 112336 012704 126400 MOV @<SA,STP+<SaSA,MS1>+<S4SA,CM1>>,R4 , INITIALIZE UDA WITH RING GUFFER 
4112342 004737 104612 CALL UDAINT sLARGE ENOUGH TO CUVER NORMAL 
5 1HOST COMM AREA PACKET AND BUFFER 
6 sSPACE CA 5S IN MESSAGE LENGTH AND ? sA 3S IN COMMAND LENGTH) 
8 110346 L10057: 

112346 104403 TRAP C3ESUB 
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AED 
UNIBUS 

112350 
112350 
112352 
112356 
112362 
112366 
112372 
112374 
1124006 
112400 
112404 
112410 
112410 
112412 

112416 
112416 

ABN APEX RAAF. ECRO VO5.00 Wednesday 04-Jan-84 16:12 Page 210 

104402 
013746 
015746 
012701 
004737 
001492 
004737 

01263? 
012637 

104403 
000137 

104401 

064412 
064414 
0v0001 
076532 

076626 

064414 
064412 

111402 

T1,.7: 

1$3 

L10060;: 

L10051: 

TRAP 
MOV 
MOV 
MOV 
CALL 
BEQ 
CFLL 

MOV 
MOV 

TRAP 
JMP 
EVEN 

TRAP 

L5 

CsBSU9 
FFREE, (SP) 
FSIZE, -(SP) 
ai1,Ri 
RUNOM 
1 
RESPDM 

CSP )+ ,FSIZE 
CSP )+, FFREE 

CsESUB 
TISKIP 

CSETST 

13PUSK FFREE ON STACK 
3+3PUSH FSIZE ON STACK 
1 RUN DM PROGRAM IN 
+ ONE CONTROLLER ONLY 

+sPOP STACK INTO FSIZE 
+sPOP STACK INTO FFREE 

SEQ 0267 



112420 
112420 
112424 
112430 

112436 
112442 
112446 
112452 
112456 
112462 
112464 
112470 
112470 
112474 
112530 
112506 
21251le 

112514 
112514 

ISK ORV DIAG MACRO_VO5.00 Wednesday 04-Jan-84 16:17 Page 21 SEDENT OLACNOS TEC TEST sonesday an @ Page 211 

012701 
004737 
013737 

004737 
O1STas 
013746 
012701 
004737 
001402 
004737 

012637 
012637 
062737 
00S777 
001351 

104401 

9000002 
076336 
064424 

1N6260 
064412 
064414 
000401 
076532 

076626 

064414 
064412 
000046 
151716 

064430 

064430 

SBTTL 

T2:: 

L$: 

2s; 

L10061: 

JS 

TEST 2: DISK RESIDENT DIAGNOSTIC TEST 

MOV 
CALL 
MOV 

CALL 
MOV 
MOV 
MOV 
CALL 
BEQ 
CALI. 

MOV 
MOV 
AD 
TST 
BNE 
EVEN 

TRAP 

o2,R1 
TINIT 
CTABS, TSTTAB 

RESET 
FFREE, -( SP) 
FSIZE,-(SP) 
@1,R1 
RUNDM 
es 
RESPOM 

CSP )+ ,FSIZE 
CSP)+  FFREE 
eC. SIZE, TSTTAB 
ATSTTAB 
1$ 

CsETst 

vINITIALIZE TEST PARAMETERS 

sGET ADDRESS TO 1ST CONTROLLER TABLE 

sRESET ALL UDA'S 
:+sPUSH FFREE ON STACK 
33PUSH FSIZE ON STACK 
sRUN DM PROGRAM IN 
+ ONE CONTROLLER ONLY 

13POP STACK INTO FSIZE 
3sPOP STACK INTO FFREE 
sMOVE TO NEXT CONTROLLER 
:CHECK IF ANY MORE CONTROLLER TABLES 
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UWA & DISK _ORV_DIA 
OISK FUNCTION TEST 

112516 
112516 
112522 
112526 
112534 
112540 
112544 
112546 
112552 

LLesse 
112552 

012701 
004737 
013737 
013701 
004737 
001402 
004737 

104401 

000003 
076336 
064424 
064426 
07653¢ 

076626 

064430 

KS 
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-SBTTL TEST 3: DISK FUNCTION TEST 

T3:3 

1$: 

10062: 

MOV 
CALL 
MOV 
MOV 
CALL 
BEQ 
CALL 

EVEN 

TRAP 

93,R1 
TINIT 
CTABS, TSTTAB 
CTRLRS,RL 
RUNDM 
1s 
RESPDM 

CsETST 

rINITIALIZE TEST PARAMETERS 

sGET ADDRESS OF 1ST TABLE ADDRESS 
sRUN_OM PROGRAM ON ALL CONTROLLERS 
+ AT ONCE 

SFQ 0269



CZUOCEO UDA & DISK DRV 
TEST 4: DISK EXERCISER 

5 112554 
13 112554 
15 112562 
16 112564 
17 112572 
18 112574 
19 112600 
2c 112604 
2i 112606 

112612 
112614 

22 112616 
23 112622 
24 112624 
25 112630 
26 112634 
27 112640 
28 112642 

112645 
112650 

29 112652 

31 112654 
32 112662 
33 112664 

112670 
112672 

34 112674 
35 112700 
36 112702 
37 112706 

022737 
001053 
022737 
901047 
005037 
013704 
001423 
004137 
066543 
000000 
005037 
012405 
004737 
062704 
020437 
103770 
004137 
066575 
000000 
000410 

032737 
001404 
004137 
066622 
000000 
005737 
001404 
004737 
000137 

LS 
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000004 

000002 

064440 
064650 

075664 

064650 

103250 
000104 
064652 

075664 

001000 

075664 

064450 

076626 
113240 

.SBTTL 

T4:: 
064444 

064440 

LOGOUT: 

064400 LOGCHK: 

T4CGN: 

TEST 4: DISK EXERCISER 

CMP @4,TNUM 
BNE T4STRT 
CMP @ICONT ,IFLAGS 
BNE TaSTRT 
CLR IFLAGS 
MOV LBUFS ,R4 
BkQ LOGCHK 
JER R1i,LPNTF 

1 WIRD LOGM1 
WIRD ARG .CT 
CLR LBUFS 
MOV CR4)+,R5 
CALL PNTERR 
ADD @<HC .B8SZ-2> ,R4 
CMP R4,LBUFN 
BLO LOGOUT 
JSR R1,CPNTF 
.WORD = LOGM2 
» WORD ARG .CT 
BR T4CON 

BIT OSM.LOG, SFPTBL +SO,.BIT 
BEQ T4CON 
JSR R1,LPNTF 

. WORD LOGHM3 
WORD ARG.CI 
TST URNING 
BEQ T4STRT 
CALL RESPOM 
JMP T4WAIT 

sCHECK IF TEST 4 WAS IN PROGRESS 
s8RANCH IF NOT 
sCHECK IF HERE BY CONTINUE COMMAND 
sBPANCH IF NOT 
CLEAR FLAGS FOR NEXT TIME HERE 
sGET LOG BUFFER POINTER 
;_ IF ZERO, NONE EXISTS 
sCALL_~LPNTF PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
sARGUMENT COUNT « 2 
sCLEAR START ADDRESS TO ERASE BUFFER 
:GET CONTROLLER TASLE ADDRESS 
sPRINT ERROR REPORT 
;BUMP POINTER 10 NEX) ENTRY 
iCHECK IF AT END 
iPRINT ALL ENTRIES 
sCALL LPNTF PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
sARGUMENT COUNT # 2 

sCHECK IF LOG ENABLED 

CALL LPNTF PRINT ROUTINE 
sADDRESS OF ASCIZ STRING 
s ARGUMENT COUNT @ 2 
CHECK IF ANY CONTROLLERS STILL RUNNING 
sRESTART IF NOT 
sCONTINUE BY RESPONDING TO REQUESTS 
s;END OF TEST WHEN DONE 
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rat ah 

37 

112712 
112716 
112722 
112730 
112732 
112740 
112742 
112744 
112746 
112752 
112756 
112760 
112762 
112766 
112770 

112774 
113000 
113004 
113010 
113012 
113016 
113020 
113022 
113030 
113032 
113036 
113044 
113046 
113052 
113054 
113056 
113062 
113064 
113066 
113072 
113076 

012701 
004737 
032737 
eo1sel 
032787 
001465 
104450 
103055 
012701 
020137 
001406 
005005 
004737 
103002 
000137 

005037 
013705 
012702 
010504 
062704 
012403 
001416 
032763 
001010 
004737 
022763 
001002 
005237 
005302 
00136¢ 
062705 
005715 
001347 
012701 
004737 
000436 

M5 
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000004 
076336 
000014 

000200 

OG00C4 
064442 

105630 

076424 

064452 
064424 
000010 

000020 

100000 

002122 
000020 

064452 

000046 

064554 
002124 

0€4440 

064400 

000002 

000006 

: 

TASTRT;: 

1$: 

T4PRM1: 

TAPPMe; 

T4PRM3: 

T4PRM4: 

START TEST 

MOV #4,R1 
CALL TINIT 
BIT @ISTRT!IREST,IFIAGS 
BEQ T4RUN 
RIT @SM.MAN,SFPTBL+SO,.BIT 
BEQ TADEF 
TRAP C#MANI 
BCC T4DEFW 
MOV 04,R1 
CMP R1,FNUM 
BEQ 1$ 
CLR RS 
CALL RDREC 
Bcc 1$ 
JMP TINITE 

sINPUT PARAMETERS 

CLR 
MOV 
MOV 
MOV 
AOD 
MOV 
BEQ 
BIT 
BNE 
CALL 
CHF 
BNE 
AC 
DEC 
BNE 
ADD 
TST 
BNE 
MOV 
CALL, 
BR 

UCNT 
CTABS,R5 
08. ,R2 
RS,R4 
#C .DRO,R4 
CR4)+.R3 
T4aPRM4 
@0T. Avi ,D,UNITCR3) 
T4PRM3 
STORAG 
016. ,G6.PATCR3) 
T4PRM3 
UCNT 
Re 
T4PRM2 
eC .SIZE,R5 
CR5) 
T4PRM1 
@PATI6C,R1 
STORAG +2 
TARUN 

SFQ 0271 

sINITIALIZE TEST PARAMETERS 

rHERE FROM OPERATOR COMMAND? 
RUN WITH PREVIOUS PARAMETERS IF NEW PASS 
sMANUAL INTERVENTTON MODE? 
:IF NOT, SET UP DEFAULT PARAMETERS 

Ri = T4QUEST FILE NUMBER 
IS IT ALREADY LOADED? 
IF SO, BRANCH 
ELSE RS = ADJUSTED ADDRESS 
READ IN FILE 
IF OK, BRANCH 
ELSE, ERROR ee

 
we

 
ee

 
Oe

 
we

 
we
 

we
 

sCLEAR COUNT OF UNITS USING PATTERN 16 
sGET ADORESS OF 1ST CONTROLLER TABLE 
sGET COUNT OF ORIVE TABLES 
:GET FIRST DRIVE TABLE POINTER 

3GET ORIVE TABLE ADDRESS 
:GO TO NEXT CONTROLLER IF NONE 
+SEE IF TO BE TESTED 

:ASK QUESTIONS 

;COUNT DRIVE TABLES 
:GO LOOK AT NEXT 
:GO TO NEXT CONTROLLER 
s IF THERE IS ONE 

; Ri -> PAT16C FOR INPUT 
; ASK LAST QUESTIONS 

r
a
n
 

ta 
@}
 

b
p
D
P
r
P
r
 

P
h
p
 
P
D
 

p
e
 

fe
ak
e 

ch
e 
sl

oc
ho

ch
ec

he
ch

oc
ho

st
s 

ch
vo

lh
oe

he
oh

oo
kn

eo
ho

oh
 
se
l 

—t



UDA & DISK DR 
: OISK EXERCISER 

113100 
113100 
113104 
113106 

004137 
065605 
000000 

075664 
T4DEFW: 

N5 
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NOW GET DATA PATTERN 16 IF SELECTED BY ANY ORIVE 
GIVE WARNING MANUAI INTERVENTION NOT ALLOWED 

JSR 
. WORD 
» WORD 

R1,LPNT“ 
T4WARN 
ARG,.CT 

CALL LPNTF PRINT ROUTINE 
sADDHESS OF ASCIZ STRING 
ARGUMENT COUNT * 2 

SFQ 0272 



CZUDCEO 
TEST 4; 

O
O
V
A
U
 
R
a
W
 

10 

UDA & DISK DRV 
OISK EXERCISER 

113.32 
113126 
113142 
113146 
113152 
113154 
113156 
113160 
113162 
113164 
113170 
113172 

