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1.0 GENERAL INFORMATION 

SEQ 0003 

1.1 PROGRAM ABSTRAC 

This program will formet any disk drive connected to e UDASOA or KDASO-0 di ek 

controller. At the time of this we ting. there ere three such drives in 

existence -- the RAGO, RABO end RAB1. changes to this program will 

be needed to format new disk drives es they become evai lable. 

There ere three weys to formet e disk with this program: 

1. Reformet - Formet the disk with the bed sector information thet wes 

written onto the diek et the fectory. This is the normal way to 

format ea disk. 

2. Reconetruct - Format the disk without using any bed sector 

information. This should be used only when the bed sector informetion 

hes been destroyed or for some reseon cen no longer be reed from the 
disk. This method mey aleo be epecified in the disk drive's msintenance 

aenuel for epeciel ceses (eg. changing en RM/RABO spere HDA from R160 
format to RABO formet). 

3. Restore - Format the disk using bed sector information obteined from 

a disk file on the XXDP> syetem loed device. This method is provided 

for use by menufecturing. No files ere provided, nor any method of 
obtaining the files, et this time. 

Tre format ation is performed by e Diegnoetic Utilities and 

Protocol ( ) progres leaded into the disk controller. The host 
am siaply domline loedse the DUP an into the controller end 

monitors ite execution. The DUP am obteine peremeters from the 

host program (eg. drive number and formet mode) and requests the hos* 

progres to print error end summery . Tre OUP progres is eleo 

commonly celled a "diegnoetic machine” (0M) program. 

This program cen only formset in one mode et @ time. In RESTORE mode. 
only one disk may be selected in the herdwere questions or an error 

message will result and the program will stop. 

In REFORMAT and RECONSTRUCT modes. eny number of diek drives may be 

selected. A controller can only formet one disk et e time, so each 

disk on e controller er. connected to different controllers, ell 

controllers will be run simultaneously. For exemple, lete seeume three 

unite ere selected for formetting in the herdwere questions, units | 
and 2 ere connected to one controller and unit 3 is connected to e 

different cortroller. This program wiil eutometically etert formet 
operations on units 1 and 3. Wren unit 1 finishes (Cor errors), unit 2 

will be sterted. After units 2 end 3 are finished, the progrem stops. 



F | 
SEQ 0004 

CZUDKO UDFSOA/KDASO-Q FORMATTER MACRO VJ5.01b Monday 01-Oct -64 10:07 Page 3 

USER DOCUMENTATION 

This program will stop efter each pees (all unite formatted once). 

There is no