113174 
113200 
113206 
113214 
113220 
113224 
113226 
113234 
113240 
113246 

1135250 
113252 
113254 
113254 
113256 
113260 

113262 
1135262 

013705 
012702 
010504 
062704 
012403 
001415 
062703 
042713 
OSe7e3 
012700 
005023 
005300 
001375 
005302 
001361 
062705 
005715 
001350 

006137 
042757 
013737 
013701 
004737 
001405 
013737 
004737 
032737 
001402 

10442? 
000772 

104424 
104432 
000002 

104401 

Bo 
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064424 
000010 

000020 

000004 
187777 
011012 
000067 

000046 

064440 
177757 
064424 
064426 
076436 

064424 
076526 
001000 

064440 
064430 

064430 

064400 

4 

T4DEF; 
TaDEFA;: 

TADEFB: 

T4DEFC: 

TaDEFD: 

T4DEFE: 

TAaRUN: 

T4aWALT: 

T4EXIT: 

L10063; 

SET UP DEFAULT PARAMETERS 

MOV CTABS,RS 
MOV #8. ,R2 
MOV R5,R4 
aod #C .ORO,RA 
MOV CR4)-,RS 
BEG T&DEFE 
add @D .PRM,R3 
BIC e@rC<O .OCY>,(R3) 
BIS @ODEF ,CR3)+ 
MOV #55, ,RO 
CLR CR3)> 
DEC RO 
BNE TaDEFC 
NEC Re 
BNE T4DEFB 
A00 ec. SIZE,R5S 
TST CRS) 
BNE T4DEFA 

rSTART TEST 

ROw TFLAGS 
BIC e@rCcISTRIM>, IFLAGS 
MOV CTABS,TSTTAB 
MOV CYRLRS,R1 
CALL RNT40M 
BEQ TQaWALT 
MOV CTABS. TSTTAB 
CALL RESPOM 
BIT @SM.LOG,SFPTBL »+SO,BIT 
BEQ TAEXILT 

TRAP C#BRK 
BR TaWALT 

TRAP ce#orer 
TRAP COEXIT 
-WORD = L10063-. 
sEVEN 

TRAP CeETST 

IGET ALDRESS OF 1ST CONTROLLER TABLE 
1GET COUNT OF ORIVE TABLES 
GET FIST ORIVE TABLE POINTER 

GET DRI' TABLE ADDRESS 
1GU TO NEXT CONTROLLER IF NONE 

sCOUNT ORIVE TABLES 
3GO LOOW AT NEXT 
1GO_ TO NEXT CONTROLLER 
s IF THERE IS ONE 

HCLEAR FLAGS FOR NEXT TIME HERE 

sGET ADORESS OF 1ST CONTROLLER TABLE 
+RUN OM PROGRAM ON ALL CONTROLLERS 
+ AT ONCE 

1 MAKE SURE TSTTAB HAS CONTROLLER INFO 

CHECK IF LOG 1S ENABLED 
VEXIT IF NOT 
g>>>>>>>>9>>BREAC BACK TO MONITORe<<ccceecs 

WWAIT TILL STOPFED Br CONTROL C 
IPRINT A STATISTICAL REPORT 
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TEST 4: OISK EXERCISER 

113264 
113266 

113266 
113270 
113272 
113274 

113276 
115300 
113302 
133304 

113306 
113310 
413312 
113314 
113316 

113320 
113322 
113324 
113326 
113330 

113332 
113334 
113336 
113340 
113342 

113344 
113346 
113350 

166000 
177774 

Co103: 
113400 

004052 
113442 
177777 
000000 
000377 

005130 
115452 
020000 

TITLE PARAMETER CODING 

~SBTTL HARDWARE PARAMETER CODING SECTION 

* 

“
e
e
 

w
e
 

e
e
 

LSHARD: ; 
H.UBA 
H.VEC 
BRL. 
H.BST 
H.ORV 
H, PRM 

He. CYL 

Co 

»WORD 110064 -L SHARD /2 

TSHILIM 

TS$CODE 
MSGVEC 
TSLOLIM 
TSHILIM 

TSCODE 
MSGBRI. 

TSLOLIM 
TSHILIM 

TSCUOE 
MSGBST 
“1 
TSLOLIM 
TSHILIM 

TSCODE 
MSGLDR 
-1 
TSLOLIM 
TSRILIM 

T#CODE 
MSGCST 
HMLCYL 

Tr\L. 

THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS 
THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE 
MACROS ARE NOT EXECUTED AS MAlHINE INSTRUCTIONS BUT ARE 
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE 
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS 
WITH TME OPERATOR, 

sUNIBUS ADDRESS 
1UDA VECTOR 
sBR LEVEL 
BURST RATE 
IORIVE NUMBER 
sPROGRAM PARAMETERS 

sTEST CUSTOMER NATA AREA 
tPRINT ‘UNIBUS ADDRESS OF UDA?’ 

sPRINT ‘VECTOR?' 

+PRINT ‘BR LEVEL?! 

1PRINT ‘UNIBUS BURST RATE?' 

tPRINT ‘DRIVE @?' 

vPRINT ‘EXERCISE ON CUSTOMER DATA AREA 
’ IN TEST 4?! 

SFQ 0274



BARSURAE" >RARABTH*CEB NS SPR Ygreecay 04-Jan-88 16:12 
80 
84 
85 
86 
37 
88 
90 
92 
9 

106 

113352 

113352 
113400 
113407 
113420 
113442 
11.3452 

125 
126 
102 
es 

104 
105 

116 
105 
122 
116 
122 
130 

lil 
103 
040 
111 
113 
105 

L10064; 

MSGUBA; 
MSGVEC;: 
MSGBRL : 
MSGBST: 
MSGLDR: 
MNSGCST: 

-ASCIZ 
-ASCIZ 
»ASCIZ 
»ASTIZ 
+ASCIZ 
»ASCIZ 
EVEN 

D6 
Page 218-1 

\UNIBUS ADDRESS OF UDA\ 
\VECTOR\ 
\BR LEVEL\ 
\UNIBUS BURST RATE 
NORIVE &\ 
NEXERCISE ON CUSTUMER DATA AREA IN TEST 4\ 
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SOFTWARE PARAMETER CODING SECTION 

p
e
p
e
 

R
R
 
O
O
D
A
I
R
U
S
 

W
D
 

U0
 

co
ll
 

onc
ll 

on
d 

L
A
G
 

UT
 

t
n
n
n
 

O 
D
U
H
 

113524 
113526 

000030 

000000 
000002 
000004 

000200 
000400 
001000 
040000 

E6 

«SBTTL SOFTWARE PARAMETER CODING SECTION 

pee 

3 THE SOFTWARE PARAMETER CODING SECTION CONTAINS MACROS 
: THAT ARE _USEN BY THE SUPERVISOR TO BUILU P-TABLES. THE 

MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES, THE 

-WORD L10065-L$SOFT/2 

SM.MAN == BITO7 
SH.SSF == BI108 
SM.LOG =» BITO9 
SM.IW == BIT14 

3 
H 
1 MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS 
: WITH THE OPERATOR, 
te 

sERROR LIMIT 
1QATA TRANSFER LIMIT (MEGABITS) 
sSINGLE BIT ANSWERS 

MANUAL INTERVENTION MODE 
SUPPRESS SOFT ERRORS 
ERROR LOG ENABLED 
INITIAL WRITE ot

 
ee
 

ee
 

we
 

SEQ 0276 
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:PRINT 'ENTER MANJAL INTERVENTION MODE 
‘ FOR SPECIAL DIAGNOSIS?! 

113526 002130 WORD TSCODE 
113530 113606 .WORD S.MAN 
113532 000200 WORD SM. MAN 

sPRINT ‘REMATNING SOFTWARE QUESTICNS 
i APPLY TO TEST 4 ONLY! 

113534 0000035 GRO T$CODE 
113536) «113673 »WORD  S.MES 

sPRINT ‘ERROR LIMIT? 
113540 000052 WORD TS$COOE 
113542) «113756 WORD S.EL 
1135544 = 177777 . WORD -1 
113546 000001 . WORD TSLOLIM 
113580 177777 WORD TSHILIM 

sPRINT ‘READ TRANSFER LIMIT IN MEGABYTES 
: - 0 FOR NO LIMIT?: 

113552 4001052 . WORD T$CODE 
113554 113772 » WORD S.XL 
113556 177777 . WORD -1 
113560 000000 WORD T$LOLIM 
113562) «177777 . WORD TSHILIM 

sPRINT ‘SUPPRESS PRINTING SOFT ERRORS?! 
113564 002130 WORD TSCODE 
113566 114054 . WORD S.SSF 
113570 000400 WORD SM. SSF 

sPRINT ‘00 INITIAL WRITE ON START?! 
113572 002130 . WORD TSCODE 
113574 «114112 . WORD S.IW 
113576 040000 » WORD SM, IW 

sPRINT ‘ENABLE ERROR LOG?! 
113600 002130 WORD TSCODE 
113602 114144 WORD S,.LOG 
113804 901000 . WORD SM,LOG 

EVEN 
113606 L10065; 

113606 105 116 124 S.MAN; .ASCIZ \ENTER MANUAL INTERVENTION MOOE FOR SPECIAL DIAGNOSIS\ 
113673 le2 105 115° S.MES: .ASCIZ \REMAINING SOFTWARE QUESTIONS APPLY TO TEST 4 ONLY\ 
115755 000 .BYTE 0 
113756 105 122 122) «SEL: »ASCIZ \ERROR LIMITS 
113772 122 105 101) S.&XL: -ASCIZ \READ TRANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT\ 
114054 123 125 120 S.SSF: .ASCIZ \SUPPRESS PRINTING SOFT ERRORS\ 
114112 104 1)? 040 S.IbW: -ASCIZ \OO INITIAL WRITE ON STARTS 
114144 105 116 101 #S,.LOG: .AsCIZ \NENABLE ERROR LOGS 

EVEN 

114166 $PATCH:; 
006050 REPT 40, 

EVEN 
114306 114332 .WORD TSFREE 
Yl 310 900010 »WORD TS$SIZE 
114312 LSLAST:: 
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SOFTWARE PARAMETER CODING SECTION 

114312 
114314 
114316 
114316 
114220 
114322 
114324 
114326 
114330 
114332 

000000 
000006 

172150 
000154 
000005 
000077 
000000 
000000 

900001 

. WORD 

. WORD 
L10066; 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 
+» WORD 

L10070; 
«END 

(9) 
L10070 ,/2-1 

172150 
154 
5. 
63. 
oO, 
oO. ee

 
we
 

we
 

we
 

we
 

we
 UNIBUS ADORESS 

VECTOR ADDRESS 
BR LEVEL 
UNIBUS SURST RATE 
DRIVE NUMBER 
COSTUMER DATA AREA 
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Symbol tab] SFQ 0279 

ADR = 000020 G 
ALOCH 
APRINT 
APRIZ 
ARG .CT= 
ASS ba] 
ASSEM6= 
Al 
Ae 
A3 
Aa 

BAS 
BASLN 
BASL1 
BASL2 
BASL3 
BASNO 
BASNL 
BASNe 
BASN3 
BASN4 
BELL 
BITO 
BITOO 
BITOL 
BITO2 
BITO3 
BITO4 
BiTOoS 
BITO6 
BITO7 
BITO8 
BITO9 
BIT1 
BIT10 
BIT11 
BIT1l2 
PIT13 
BIT14 
BIT15S 
BIT? 
BITS 
BIT4 
BITS 
BIT6 
BIT7 
BITS 
BLT9 

e
w
 

ok
 

a
e
a
n
 

e
e
r
 

u
e
 
e
e
e
 

075322 
104472 
104506 
000000 
100000 
0090010 
000001 
000002 
000020 
000040 
067047 
067050 
066775 
067013 
067032 
066651 
066670 

104372 
000400 
106652 
101726 
101754 
102052 
102066 

A
Q
A
M
O
M
A
A
N
M
A
A
G
A
M
H
A
M
O
H
N
A
N
A
M
A
M
A
A
A
A
A
A
H
A
N
 

CALRS 
CALRE6 
CALR? 
CALRS 
CALR9 
CF .ATNe 
CF .MSC= 
CF .OTH= 
CF .SHO= 
CF .THS= 
CF S768 
CLOG 
CLOSEF 
CLRBFL 
CLRBUF 
CON.A 
CON.AL 
CON. A2 
CON.O0 
CON.H 
CON.N 
CON .N1 
CON.O 
CON. QU 
CON. QX 
CON.R 
CON.R1 
CON.S 
CON.S1 
CR 
CRLF 
CTABER 
CTABS 
CTRLRS 
CT.AVL= 
CT.BRL= 
CT.CiO-» 
CT.MSG= 
CY .REQs 
CT.RN = 
CT .UNT= 
CT .USO» 
CT.VEC= 
CtAU ss 
C#AUuTNe 
C8BRK » 
C8BSEGe 
C#BSUG= 
CSCEFG= 
C8CLCKe 
CSCLEAs 
Cs8CLos= 
C#ClLPis 
CS#CVEC= 
C8OCLN® 
Cs000U= 
CSORPT= 

102142 
102220 
102234 
102252 
102270 
000200 
000100 
000040 
000002 
000020 
000001 
105550 
105612 
104304 
104256 
076062 
076066 
076110 
O76112 
076124 
076150 
076154 
076136 
976042 
076060 
076172 
976214 
076230 
076234 
000015 
065042 
lli2ie2 
064424 

000044 
000051 
000024 

C#0U 
C#EDIT# 
CSERDF = 
CSERHR= 
C#ERRO- 
CSERSF = 
CSERSOe 
C#ESCA= 
CteESEGs 
CHESUB= 
CSETST= 
CsEXIT= 
C#GEta= 
CSGETwe 
CéGMAN= 
C8GPHR= 
C#GPLO* 
C$GPRI= 
CSiNIt= 
CSINLP= 
C&8hANI= 
CtMEM 
C#MSG 
CSOPEN= 
CSPNTB~ 
CSPNITF = 
CePNTS= 
CS#PNTX= 
csQro 
CskOBUe 
CéREFG= 
CS8RESE= 
C#REVI= 
C#RFLA» 
CsRPT 
CSSEFG» 
C#SPRI= 
C8SVEC« 
CsTPRI» 
C.BST 
C.0RO 
C.ORL 
C.DR2 
C.OR3 

900053 
000003 
000055 
000056 
000060 
000054 
000057 
000010 
000005 
000003 
OVO00L 

000042 
000000 

C.UNIT= 
C.VEC = 
ODEF = 
OF PTBL 
OIAG = 
DIAGHC« 
DIVIDE 
DIV10 
OLL 
OLLAOR 
DLLOR 
DLLNAM 
OLLR 
OLLSIZ 
OLLV 
OMFRST* 
DMMAIN= 
OMOVRL = 
DMPROG 

OsPsiz« 
DTABS 
OT.AVL= 
OT.UNT= 
DUP . 
DU.OFL® 
DU.FTL= 
DU. INF = 
DU. QUE «= 
OU.SPC= 
OU, TER= 
0.88 » 
0.8801" 
0.8802" 
D,8803. 
b,.BB04= 
D.8B805= 
D.8806= 
D.ERO7= 

000002 
000004 
011012 
064356 G 
1777/7 
000000 
102704 
102742 
064656 
064666 
064660 
064674 
064664 
064672 
064662 
OC1000 
000040 
000004 
064432 
000000 
101722 
000017 
064422 G 
100000 
000077 
001000 
026000 
050000 
030000 
010000 
060000 
040000 
000010 
000012 
000016 

000102 
00106 
000154 
000040 
900112 
000114 
000124 
000134 
000144 
000400 

D.SERR®= 
O.SIZE= 
O,TR = 
D.UNIT*= 
O.WwC = 
O.WCA = 
D.WO = 
O.XFRR« 
O.XFRW« 
D.ZERO# 
EF .BBR= 
EF .B8U= 
EF .CON= 
EF .LOG= 

ERRO 
ERRLIM 
ERRMC 
ERRMES 
ERRMEL 
ERRMSG 
ERRMSL. 
ERRMSX 
ERRNBR 
ERRT YP 
ERRVEC~ 
ERR. o7= 
ERR. TB 
ERR, TN 

000002 
000001 
0200C0 
000000 
0109000 
000176 
000160 
000120 
000130 
000140 
000150 
000170 
040009 
000006 
000004 
001000 
004000 
000174 
000100 
900200 
000172 
000206 
000020 
000002 
000010 
000004 
002000 

040000 
143000 
064410 
076304 
076316 
065245 
101470 
101250 
065101 
064406 
101356 
101464 
064404 
0644C2 
000004 
000011 
076252 
075250 

a 
n
n
n
 o
n 

a
a
n
g
 



PAR SHETE 
Syabol 

ERROOL 
ERROO2 
ERROO3 
ERROO4 
ERROOS 
ERROO6 
ERROO? 
ERROO8 
ERRO14 
ERROcL 
ERRC 22 
EROS 
ERRO24 
ERRO2S 
ERRO26 
ERRO27 
ERRO28 
ERRO29 
ERROS0 
ERRO31 
ERRO3S2 
ERRO33 
ERRO34 
ERRO35 
ERRO36 
ERRO37 
ERRO38& 
ERRO3A 
ERR23B8 
ERR23C 
EVL = 
ESENOD = 
EsLOAD= 
FDATA 

FSAU = 
FSAUTO= 
FSBGN = 
F SCLEA* 
FsDU_ = 
FSEND = 
F SHARD = 
Fst 
FSINIT= 
FSJMP = 
FSMOD = 
FSMSG = 

R CODING MACRO VO5.00 Wednesday 04-Jan-84 16:12 

074252 
074270 
074306 
074324 
074336 
074400 
074350 
074412 
074362 
074430 
074470 
074516 
074602 
074615 
074634 
074654 
074672 
074704 
074720 
074734 
074746 
074764 
074772 
075000 
075016 
075030 
075044 
074536 
074862 
074570 
000004 
00100 
CO0035 
064472 
064412 
064474 

QooeLl 

N
A
M
M
A
A
A
M
H
O
M
N
M
N
O
N
M
A
O
N
M
N
A
D
H
A
O
M
A
N
A
H
 FSPROT= 

FePWR = 
FSRPT = 
FSSEG = 
FsSOFT= 
FSSRV = 
FSSUB » 
FsSwos 
FSTEST= 
GETCON 
GETCNT 
GETCNX 
GETCXx 
GTORVT 
GTT4Se 
GSCNTO= 
GSDELM= 
GtOISP= 
GSEXCP= 
GtHILI= 
GtLOLI= 
G3NO_ = 
GtOFFS= 
GsOF SI= 
GS$PRMA= 
GSPRMO= 
GS$PRML= 
GtRADA= 
GtRADB = 
GsRAODD= 
G$RAOL.= 
GSRADO= 
G$XFER» 
GtYES = 

000021 
000017 
000012 
000003 
000005 
060010 
000002 
000014 
000001 
102430 
102364 
102370 
102436 
102274 
076500 

100000 
000004 
000006 

H,ORV = 
H.PRM 
H.UBA 
H.VEC 
IGE 
ICONT 
Tov 
IER 
IFLAGS 
INITBL 
INITWA 
INT TWO 
INITWC 
INITXX 
INIT1 
INIT2 
IN{T3 
INIT4 
INITS 
INTRCV 
INTSRV 
INTSTO 
INTST1 
IPAORS 
IREST = 
ISR . 
ISTRT = 
ISTRTH= 
IXE . 
T#AU_ = 
TSAUTO= 
IsCiN = 
Is0u_ = 
ISHRD = 
IsihIt» 
I#HOO = 
IsMSG = 
IT#PROT= 
TtPTAB= 
IsPwR = 
I¢RPT «= 
Is8SEG = 
IsSETUs 
ISSFT 
TéSRV 
TsSsue 
TsTst 
J 4 UMP 
KTBASA 
KTBASO 
KTMEM 
KW. BRL 
KW.CSR 
KWLEL 
KWOHZ 
KW. OUT= 
KH. VEC 
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000010 
000012 
000000 
000002 
010000 
000002 
000040 
020000 
064440 
105276 
065454 
065560 
064763 
111170 
110140 
110326 
110364 
110420 
111006 
064454 
106252 
065342 
065437 

064626 
0649624 
000105 
O64622 

O
a
 

7)
 

i
n
t
a
i
n
i
n
l
s
 

LOADDM 
LOADER 
LOADE1 
LOADT1 

L$DEPO 
L4#DESC 
L$DESP 
LsDEVP 
L$OISp 
LSDLy 
LsOTP 
LeDTYP 
Ls0U 
LsbuT 
LSOVTyY 
LOEF 
LSENVI 
LSERRT 
LSETP 
LSEXP1L 
LSEXP4 
LSEXPS 
L SHARD 
LSHIME 

106230 
064654 
064652 
064650 
076554 
076606 
000012 
104006 
103600 
103410 
104120 
104110 
103674 

= 040000 
000001 
112654 
066543 
066575 
066622 
112622 
000010 
075722 
075674 
075664 
075714 
075704 
103716 
103744 
103730 
002110 
002036 
111336 
002070 
111300 
002106 
111302 
002032 
002011 
064724 
002076 
002060 
064344 
002116 
002040 
002034 
111330 
002072 
064700 
002052 
002044 
064402 
002102 
002046 
002064 
002066 
113266 
002120 

G 

R
O
N
H
O
M
O
O
M
M
N
M
A
M
N
A
N
K
H
O
N
N
A
A
A
G
H
A
A
H
A
 

L#HPCP 
L$HPTP 
L$Hw 
LsIeP 
LSINIT 
L$LADP 
LSLAsT 
L$LOAD 
L8LUN 
LSMREV 
LSNAME 
LSPRIO 
L$PROT 
LSPRT 
L$REPP 
LSREV 
LSRPT 
' $SOFT 
L sSPC 
L$SpcPp 
LSsPTp 
LSSTA 
L4$Sw 
LSTEST 
LSTIM. 
LSUNIT 
L10000 
L10001 
L.1000e 
L10003 
L10004 
1.10005 
L10006 
L10007 
Liocio 
L1ooiL 
L10012 
Lio013 
L10014 
L10015 
L10016 
110017 
L10020 
L100e1 
L10022 
L1002e3 
L10024 
L10025 
L10026 
L10027 
£10030 
L10031 
L10032 
L10033 
L16034 
£10035 
L10036 

002016 
002022 
064356 
002104 
107636 
002026 
114312 
002100 
002074 
002050 
002000 
002042 
107630 
002112 
002062 
002010 
106654 
113526 
002056 
002020 
002024 
002030 
064374 
002114 
002014 
002012 
064372 
064402 
0742656 
074304 
074322 
074334 
074346 
074360 
074376 
074410 
074426 
074466 
074514 
074600 
C74614 
074632 
074652 
(74670 
74702 
074716 
074732 
074744 
074762 
074770 
074776 
075014 
075006 
075042 
Q75054 
075406 
104516 

A
Q
A
O
O
O
A
O
O
O
M
O
A
N
N
N
A
A
A
A
A
N
A
N
U
N
A
H
A
H
A
A
H
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PARAMETER C 
Symbol 

L10037 
L10040 
Li0041 
L10c4e 
L10044 
L10045 
L10046 
L10047 
L10050 
Li0Ost 
L10052 
L10053 
L10054 
L10055 
L10056 
110057 
L10060 
L10061 
L10062 
L10063 
10064 
110065 
10066 
L10070 
MC * 
MD ™ 
MO.CMP = 
NO. CWB = 
MO ERR» 
MO .EXP= 
MD .FEU= 
MO. IMF = 
MO ..NXU= 
MO PRI= 
MO.RIP= 
MO.SCH= 
MO. SCL» 
MO.SEC« 
NO.SEQ= 
MO .SER= 
MO. SPD= 
MO .SSr= 
MD. SWP= 
nO. VOL 
4D. WEN: 
MO .WBV= 
MEMF YL. 
MESSAG 
MESSG 
MLORER 
MM x 
MSCP) x 
MSGBRL. 
MSGBST 
MSGCST 
MSGL.DR 
MSGPKL 

ODING MACRO VOS.00 Wednesday 04-Jan-84 16:12 
table 

104526 MSGPKT 075150 PAT16C 
106250 MSGUBA 113352 PAT16W 
106256 MSGVEC 113400 PB 
107626 Mx = 000252 PF 
111276 MXFERE 101142 PNT - 
111300 MXFERP 065170 PNTERR 
111326 MXFERX 101140 PNTNUM 
111334 ML = 000004 PNTNUS 
111342 Me = 000010 PNTPKL 
122416 M3 * 000100 PNIPKT 
111522 M4 * 000200 PRI « 
111564 NCON 075374 PRINTC 
111720 NCONF 076024 PRIOO = 
112320 NCUNS 076002 PRIO1 «+ 
112332 NOCLOC 066466 PRIO2 = 
112346 NXMAD 064636 PRIO3 « 
112410 NXMI 104510 G PRIO4 = 
112514 ONEFIL= 000001 PRIOS = 
112552 OP .ABO= OO00UL PRIO6 = 
113262 OP ACC 000020 PRIO7 « 
113352 OP .AVA= 000100 PS 
113606 OP .AVL= 000010 PTYPE 
114316 OP.CCO= 000021 PX 
114332 OP .CMP= 000040 P.BCNT= 
000314 OP .DUP* 000101 P.BUFF= 
000125 OP .ELP= 000003 P.CMST+ 
040000 OP .ENO= 000200 P.CNCL® 
000010 OP.ERS= 000022 P.CNTF« 
010000 OP .ESP= 000002 P.CNTI« 
100000 OP .FLU= 000023 P.CPSPs 
000001 OP.GCS= 900002 P.CRF = 
000002 OP.GSS= 000001 P.CTMO- 
00000) OP .GUS= 000003 P.CYLS= 
(00001 OP .MRD= 000030 P.DEXT= 
00000 1 OP .MWR» 000031 P.OFLG* 
004000 OP ,ONL = 000011 P.OMDT= 
002000 OP.RO «= 000041 P .OPRG= 
000100 OP .RLC= 000103 P.DTMO« 
000020 OP .RPL= 000074 P,ELGFe 
000400 OP.RSD= 000005 FE LFBBK= 
000001 OP .SCC= 000004 P.FLGS*» 
00020) OP ,SEX= 000007 P,.GRPS* 
000004 OP .SHC= 0001U2 P HSTI« 
000002 OP .SSD* 000004 P.HTMO= 
000100 OP .SUC* 000012 P.LBN « 
000400 OP WR = 000042 P,MEOS= 
077426 OSTRE 076040 P.ML_UN® 
101610 OSTRNG 075772 P HOD « 
Of65713 OsAPT“~ OOO000 P,OPCO- 
111226 OFA = OO0D00 P.OTRF = 
000377 OS$BGNR= 000001 F.OVRL= 
000000 OSBGNS= 000001 P.RBN < 
113407 Ot0U— = GO0000 P| ARBNS*« 
*134620 OSERRT= JOOCOL PRCIC= 
113452 OIGNSWe 000001 P,RCTS= 
113442 O#PQIN= 000001 PL RGID= 
075174 OSSETU= 000001 P.RGOF « 

Page 221-3 

064554 
064556 
075556 
075542 
001000 
103250 
102442 
102450 

000014 
00034 
000014 
000056 
000057 
000054 
000034 
000040 

O
O
A
N
H
A
A
D
 

A 

P.SHST®= 
P.SHUN= 
P.STS » 
P.TIME= 
P.TRKS= 
P.UAOR= 
P.UNFL® 
P.UNIT= 
P.UNSZ« 
P.UNTI+ 
P.USEF = 
P,VRSN= 
P.VSER= 
RODAT 
ROOLL 
RDERR 
RDREC 
ROST 
ROSTS 
RESET 
RESPCT 
RESPDM 
RG.FLG=s 
RG. OWN« 
RNTIM 
RNTIME 
RNTIMX 
RNTIM1 
RNTIM2 
RNT40M 
RPTCT 
RPTCIN 
RPTOT 
RPTOTN 
RP TMD2 
RPTMSD 
RPTMSG 
RPTMSH 
RPTXx 
RSPORP 
RSPOSP 
RSPERR 
RSOIN 
RSPMWR 
RSPNRP 
RSPNTO 
RSPNXT 
RSPOU 
RSPOUT 
RSPOV2 
RSPOUS 
RSPPTW 
RSPPT2 
RSPPTS 
RSPRPT 
RSPIM 
RSPTHMO 

000042 
000040 
000012 
000C 24 
000044 
900020 
000016 
000004 
000044 
000024 
000022 
000014 
000050 
106004 
105870 
106172 
105630 
105672 
105670 
106260 
076640 
076526 
040000 
100000 
065045 
106362 
106542 
065070 
065076 
076436 
106764 
107232 
107004 
107226 
107603 
107534 
107262 
107316 
107242 
977036 
077360 
O77122 
077054 
077074 
077022 
076766 
076770 
077142 
077256 
077324 
077352 
077,34 
077144 
Q77214 
077020 
O76? 2:1. 
076754 

RSP .CK 
RSP.S1 
RSP .S2 
RSP.S3 
RSP .S4 
RUNOM 
RWOROT 
RWRDE 1 
SAMVEC 
SA.A2 = 
SA.BST= 
SA.CMO= 
SA.CME= 
SA.CM1* 
SA.CNT= 
SA.CTP= 
SA.OI = 
SA.ERC= 
SA.ERR® 
SA.GO *« 
SA.INE= 
SA.INT= 
SA.LFC# 
SA.MCV< 
SA.MSE= 
SA.MSG= 
SA.MS1* 
SA.NV = 
SA.NVE = 
SA.PRG= 
SA.STE= 
SA.STPs 
SA.S1 = 
SA.S2 * 
SA.S3 = 
SA.S¢@ = 
SA. TST= 
SA.VCE= 
SA.VEC» 
SA.WRP= 
SEKERE 
SETOO 
SETO1 
SETO2 
SETTO 
SFPTBL 
sM.TWw = 
SM.LOG® 
SM, MANs 
SM, SSF = 
SNOCMO 
SNO.S1 
SNO.S2 
SNO.S3 
sQ.8I1T» 
SO.EL + 
SO.XL 8 

195366 
105314 
105322 
105342 
105360 
076532 
106110 
106216 
111262 
601000 
100374 
034000 
0€:0070 
001000 
000360 
003400 
000400 
003777 
100000 
000001 
063200 
000200 
000002 
000017 

104542 
104550 
1G45So5 
104530 
064374 
040000 
001°00 
000200 
000400 
104210 
105300 
105304 
105310 
Ov0004 
000000 
Q00002 

a
n
n
a
n
A
a
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KO 
PARAMETER CODING MACRO VO5.00 Wednesday 04-Jan-84 16:12 Page 221-4 Syneol ER Go edn y ee 22 SFQ 0282 

SSTEP4 105406 TSCOVE= 002130 %1G000 111522 T4882 190704 UTOT2 101214 
STIME 164632 TSERRN= 000035 TIMSIZ 077416 T4BB2E 100732 uTOTS 101236 
STLOOM 076542 TSEXCP= 000000 TINEXT 111362 T4CON 112674 UTOT4 101244 
STORAG 002122 TSFLAG= 900040 TiNOW 111422 T40EF 113110 US2EXT 064526 
STOSIZ= 062220 TSFREE= 114332 TISKIP 111402 T40EFA 115114 WAITMS 104320 
ST.ABO=~ 000002 T$GMAN= 000000 Ti.2 111426 T4DEFB = 113126 WCHINNG 106554 ST.AOL*+ 000400 TSHILI= 177777 Ti.2 111524 TSDEFC 113152 WCHNGD 106650 ST.AVL= 000004 T$LAST= 000001 T1.3 111566 T4DEFD 113160 XFRU 074215 ST.CMO= OOO000L TSLOLT= 000000 71.4 111722 T4DEFE 113164 XMSG1 073543 
ST.CMP= 000007 TSLSYM= 010000 T1.5 112322 T40EFW 113100 XMSGe 073577 
ST.CNT= 000012 T$LTNO= 000004 T1.6 112334 T4EXIT 113054 XPKT1 073644 
ST.DAT= 000010 TSNEST= 177777 T1.7 112350 T4MPRM 100352 XPKT2 074135 
ST.DIA* 000037 T$NSO = 000000 Te 1128620 G T4MXFR 101092 xSA 074164 
ST.DRV* 000013 TE$NS1 = 000005 T2cMD_ = 077702 T40PT? 064766 X$ALWA= 000000 
ST.HST= 000011 TINS2 = 000002 T2ECMOE 100340 T4PRM1 =113004 X$FALS» 000040 
ST.MFE= 000005 TSPCNT= 000000 T2CMOM = 077716 T4PRH2 113016 XtOFFS= 000400 
ST.MSK= 00003" T$PTAB= 010067 T2CMON 100262 T4PRM3 113052 X$TRUE= 000020 
ST.OFL= 000003 TSPTHV= 000001 T2CHOR 100074 T4PRM4 = 113056 X1 067160 
ST.SUB= 000040 TSPTNU~ 000001 T2CMOR 100236 T4&RUN 113174 X1A 067061 
ST.SUC= 000000 1$SAVL= 177777 T2CMOV 100162 T4SEEK 100762 X14 070061 
ST.WPR= O0000€ T$SEGL* 177777 T2CMOW 100312 T4SOFT 100734 X2 067254 
SVCGBL = 000000 T$SIZE* 000010 T2CMOX 100334 T4STRT 112712 X2A 067061 
SVCINS= 000000 T$SUAN» 000000 TecHOO 077736 T4UPRM §=100374 Xel 070650 
SVCSUB= 000000 TSTAGL® 177777 T2CMO2 100010 T4UPRX 100652 X22 070765 
SVCTAG= 000000 T$TAGN®= 010071 TeCMO3 100172 TQWAIT 113240 X23A 071123 
SVCTST* 000000 TSTEMP= 000000 TeCHO9 077722 T4WARN 065605 xX238 071431 S$LSYM= 010000 T#TEST= 000004 T2CMS1 066056 VAM = 000200 G X24 071445 S.EL 113756 T$TSTM= 177777 T2CMSS 066445 UCNT 064452 X25 071635 
S.Iw 114112 T$TSTS* 000001 T20LL 077536 UDPINT 104612 X26 072006 S.LOG 114144 T#$AU_ = 010050 T20R 064646 UOAIST 105070 X27 072174 S.MAN 113606 TS#$AUT= 010045 T2GNDL 103142 UDARSD 105546 X28 072321 S.MES 113673 T$SCLE= 010046 T2GND2 103144 UVOARSP 105410 X29 072371 S.SSF 114054 TS$DAT= 010070 TeGNDS 103204 UDASRV 104520 G x3 067323 S.xL 113772 T$80U_ = 010047 T2GNE 103240 UF .CMR= 000001 X3A 067061 TEMP 064476 T$$HAR= 010064 T2GNUM 103122 UF CMW 000002 X30 072662 TIEXIT 076422 TSsHW = 010000 T2GNX 103234 UF LINA= 040090 X31 OrcTe TINOEX= 000006 TS$$INI= 010044 TePNT 103050 UF .RPL = 1390000 x3e 072117 TINIT 076336 T$$MSG= 010035 T2PNTB 103040 UF .SCH= 004000 X35 073230 TINITE 076424 TS$$PC = OOO001 T2PNTO 103112 UF .SCL* 002000 x36 073319 TNAMES 076274 T$8PRO= 010043 T2PNTO 103070 UF .WBN= 000100 x37 073426 TNUM 064444 T$$PTA» 010067 T2PNTW 103010 UF .WPH= 020000 X38 070460 TOOMER 111244 TS$RPT= 010042 TeWARN 065757 UF .WPS= 001000 x4 067406 TSTTAB 064430 T$$SOF = 010065 T2WRO 9064644 UF .576" 000004 MS 067725 TTYOUT 075662 TS##SRV= 010041 T2WRR 064642 URNING 064450 x6 067573 
TYPCNT 064532 T$$SUB* 910060 13 112516 G URUN 064446 x7? 067775 Ty ,U50= 000002 T$$SW * 010001 T4 112554 G UTOTST 101144 x8 067660 TY.US2= 000001 T$$TES= 010063 T4861 100654 uToT.1 101156 nBA 067061 TSARGC= 000004 TL 111344 G T4BB1E 100702 UTOTIA 101210 $PATCH 114166 G 

» ABS. 114332 000 CRW,I,GBL,ABS,OVR) 
000000 001 CRW,I,LCL,REL,CON) 

Errors detected: 0 

#4 Assembler statistics



PARAMETER CODING MACRO VO5.00 W - . : 5 
Sy mbot FRAO ednesday 04-Jan-84 16:12 Page 221 

Work file reads: 396 
Work file writes; 367 
Size of work file: 29429 Words ( 115 Pages) 
Size of core pool; 17152 Words ( 67 Pages) 
Operating system: RT-11 (Under RSTS/E) 

Elapsed time: 00:04:35.C8 
ZUDCEO , ZUDCEO/C=SVC34R .MLB/P:1,ZUDCEO. DOC, ZUDCEO 
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PARAMETER CODING MACRO 
Cross reference table 

$PATCH 
AL 
A2 
AS 
Aa 
ADR 
ALOCM 
APRINT 
APRIZ 
ARG .CT 

ASS 

ASSEMB 
BAS 
BASL1 
BASL2 
BASL3 
BASLN 
BASNO 
BASNL 
BASN2 
BASN3 
BASN4 
BELL 
BITO 
BITOO 
BITO1 
BITO2 
BITO3 
BITO4 

220-840 
1-239 
1-248 
1-27¢ 
1-28 

88-578 
108-17¢ 
170-15¢@ 
170-18 
106-27 
106-44 
106-614 
106 -92 
106-106 
106-115¢ 
106-132¢ 
106 -166 
106-183 
106-187e 
106-200 
130-45 
138-55¢ 
143-262 
149-7 
183-29 
191-12 
213-28 

1-40¢ 
1-285 

83-364 
85-8 

103-29 
106-113 
138-30 
162-88 
186-63 
213-2 
220-23 
83-374 

103-969 
103-93¢ 
103-94¢ 
103-9590 
103-98 
103-849 
103-a*%9@ 
103-8/4 
103-88 
403-91¢ 
88 ov 
88 S70 
88-57 
88-57 
88-57 
88-57 
88-57 

1-34 
1-35 
1-34 
1-35 

109-16 

170-204 
106-27 
106-448 
106 -61¢ 
106-92 
106 -106 
106-1154 
106-1320 
106 - 1664 
106 - 1830 
106-187 
106-2008 
130-45 
138-559 
143-264 
149-7 
183-29 
191-120 
213-288 

1-42 
1-366 

83-365 
85-9 

103-30 
115-17 
138-60 
162-92 
186-75 
213-10 
220-38 
83-374 

106-199 
106-200 
106 - 200 
106-196 
106 -200 
148-7 
115-18 
115-19 
115-20 
115-23 

98-26 
88-570 
88 578 
88-570 
88-57% 
88-57% 

1-44 
1-45 
1-46 
1-47 

192-11 

106-27¢ 
106 -48 
106 -83 
106-92 
106-1064 
106-119 
106-136 
106-169 
106-187 
106-1876 
106 -2009% 
130-454 
138-57 
148-7 
149-7 
183-298 
196-6 
213-33 

1-43 
1-450 

83-366 
85-10 

103-31 
115-22 
140-26 
169-22 
186-89 
214-7 
220-39 

148-7 

149-7 

148-7 
149-7 

101-23 

1-203 
1-285 
1-564 
1-646 

194-14 

106-279 
106-484 
106 -83 
106-92¢ 
106-1060 
106-119 
106-1360 
106-1698 
106-187 
106-1870 
106 -200¢0 
130-45¢ 
138-57 
148-7 
149-7 
183-29 
196-60 
213-339 

1-44 
1-564 

83-426 
87-14 

103-32 
117-19 
140-41 
173-7 
186-122 
214-1¢ 
220-49 

148-7 

149.7 

83-359 
83-360 
83-361 
83-362 

195-38 

106-31 
106-53 
106-83 
106-920 
106-110 
106-1194 
106-140 
106-176 
106-187 
106 -200 
106 -200¢ 
130-45¢ 
142-55 
148-7 
149-79 
183-34 
207-18 
215-5 

1-45 
1-646 

83-427 
97-15 

103-33 
117-42 
140-61 
173-18 
186-150 
214-40 
220-76 

148-7 

83-428 
B3-429 
83-430 
83-431 

106-31 
106-53 
106-830 
106-920 
106-110 
106-1194 
106-1408 
106-176 
106-187 
106-200 
106-2000 
130-45¢ 
142-55 
148-7 
149-70 
183-34 
207-18 
215-5¢ 

1-46 
1-727 

83-428 
98-27 

103-42 
116-1 
140-69 
173-32 
186-179 
214-54 
220-83 

149-7 

M6 
EBB EO oHesagsdey 04-Jan-84 16:12 Page S-1 

103-26 
103-27 
103-30 
103-31 

106-31 
196-53 
1.06 -83¢ 
106-96 
106-110 
106-123 
106-153 
106-176 
106-187 
106 00 
112-47 
130-111 
142-55¢ 
148-7 
149-70 
183-349 
207-18 

1-47 
1-811 

83-429 
99-20 

103-85 
120-24 
140-74 
173-64 
190-49 
216-27 

149-7 

200-15 
104-12 
200-15 
104-12 

106-31 
106-534 
106-834 
106 -96 
106-1100 
106-1230 
106-1530 
106-176 
106-187 
106-200 
112-470 
130-1114 
142-550 
148-74 
149-70 
183-340 
207-18 

1-48 
83-357 
83-430 

101-6 
103-90 
121-30 
142-48 
173 73 
191-23 
216-28 

104-52 

104-52 

106-35 
106-530 
106-88 
106 -96 
106-1100 
106-127 
106-158 
106-176 
106-187 
10€ -200 
114-26 
138-55 
143-26 
148-790 
149-748 
186-50 
207-180 

1-49 
83-358 
83-431 

101-7 
104-12 
128-28 
142-57 
174-92 
195-39 
216-38 

106-42 

106-42 

106-35 
106-53¢ 
106-88 
106-9640 
106-1104 
106-127 
106-1580 
106 -176% 
106-187 
106-200 
114-26¢ 
138-55 
143-26 
148-70 
149-70 
186-50 
207-18 

1-50 
83-359 
83-432 

103-24 
104-20 
129-39 
159-1 
178-12 
196-22 
218-74 

106-113 

106-113 

106-359 
106-57 
106 -88 
106 - 964 
106-115 
106-1274 
106 - 162 
106 -176¢@ 
106 -187¢ 
106 -200 
130 - 36 
138-55 
143 -26 
148-70 
183-25 
186-504 
207-75 

1-51 
83-360 
83-433 

103-25 
104 -52 
130-30 
161-27 
179-11 
200-31 
218-89 

216-38 

216-38 

10€ -354 
106-574 
106-884 
106-964 
106-115 
106-1274 
106-162 
106-1760 
106-187¢ 
106 -200 
130-360 
138-55 
143-26 
145-78 
183-25 
186-500 
207 -75% 

1-63 
83-361 
83-434 

103-26 
105 -9 
133-9 
162-16 
179-20 
200-15 
219-17 

106-39 
106-61 
106-886 
106 -102 
106-115 
106-132 
106-1624 
106-1760 
106-1870 
106-200 
130-45 
138-559 
143-2690 
149-7 
183-250 
186-71 
213-21 

1-117 
83-362 
83-435 

103-27 
106-42 
136-12 
162-63 
183-38 
203-135 
220-5 

SFQ 0284 

106-39” 
106-61 
106-888 
106-102% 
106 - 115% 
106-132 
106-1620 
106-176¢ 
106-1872 
106 - 2004 
130-45 
138-55¢ 
143-268 
149-7 
183-25¢ 
186-710 
213-214 

1-203 
83-363 
83-447 

103-28 
106-64 
136-23 
162-74 
186-54 
203-53 
220-6 

| 

V
U
V
V
C
V
T
V
V
V
V
U
V
U
I
T
U



N6 
PARAMETER CODING MACRO VO5.00 Wednesday 04-Jan-84 16:12 Page S-2 
Cross reference table (CREF V05.00) 

BITOS 
BITO6 
BITO? 
BITO8 
BITOS 
BIT1 
BIT10 
BIT11 
BITie 
BIT13 
BIT14 
BITiS 

BITe 
BIT3 
BIT4 
BITS 
BIT6 
BIT? 
BITS 
BIT9 
BLDCO 
BLOC1 
BLDCMD 
BOE 
BRLEV 
C$AU 
C$AUTO 
CSBRK 
C $BSEG 
C$BSUB 
CSCEFG 
C$CLCK 
CS$CLEA 
C$CLOS 
C$CLPL 
C$CVEC 
C$DCLN 
C$p00uU 
CsORPT 
Csou 
CSEDIT 
CSEROF 

CSERHR 
CSERRO 
CSERSF 
CsERSO 
CSESCA 
CSESEG 
Cs#ESUB 
CSETST 
CSEXIT 
C$GETB 
C$GETW 
CSGMAN 

88-57 
88-57 
88-57 
88-57 
88-57 
88-574 
88-57% 
88-570 
88-57% 
88-576 
88-572 
88-578 

162-56 
88-57% 
88-574 
88-5708 
88-57¢ 
88-57% 
88-579 
88-5790 
88-57¢ 

166-23 
166-27¢ 
124-16 
88-578 

184-260 
83-3740 
83-374¢% 
83-3740 
83-3740 
83-3740 
83.374 
83-3748 
83-3740 
83-3746 
83-3740 
83-3740 
83-3740 
83-3740 
83-3748 
83-3740 
83-3746 
83-5740 

175-105 
83-3740 
83-3740 
83-3783 
83-374e 
83-3740 
83-3740 
83-3740 
83-3748 
83-3740 
83.3748 
83 5740 
83-5748 

88-57% 
88-578 
88-57% 
88-57% 
88-57% 
97-23 
98-17 
98-16 
98-15 
98-14 
98-13 
97-14 

186-7. 
97-24 
97-21 
97-19 
97-18 
98-20 
98-32 
98-19 
98-18 

166-25% 
166-29 
124-35 

207-174 
202-35 
199-18 
121-50 

204-2 

so1-7 
200 -43 
179-14 
204-14 
175-32 
107-9 

122-12 
201-34 
83-427 

121-24 
176-38 

161-45 
107-7 

204-17 
210-29 
197-31 
180-31 

130-64 

219-26 
219-27 
219-28 
98-25 

218-62 
219-29 
98-12 

186-91 
98-24 
98 -23 
98-22 
98-21 

147-11 

162-69 

207-71 

169-33 

205 -7 

191-9 

204-10 
117-32 

216-53 

121-46 
176-45 

117-30 

205-16 
211-40 
200-28 
180-57 

196-27 

100-25 

98 -32 
203-66 
100-26 
100-27 
100-28 

164-18 

175-15 

206 -6 

207-78 
180-120 

123-22 
184-21 

180-118 

206 -33 
21a-34 
203-70 
180-48 

101-22 

120-32 138-25 138-26 138-53 = 139-26 159-35 

166-16% 

176-29 180-29 184 13 207-38 216-50 

207-6 200-2 209-2 210-2 

190-38 196-31 198-8 198-15 198-22 198-29 

124-1e 154-25 162-57 162-61 165-4 169-41 
204-13 206-27 207-66 207-73 

190-36 198-6 198-13 198-20 198-27 

207-79 208-5 209-8 210-9 
216-73 
216-54 
180-77 180-85 180-92 180-104 180-108 

140-52 

169-50 

142-56 

174-63 

156-30 

174-86 

SEQ 0285 

161-26 

175-35 

V
U
V
V
V
V
U
V
U
V
U
T
D
U
V
U
V
U
V
U
V
U
V
U
V
V
U
V
U
V
U
V
U
Y
V
U
V
V
U
U
V
U
G
 

O
V



PASAMETER CODING MACRO V05,00 Wedn 
table (CREF V0S,00 Crows referance 

C§GPHR 
CSGPLO 
C#GPRI 
CSINit 
CsINep 
C sMANI 
CHEM 
C$MSG 

CSOPEN 
CePNTB 
CSPNIF 
CSPNTS 
CSPNIX 
CsQIo 
CsR08U 
CSREFG 
CSRESE 

28
32
22
82
3 

4 q 

A
D
A
N
A
N
D
 

A
N
G
A
I
N
 

A
N
A
N
A
N
A
A
N
A
N
N
 

eA 
2 

BE
 

83-3740 
83-3740 
33-3740 
81-3740 
83.3746 
83-3740 
83-3740 
83-3740 

106-121 
106-214 
83-3740 
83-574¢@ 
83.3740 
83 .374e 
83.3748 
63.3740 
83.3748 
83-3740 
83.3740 
83-3740 
83-3740 
83-3744 
83-374) 
63-3740 
83-374¢@ 
83-3740 
97-300 
97-350 
97-360 
97-378 
97-380 
97-390 
97-400 
97-410 
97-420 
97-330 

143.196 
97.340 
97-320 
97-316 
97-450 
97-476 

216-19 
97-430 
97-4a4e 
97-276 
97-26¢ 
97-290 
5- 

O
t
 

t
t
 

ee
 
e
e
 

ee
 

U
T
U
T
 

OR
 
UR
 
A
L
A
A
 

C
e
 

a 
oo
 

ed
 
oe

 
o
d
 

m
e
 
C
A
N
T
Y
 

e
o
 

190-26 

198-43 

130-34 
191-30 
106-28 
106-1146 

180-25 
110-20 
110-18 
110-24 
110-22 

189-3 
83-3740 
83-427 

138-50 
186 - 200 

197-4 
162 - 36 

174-100 
139-20 

120-276 
162-864 
106-164 

162-35 
123-20 
120-36 

121-44 
121-41 
106-201 
120-29 
162-32 
145.70 
146 60 
147-110 
448-70 
149-70 
150-60 
151.60 
152-690 

193-7 

196 -25 

106 -32 
106-120 

196-15 
196-119 

189-9 

140-38 

eG? 22 
175-28 

193.04 
154-16 

121-10 
162-876 
109-14 

167-166 
122-16 

124-46 
169-36 
175-25 
120 - 30 
193-22 
147-12 
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214- 

106- 
106-124 

186-121 

189- 

142- 

207-49 
182- 

186- 

lel. 
164-28¢ 
lei- 

lo/- 
166-148 

169- 
\TO- 
1Q8- 
lci- 
193- 

V7 

36 

15 

-45 

i5 

a4 

13 

9 

17 

415 
32 
4 
Le 
28 

106-40 106 45 106-49 106-54 106 .58 
106-128 106-133 106-157 106-142 106-146 

189-22 

207-60 207-69 
191-20 8 §=204-5 207-21 

190-7 195-5 196-9 214-35 216-7 

121-15 ae2-236 L2"-7 128-2? 124-3506 
167-214 169-18 169-464 = 194-28 
166-17 167-15 

190-16 190-17 190 32 193-34 194.) ° 

169.39 .76-23 176-35 184-8 184.44 
163 '6 P07 -42 
O06 -4 2Or-8 207-19 
LOL -1b 162-560 186-74 190 -5¢ WW 
207-9 207-76 

~ >} 

106 -6¢ 
106 -150 

124 «31, 

194 28 

207-34 

203-63 

106 - 84 
106-155 

124-368 

196-18 

207 25 

203-64 

106-69 
106-159 

124-416 

203-57 

106-103 
106-163 

138-544 

21L-19 

S¥Q 0286 

166 107 
106-167 

140-60+¢ 

214-50



PARAMETER C 
Cross refer 

CALRO 
CF .576 
Cf .ATN 
CF MSC 
CF OTH 
CF ..SHO 
CF TRS 
CLOG 
CLOSEF 
CLRBFL 
CLROUF 
CON.A 
CON.AL 
CON, A2 
CON,D 
CON.H 
CON.N 
CON.N1 
CON.O 
CON. QU 
CON. QXx 
CON.R 
CON.R1 
CON.S 
CON.S1 
cr 
CRLF 
CT.AVL 
CT. BRL 
CT.CMO 
CT.MSG 
CT.REQ 
CT .RN 
CT.USO 
CT .UNT 
CT.VEC 
CTARBER 
CTABS 

CTRLRS 
0.85 
0.8801 
D BB02 
0.8803 
D.B804 
0.8805 
0.8806 
D.BBO7 
0.8808 
0.8809 
D.BB10 
0.6611 
D.AB12 
D.BB13 
O.UB14 
D.6615 

115-12 
93-420 
93-37¢ 
93-380 
93-390 
93-410 
93-40e 

174-30 
178-19 
168-23¢ 
124-18 
113-15¢ 
113-Lbe 
113-20 
113-260 
115-32¢e 
114-100 
114-110 
114-4¢@ 
113-5¢@ 
113-7 
114-194 
114-21 
114-326 
114-336 
88-58 

103-55¢ 
97-140 
97-120 
97-2ae 
97-216 
97-198 
97-230 
97-180 
97-100 
97-110 

193-26 
100-15¢@ 
€16-4)1 
100 -16¢ 
98-308 
78-4008 
98-410 
98-420 
98-430 
98-440 
96-450 
9A - 400 
96-470 
98-480 
98-4990 
98-500 
93-510 
98-520 
[8-S3¢ 
98-54% 

153-690 

174-38 
179-128 
168-25 
124-37 
116-31 
113-18 
113-224 
116-31 
116-31 
116-31 
114-13 
116-31 
113-9 
113-10¢e 
116-31 
114 .26¢ 
116-31 
114-35 
106-203 
110-13 
120-32 
20?-1e 
121-15 
121-13 
123-7 
121-10 

162-33 
198 Se 
186-72 

192-186 
134-26 

1355-19 

177-11¢@ 
180-113 

168-178 

146-21 

116-31 

110-11 

186-77 

162-46 
122-23 
123-27 
122-23 

393-29 

190-4 

194 -3z6 

197-6 

114-11 

190-5 

164 -28 
124-30 
124-31 
162-87 

207-11 

190-29 

212-11 

200-10 

130-60 

190-43 

167-21 
138-54 
124-38 

207-77 

192-166 

216-37 

146-14 

203 -66 

140-60 
124-41 

192-176 
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146-22 

143-19 
162-86 

193-10 

148-9 

169-18 

196-7 

149-9 

169-46 

203-6) 

186-52 

172-20 

211-10 212-10 214-32 2 16-4 

SFQ 0287 

216-36 
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D0. RE 98 ole 
0.BEC 99-20 
O.8GN1 99-320 
O0,BGNe 99-50 
D.BGN3 99-70 
O.BGN4 99-90 
D.CYL 98-1990 
0.0C 98-250 
D.0CA 98-260 
D.OCY 98-148 
O,DRV 98-3590 
O.ECC 98-156 
D.ECCE 99-1880 
O.ECYL 99-120 
D.ENOL 99-40 
D.END2 99-62 
O.ENO3 99-40 
D.END4 99-100 
D,HMERR 99-154 
O.IwW 98-15¢ 
D.PAT 98 - 388 
D.PRM = =-98-37¢ 
O.RET 98-180 
D.RO 98-150 
D,SEEK 99-17¢ 
D.SEQ = 98-208 
D.SERN 99-19¢ 
n.SERR 99-160 
D.STIZE 99-258 
O.TR £-220 
O.UNIT 98-360 

196.15 
o.WC 98-230 
D.WCA 98-240 
D.wO 98-170 
O.XFRR 99-146 
D.XFRW 99-130 
D.ZERD 98.320 
DOEF 98-300 
OFPTBL 386-100 
DIAG 90-139 
ULAGMC 83-374 
DIv10 158-200 
DIVIDE 156-40 
OLL 102-279 
OLLAOR 102-320 
DLLDR 102-290 
OLLNAM 102-340 
OLLR 102 310 
DLLSIZ 102-33¢ 
OLLV 102-300 
DMFRST 99-320 
DMMAIN 99-310 
UMOVRL 99-300 

133-45 
133-23 
133-30 

133-36 
96 -30 

196-13 
186-120 
98 -30 

136-208 
195-30" 

142-420 
98-32 

133-22 
133-14 
98-30 

137-166 

133-6¢ 
136-216 
139-29 

130-4 
214-38 
98-30 

138-440 
133-45¢ 
133-15 
195-25 

166-24 
83-374 

186-110 
150-53 
129-406 
129-500 
129-416 
129-44 
129-436 
129-526 
129 -42¢ 
117-24 
163-6 

133-63 
133-59 
133-41 

216-11 

186-121 

142-43 
133-20 
214-45 
133-36 

186-119 

133-76 
186-121 
192-8 

138-23 

138-48 
139-28 

216-12 

157-170 
129-556 
129-Sle 
139-38 
129-456 

129-57 

119-7 
163-8 

133-71 
133-51 

186-121 

196-13 

133-686 

195-26 

138-55 

186-119 
139-29 

183-20 
129-560 
129-59 
139-39 
139-39 

129-5684 

163-31 

216-10 

186-106 186-107 

195-306 195-32 

139-24 142-55 

186-119 

133-22 183-24 
139-36 197-56 
129-60 

180-54 180-56 

129-594 

186-108 

143-24 143-26 184-31 161-24 186 -88 166-119 190-114 

SFQ 0288 

190-444 
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Cross reference table (CREF V05.00) 

DMPROG 100-180 106-207 106-208 117-254 
162-73 163-5 163-7 
99-290 

125-18 144-14@ 
DSPSIZ 124-10 125 -20¢ 

138-25 98-12¢ 

192-4 

118-19% 141-4 141-8 143-31 

DMTRLN 

139-26 

192-5a 

186-91 

195-4 

190-*1 

195-2. « 

190-44 

195-334 

214-38 
98-100 

100-140 
96-230 
96 - 260 
96-240 
96-220 
96-270 
96-250 
90-148 
83-3740 
83-374¢ 
93-298 
93-300 
88-57e 
93-310 
68-570 
88-57¢ 
38-570 

124-6 

166-21 

83-427 
ESENO 
E$LOAD 
EF .8BR 
EF .86U 
EF .CON 
EF .LOG 
EF NEW 
EF .PWR 
EF RES 
EF .SEX 93-320 
EF .STA 88-570 
EN 1-220 

162-74 
EO 1-380 

203-53 
ERR.SZ 114-20 115-240 
ERR.TB 114-23 115-40 
ERR.TN 106-1934 161-44 
ERROO1 106-260 198-6 
ERROO2 106-30" 199-13 
ERROOS 106-34@ 198-20 
ERROO4 106-380 107-7 
ERROOS 106-430 180-118 
ERROOE 106-560 190-35 
ERROO7 106-470 117-30 
ERROOB 106-600 198-27 
ERRO14 106-S5S2@ 162-57 
ERRO21 106-75@ 176-45 
ERRO22 106-86w 176-38 
ERRG23 106-910 174-86 
ERRO24 106-1050 174-63 
ERRO2S 106-1090 175-105 
ERROZ6 106-1144 206-27 
ERRO27 106-1180 164-21 
ERRO2B 106-1226 207-66 
ERRO2Z9 196-1268 207-73 
ERROSO 106-1310 121-24 
ERROS1 106-1350 121-46 
ERRO32 106-1390 124-12 
ERRO33 106-1440 123-22 
ERRO34 106-1489 165-4 

189-15 

189-22 
189-9 

189-3 
1-33 

169-22 
85-6 

213-2 

1-42 
178-12 
103-85 

t-117 
179-11 
103-90 

83-357 
179-20 
104-20 

83-426 
200-11 
106 -64 

83-447 
200-15 
115-17 

87-14 
214-19 
115-22 

115-14 

162-61 

143-32 

101-6 
214-40 
140-61 

145-10 

103-24 
214-54 
162-63 

145-11 

117-19 
219-17 
162-88 

162-67 

118-1 
220-23 
162-92 

162-70 

121-30 
220-49 
183-38 

SFQ 0289 

162-72 

162-16 

203-13 



PARAMETER CODING MACRO 
Cross reference 

ERROSS 
ERRO36 
ERRO37 
ERRO38 
ERRO3A 
ERR238 
ERR23C 
ERRELK 
ERRC 
ERRO 
ERRLIM 
ERRMC 
ERRME1 
ERRMES 
ERRMSG 
ERRMSL 
ERRMSX 
ERRNBR 
ERRTYP 
ERRVEC 
EVvL 
F SAU 
F SAUTO 
F $BGN 

FSCLEA 
F sou 
F SENO 

F SHARD 
F $HW 
FSsINIT 
F $ UMP 
F $MO0 
F $MSG 

F $PROT 
F $PWR 
FSRPT 
F SSEG 
F$SOFT 

106 - 1520 
106-1570 
106-1610 
106 -165¢@ 
106 -94¢@ 
106-95 
106-98 
100-8¢ 
112-42 
112-51 
103-61¢ 
125-16 
103-59¢ 
125-15 
100-8 
140-66 
140-58 
100-8 
100-8¢ 
88-61 
88-570 
83-3748 
83-3740 
83-3749 

106 -86 
106-157 
199-10 
205-16 
210-2 
220-9 
83-3740 
83-3740 
83-374 
83-374 

106-62 
106-150 
197-31 
203-70 
207-6 
210-9 
213-5 
83-3740 
83-3740 
83-3740 
83-3740 
83-3740 
83-3740 

106-54 
106-111 
106-142 
106-214 
82-3748 
83-3740 
83-3740 
83-5740 
83-3740 
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154-25 
169-41 
169-59 
175-35 
106-101 
106 -99¢ 
106-1020 

112-49 
116-310 
142-55 
142-3690 
112-47 
140-258 

141-20 
140-68 

161-35 
175-28 

202-9 
199-10 
83-401 

106-91 
106-161 
200-8 
206-6 
210-9 
220-9 
200-8 
201-8 
83-3748 
83-374 

106 -84 
106-155 
198-43 
204-2 
207-79 
210-29 
213-5 
218-53 
86-10 

189-1 
186-169 
63-401 

106 -26 
106 -56 
106-114 
106-144 

187-9 

186-47 

219-12 

204-13 

116-16¢ 

114-26 
142-31 

141-21 

175-32 

202-35 
199-18 
87-31 

106-105 
106-165 
200-28 
206 -6 
210-29 
220-101 
200-43 
201-34 
83-374 
83-3749 

106 -89 
106-159 
199-18 
204-2 
207-79 
210-29 
216-54 
218-79 
86-27 
198-43 
186-169 
87-31 

106-28 
106-58 
106-116 
106-146 

187-15 

186 -200 

220-32 

141-236 

182-15 

88-51 
106-109 
106-193 
201-8 
206-35 
211-3 
221-15 

83-374 
83-401 

106-103 
106-163 
200-28 
204-17 
208-2 
211-3 
216-73 

197-31 
$6-51 

106-30 
106 -60 
106-118 
106-148 

204-5 

106 -26 
106-114 
171-11 
202-9 
207-6 
211-40 
221-16 

83-374 
87-31 

106-107 
106-167 
200-43 
204-17 
208-2 
211-3 
216-73 

200-28 
185-1 
106-32 
106-62 
106 -120 
106-150 

204-10 

106-30 
106-118 
172-19 
202-36 
207-6 
212-3 
221-16 

83-374 
68-51 

106-111 
106-214 
201-19 
205-7 
208-5 
211-3 
217-2 

201-14 
186-41 
106 - 34 
106-75 
106-122 
106-152 

106-24 
106-122 
161-6 
203-52 
207-79 
212-34 
221-23 

83-374 
106-28 
106-116 
171-13 
201-354 
205-7 
208-5 
211-40 
218-43 

201-19 
202 - 36 
106 - 36 
106 - 84 
106-124 
106-155 

106 -38 
106-126 
181-12 
203-54 
208-2 
213-5 
221-24 

83-374 
106-32 
106-120 
172-22 
202 -20 
205-16 
209-2 
211-40 
218-79 

202-20 
203-52 
106-38 
106 -86 
106-126 
106-157 

106-43 
106-131 
185-1 
203-70 
208-2 
216-54 

83-374 
106 - 36 
106-124 
181-10 
202 -35 
205 - 16 
209-2 
212-3 
220-32 

202-20 
et?-2 
106 - 40 
106 - 89 
106 - 128 
2106-159 

106-47 
106-135 
186-41 
204-2 
208-5 
216-73 

83-374 
106-40 
106-128 
161-14 
202 - 36 
206 -6 
209-8 
el2e-3 
220-101 

203-70 
218-43 
106-43 
106-91 
106-131 
106-161 

106 -S2 
106-139 
186-47 
204-2 
209-2 
217-2 

83-374 
106-45 
106-133 
185-1 
203-52 
206 -6 
209-8 
2le-3 
221-15 

216-54 
220-101 
106-45 
106-103 
106-133 
106-163 

106-56 
106-144 
187-% 
204-17 
209-2 
218-43 

83-374 
106-49 
106-137 
186-41 
203-54 
206 - 33 
210-2 
212-34 
221-16 

106-47 
106-105 
106-135 
106-165 

106 -60 
106-148 
189-1 
205-7 
209-8 
218-53 

83-374 
106-54 
106-142 
186-169 
203 -54 
206 - 33 
210-2 
212-34 
221-23 

106-49 
106-107 
106-137 
106-167 

SFQ 0290 

106-75 
106-152 
197-31 
205-7 
710-2 
219-12 

83-374 
106-58 
106 -146 
186 -200 
203-54 
207-6 
210-9 
213-5 
221-24 

106 -Sé 
106-109 
106-139 
106-193 



PARAMETER COOING MACRO 
Cross reference 

FSSRV 
F$SUB 

F$Sw 
FSTEST 
FOATA 
FFREE 

GS$CNTO 
GSDELM 
G$DISP 
GSExce 
GSHILI 
GSLOLI 
G$NO 
GSOFFS 

G$SOFST 

GSPRMA 
G$PRMD 
GSPRML 
GtRADA 
GSRADB 
GSRADD 
G$RAOL 
G$RADO 
GSXFER 
GSYES 
GE TCON 
GETCNT 
GE TCNX 
GE TCXx 
GTORVT 
GTT4S2 
H.R. 
H.BST 
H.ORV 
H.PRM 
H.UBA 
H. VEC 
HC .BFL 
HC .6F 2 
HC .BS2 
HC.CCT 

83-3740 
83-374¢ 

210-9 
83-374e 
83-3748 

101-108 
100-100 
175-19 
101-110 
100-128 
100-13 
107-7¢ 
101-76 
100-300 
103-54¢ 

1-21¢ 
179-20 
100-118 
180-44 
83-3748 
83-3740 
83-3748 
83-3740 
83-3748 
83-3740 
83-3740 
83-3740 

220-21 
83-3748 

220-21 
83-3740 
83-3740 
83-3748 
83-3740 
83-3740 
83-374¢e 
83-3748 
83-3740 
83-3740 
83-3746 

185-17 
113-15 
155-160 
155-30 
130-41 
118-37 
193-18 
193-24 
190-40 
195-21 
193-15 
193-21 
90-440 
90-450 
90-240 
90-326 

G/ 
neck ERP OE kegs eday 04-Jan-84 16:12 Page S-8 

172-11 
204-2 

87-10 
203-54 
180-45 
106 -92 
191-306 
173-12 
117-17 
117-18 
108-19 
180-25 
117-22 
110-10 

1-38 
200-11 
108-184 
180-46 

220-9 

130-64 
130-64 

130-64 

218-65 
130-64 
196-27 
130-64 

218-69 
196-27 
218-65 

218-65 
155-19 
114-10 
155-28 
155-320 
133-4 
143-6: 
194-19 
194-24 
195-9 
218-600 
218-55¢ 
193-30 
90-45 
90-47 
90-45 

167-194 

171-13 
204-17 

87-30 
210-29 
180-56 
108-17 
191-31 
179-154 
196 - 364 
196-374 
174-84 

119-8 

1-40 
200-15 
117-18 
160-61 

196-27 
196-27 

196-27 

218-67 
218-69 
218-77 

218-71 
218-77 
218-67 

218-67 
155-296 
114-19 

134-24 

218-576 
218 -58e 
195-19 
218-77 
218-65 
194 -22 
124-1” 
106-185 
90-47 

172-19 
205-7 

211-3 
180 -62 
108-214 
192-4 
180-23 

141-114 

1-43 
214-19 
128-30 
180-63 

218-65 

218-65 

218-71 
220-4 

218-73 
220-4 

218-69 

114-32 

135-17 

218-69 
218-71 
218-590 
218-77 
218-65 
218-560 

124-4 
124-20 

172-22 
205-16 

211-40 
180-68 
117-17 
192-16 
180-26 

180-224 

1-63 
214-40 
128-43 
180-1038 

218-67 

218-67 

218-73 
220-17 

220-12 
220-17 

218-7) 

155-14¢ 

136-19 

218-69 
218-71 
218-73 
218-77 
218-65 
218-67 

124-8 
141-13 

181-6 
206-6 

212-3 
180-1064 
128-29 
196-36 

18° -996 

83 -358 
214-54 
129-52 

218-69 

218-69 

220-12 
220-19 

220-15 
220-19 

218-73 

156-16 

137-14 

218-69 
218-71 
218-73 

218-67 

124-9 
141-17 

181-10 
206-33 

212-34 
180-110" 
128-41 
210-3 

191-334 

83-427 

129-57 

218-71 

218-71 

220-15 
220-21 

220-21 

216-77 

138-21 

218-73 

218-67 

124-36 
163-11 

181-12 
207-6 

213-5 

128-45 
210-84 

214-21 

83-447 

174-42 

218-73 

218-73 

220-4 

142-37 

163-17 

181-214 
207-79 

216-73 

129-50 
211-13 

101-7 

191-314 

218-77 

218-77 

143-22 

168-20 

208-2 

129-58 
211-1684 

103-25 

196-37 

220-4 

220-4 

220-15 

154-140 

168-22 

208 -5 

129 -604 

117-19 

210-3 

220-12 

220-12 

220-17 

161-22 

213-25 

209-2 

163-16 

118-1 

210-8 

220-15 

220-15 

220-19 

190-41 

209-8 

174-48 

178-12 

211-13 

220-17 

220-17 

220-21 

SFQ 0291 

210-2 

174-78 

179-11 

211-184 

220-19 

220-19 



PARAMETER CODING MACRO VO5S.00 Wednes 
Cross reference table (CREF V05.00) 

P .OTMO 
P.ELGF 
P .FBBK 
PLFLGS 
P.GRPS 
PLHSTI 
P LHTMO 
P.LBN 
F MEDI 
P .MLUN 
P HOD 
P.OPCD 
P OTR 
P.OVRL 
P .RBN 
P,RBNS 
P.RCTC 
PLRCTS 
P.RGIO 
P .RGOF 
P.SHST 
P . SHUN 
P.STS 
P. TIME 
P.TRKS 
P .UADR 
PUNEL 
P UNIT 
PUNSZ 
PUNTI 
P USEF 
P .VRSN 
P.VSER 
PAT16C 
PATI6W 
PB 
PF 
PNT 
PNTERR 
PNTNUM 
PNTNUS 
PNTPKL. 
PNIPKT 
PRI 
PRIOO 
PRIOL 
PRIO2 
PRIO3 
PRIO4 
PR105 
PRI06 
PRIO7 
PRINTC 

PS 
PTYPE 

95-660 
94-259 
95-12% 
W595 -98 
H 31e 
94-249 
94-396 
94-134 
95-270 
95-239 
94-98 
94-80 
94-13% 
94-538 
94-320 
95-340 
95-35¢ 
95-330 
94 -46¢ 
94-478 
95-290 
94-269 
95-108 
94-419 
95 - 300 
94-124 
94-238 
94-70 
95-486 
95-260 
94-408 
94-378 
95-49¢ 

101-340 
101-35¢ 
110-208 
110-18 
88-576 
40-67 
3-27 
146-13 
106-1768 
106-145 
88-578 
88-57% 
88-570 
88-570 
88-578 
88-57¢ 
88-57% 
88-57% 
83-427 

106-203 
156-67 
110-244 
106 -212s 

95-254 

95-450 
95-414 

95-84% 
95-1748 

162-72 

164-22 
164-214 
95-479 
95 -284 

123-15 

162-704 
95-244 
95.7% 

95 -449 

95-54% 

131-20 
214-59 
111-9 
111-6 

161-150 
113-33 
156-17¢ 
106 - 180 
106-149 

197-4 

88-578 
110-2% 
159-4 
11i-15 
110-15 

95-434 

12-10 

162-73% 

95-40% 
162-84 

164-194 
95-42% 

214-53 

111-27 

213-24 
114-5 

106-169% 

207-21 

162-36 
113-8 
159-1le 

111-64 

166-304 

164-26 

168-194 

214-59 

156-150 

207-22 

175-28 
113-16 
159-28 

111-94 

207-69 

182-15 
114-11 
183-28 

111-l2s 

N/ 
day 04-Jan-84 16:12 Page S-15 

191-20 204-5 207-49 
114-33 130-52 130-5? 130-60 
183-33 183-36 186-52 

111-154 1112-278 148-104 149-104 

146-14 146-22 148-9 149-9 

SFQ 0298 

150-59 



Ste 
PARAMETER COUING MACRO ¥OS.00 Wednesday 04-Jan-84 16112 Page S-16 SEQ 0299 
Cross reference table (CREF V05.00) 

PA 106-212 110-22@ 111-12 148-10 149-10 
RUDAT 1860-40 180-42 180-610 
ROOLL 129-53 178-16¢@ 
ROERR 180-43 160-71 180-74 180-1130 
ROREC 117-26 119-10 178-17 180-210 214-24 
ROST 180-28@ 180-35 180-55 180-57 160-59 180-88 180-97 
ROSTS 180-24 180-27¢ 
RESET 117-15 162-12@ 191-29 206 - 16 203-72 2il-le 
RESPCT 121-90 122-18 
RESPOM 121-7¢ 122-19 129-65 210:°7 21)-17 212-14 213-36 216-46 
RG.FLG 90-60 167-18 
RG.OWN §=90-5¢e 167-18 167-19 
RNT40M 118-16@ 216-39 
RNTIMN 103-56@ 163-25 
RNTIML 103-57@ 183-29 
RNTIM2 103-58@ 163-34 
RNTIME 106-202 134-56 143-27 148-8 149-8 183-140 186-51 
RNTIMX 1863-15 163-36¢@ 
RPTCT 186-74@ 166-154 
RPTCTN 166-76 186-87 186-1480 
RPTOT 186-864 186-147 
RPTOTN 186-90 186 -146¢4 
RPTMD2 166-121 186-1789 
RPTMSD 196-119 186-177¢@ 
RPTMSG 186-50 186-1740 
RPTMSH 186-71 166-1756 
RPTXX 186-69 166 -156¢@ 
RSP .CK 175-74 175-63 175-91 175-1010 
RSP.S1 175-62 175-73¢@ 
RSP .S2 175-64 175-79¢ 
RSP .S3 175-66 175-686 
RSP .S4@ 175-68 178-966 
RSPORP 121-25 121-47 122-23@ 1235-23 124-23 124-25 
RSPOSP 124-24 125-4@ 125-20 
RSPERR 123-11 123-16 123-22¢ 
RSPIN 121-14 123-606 
RSPTER 123-6 123-108 
RSPNRP 122-5 122-8 122-10 122-160 
RSPNTO 121-40 121-43 121-45 121-460 
RSPNXT 121-11 122-46 122-25 124-48 
RSPOU 121-16 125-26¢ 
RSPQU2 124 -32 124-4190 
RSPOUS 124-39 124-420 
RSPOUT 123-28 124 -30¢e 
RSPPTO 124-40 
RSPPT3 124-11 124-1.56 
RSPPTW 123-21 123-270 
REPRPT 122-7 122-110 
RSPTM 121-22 121-294 
RSPpTMO 121-42 121-460 
RUNDM 120-166 129-63 210-5 211-15 ele2-le 
RWORDT 160-65 160-91¢@ 
RWROE} 180-35 160-51 180-89 180-95 18-1180 
S3LSYM 83-3740 86-270 87-300 106-284 106-420 106-360 106-400 106-850 1060-490 106-540 106-586 106-620 106-849 ice. aye 

106. 103@ 100-1978 106-1110 106-1160 106-1200 106-1240 106 1280 106-1330 106-1370 106-1420 106-1467 106-1500 10-1559 Ice L590 
106-1630 106-1678 106-2140 130-64 130-64 130-64 130-640 171-130 172-220 181-100 181-140 186-2000 1%-27 1%-2° 

CR



PARAMETE 
ross re 

220-19 
SO.EL 142-43 
SO.XL_ 138-46 
SSTEP4 162-46 
ST.ABO 96-70 
ST.AQL 96-180 
ST.AVL 96-9@ 
ST.CMO 9S-60 
ST.CMP 96-120 
ST.CNT 96-158 
ST.DAT 96-130 
ST.DIA 96-170 
ST.ORV 96-160 
ST.HST 96-140 
ST.MFE 96-108 
ST.MSK 96-30 
ST.OFL 96-80 
ST.SUB 96-40 
ST.SUC 96-5¢ 
ST.WPR 96-110 
STIME 102-90 
STLOOM 118-38 
STORAG 84-80 
STOSIZ 84-5¢ 
SVCGBL 83-3746 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
87-10 

106-160 
106-43 
106-75 
106-109 
106-131 
106-152 
106-193 
186-47 
200-8 
220-100 

SVCINS 63-374¢ 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
85-8 

103-14 
106-40 
106 -89 
106-128 

220-19 220-19 
219-148 = 220-12 
138-48 219-150 
175-978 175-1098 

123-15 162-84 

122-6 122-9 
120-216 
117-24 117-25 
84-8 180-73 
83-3830 83-427 
83-427 83-427 
83-427 835-427 
83-427 83-427 
83-427? 83-427 
83-427 83-427 
83-427 63-427 
83-427 83-427 
83-427 83-427 
87-10 87-10 

106 -26 106 - 26 
106-43 106 -47 
106-75 106-75 
106-114 106-114 
106-131 106-135 
106-152 106-152 
106 -224@ 171-11 
186 -47 186-47 
201-8 201-8 
220-100 220-1000 
83-3800 835-427 
83.427 83-427 
83-427 83-427 
83-427 = 3-427 
83-427 83-427 
83-427 835-427 
83-427 = =83-427 
85-8 65-8 

103-14 103-25 
106-45 106 -45 
106-103 106-103 
106-133 106-133 

358-73 
220-15 

164-26 

186-S3 

118-19 

83-427 
83-427 
83-427 
63.427 
83-4827 
83-427 
83-427 
83-427 
83-427 
87-10 

106-26 
106-47 
106 - 86 
106-114 
106-135 
106-157 
171-11 
187-9 
201-8 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
85-8 

103-25 
106-49 
106-107 
106-137 

$837 
220-15 

190 -48 

119-7 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
85-8 
87-10 
106 - 30 
106-47 
106 - 86 
106-118 
106-135 
106-157 
171-11 
187-9 
202-9 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
85-8 

103-25 
106 -49 
106-107 
106-137 

220-21 

220-15 

191-22 

160-70 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
85-8 

100-6 
106-30 
106-52 
106 - 86 
106-118 
106-139 
106-157 
172-19 
187-9 
202-9 

83-427 
83-427 
83-427 
83-427 
83 427 
83-427 
83-427 
85-8 

103-25 
106-54 
106-111 
106-142 

D8 
RePQRIV LEE URE PoegpPSRY OF-VJan 84 16112 Page 5-10 

180 -73 

83.427 
63-427 
33-427 
63-427 
83-427 
83-427 
83-427 
63-427 
85-8 

100-8 
106 - 30 
106 -52 
106-91 
106-118 
106-139 
106-161 
172-19 
189-1 
202-9 

83-427 
33-427 
83-427 
83-427 
83-427 
83-427 
83-427 
85-8 
106-130 
106-54 
106-111 
106-142 

214-41 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
$3-427 
@3-427 
86-10 

100-8 
106 - 34 
106 -5e 
106-91 
106 -t22 
106-139 
106-161 
172-19 
189-1 
218-53 

83-427 
83-427 
33-427 
83-427 
83-427 
83-427 
83-427 
85-8 

106-28 
106-58 
106-116 
106-146 

214-55 

83-427 
83-427 
83-427 
83-427 
83-427 
83.427 
83-427 
83-427 
86-10 

105-14 
106 - 34 
106 -56 
106-91 
106-122 
106-144 
106 - 161 
161-6 
169-1 
218-53 

83-427 
83-427 
83-427 
83 427 
83-427 
83-427 
83-427 
86-10 

106-28 
106 -58 
106-116 
106-146 

83-427 
83-427 
63-427 
83-427 
83-427 
83-427 
83-427 
83-427 
86-10 

103-14 
106 - 34 
106 -56 
106-105 
106-122 
106-144 
106 - 165 
181-6 
199-10 
218-53 

83-427 
83-427 
83-427 
83-427 
83-427 
83.427 
83-427 
86-10 
106 - 32 
106 -62 
106-120 
106-150 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
86-10 

103-14 
106 -38 
106 -S6 
106 -105 
106 - 126 
106 -144 
106-165 
181-6 
199-10 
219-12 

83-427 
83-327 
83-427 
83-427 
83-427 
83-427 
83-827 
&7-10 

106 -32 
106 -62 
106 -120 
106-150 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-827 
86-10 

103-25 
106-38 
106 -60 
106-105 
106 - 126 
106-148 
106-165 
183-12 
199-10 
219-12 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
87-10 
106 - 36 
106-34 
106 -124 
106-155 

83-427 
83-42? 
83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
86-10 

103-25 
106-38 
106 -60 
106-109 
106-126 
106-148 
106 -193 
181 12 
200-8 
219-12 

83-427 
83-427 
83-427 
83-42? 
83-427 
83-427 
85-8 

103-14 
106 - 3A 
106 -84 
106-124 
106-155 

SFQ 0301 

83-407 
83-427 
83-427 
83-827 
835-427 
383-427 
83-427 
83-427 
87-10 

103-25 
1% -43 
106 -60 
106-109 
106-131 
106 -148 
106 -193 
181-12 
200-8 
220-100 

83-427 
83-427 
83-427 
83-427 
83-427 
83-427 
85-8 

103-14 
106 -40 
106 - 89 
106-108 
106-159 



G8 
PARAMETER CODING MACRO VOS.00 Wednesday 04-Jan-84 16:12 Page S-21 
Cross reference table (CREF VOS.00) 

207-668 297-73 207-738 
TSEXCP 130-64 180-648 218-65 218-650 218-67 

220-15 229-158 
TSFLAG 186-169 186-1692 186-169¢ 197-31 197-31 

202-20 202-200 202-208 203-70 203-70 
TSFREE 220-100 221-24¢ 
TSCMAN 83-3748 130-64 130-64% 130-649 
TSHILI 130-64 130-64@ 218-65 218-650 218-67 

220-15 220-150 
TSLAST 83-374% 220-100@ 221-15 
TSLOLI 130-64 130-640 218-65 218-65% 218-67 

220-15 220-158 
TSLSYM 83.376 83-3748 86-27 87-30 106-28 

106 -89 106-103 106-107 106-111 106-116 
106-159 106-163 106-167 106-214 171-13 
204-17 205-16 206-33 207-79 208-5 

TS$LTNO 220-1000 
TSNEST 83-3740 83-491 83-401 83-4)18 86-10 

87-30 87-30 87-30 87-300 87-31 
106 -28 106-28 106-28 106-280 106-50 
106 - 36 106 - 36 106-36 106-360 106-38 
106-45 106-45 106-45 106-458 106-47 
106 -54 106 -54 106-54 106-540 106-56 
106 -62 106 -62 106-62 106-620 106-75 
106 -89 106 -89 106-89 106-89@ 106-91 
106-107 106-107 106-107 106-107¢ 106-109 
106-116 106-116 106-116 106-116 106-118 
106-124 106-124 106-124 106-1246 106-126 
106-133 106-133 106-133 106-1330 106-135 
106-142 106-142 106-142 106-1620 106-144 
106-150 106-150 106-150 106-1500 106-152 
106-159 106-159 106-159 106-159 106-161 
106-167 106-167 106-167 106-1678 106-193 

218-678 

197-310 
203-7048 

218-67¢ 

218-670 

106 -32 
106-120 
172-22 
209-8 

86-10 
67-31 

166-30 
106 - 38 
106-47 
106 -56 
106-75 
106-91 
106-109 
106-118 
106 - 126 
106-135 
106-144 
106 - 152 
106-161 
106 

218-69 

197-310 
203-704 

218-69 

218-69 

106-36 
106-124 
181-10 
210-9 

86-104 
87-31 

106. 30¢ 
106-386 
106-478 
106 -56¢ 
106-75¢ 
106-910 
106-109¢@ 
106-1184 
106 - 1260 
106-1354 
406-1449 
106 -152¢ 
106-1614 

21 690 

200-28 
216-54 

218-694 

218-699 

106-40 
106-128 
181-14 
210-29 

86-27 
87-310 

106-32 
106-40 
106-49 
106-58 
106 -84 
106-103 
106-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 

218-71 

200-28 
216-54 

218-71 

218-71 

106-45 
106-133 
186-200 
211-40 

86-27 
88-51 

106-32 
106 40 
106-49 
106-58 
106-84 
106-103 
106-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 

218-714 

200-280 
216-544 

218-710 

218-719 

106-49 
106-137 
198-43 
212-34 

86-27 
88-51 

106 -32 
106-40 
106-49 
106 -58 
106-84 
106-103 
106-111 
106-120 
106-128 
106-137 
106-146 
106-155 
106-163 

218-73 

200-284 
216-544 

218-73 

218-73 

106-54 
106-142 
199-18 
216-73 

86-2790 
88-51% 

106-229 
106 -408 
196-490 
106 -58¢ 
106-8494 
106-1034 
106-1114 
106-1200 
106-1280 
206-1370 
106 -146¢ 
106-1550 
106-1639 

218-730 

201-19 

218-730 

218-730 

106 -58 
106-146 
200-43 
218-79 

87-10 
106-26 
106-34 
106-43 
106-52 
10°+-60 
166-86 
106-105 
106-114 
106-122 
106-131 
106-139 
106-148 
106-157 
106-165 

SEQ 0304 

220-12 220-124 

201-19% 201-194 

220-12 220-124 

220-12 220-129 

106 -62 106 - 84 
106-150 106-155 
201-34 202-35 
220-32 

87-10 87-106 
106 -26 106 - 260 
106 -34 106 -54¢ 
106-43 106 -434 
106 -S2 106 - 52 
106 -60 106 -60¢ 
106 - 86 106 - 860 
106-105 106-1050 
106-114 106-1148 
106-122 106-1229 
100-131 106-131 
106-139 106-1392 
106-148 106-1482 
106-157 106-1578 
1-165 = 106-165¢ 



REPORT CODING SECTIO.. 
REPORT CODING SECTIO... 
REPORT CODING SECTIO... 
REPORT CODING SECTIO. 
INITIAL XZE 
INITIALIZE 
INITIALIZE 

SECTION 
SECTION 
SECTION 

INITIALIZE 
INITIALIZE 
INITIALIZE 
INITIALIZE 
INITIALIZE 
INTTIALTZE 
INITIWIZE SECTION 
INITIALIZE ERRORS 
AUTODROP SECTION 

SECTION 
SECTION 
SECTION 
SECTION 
SECTION 
SECTION 
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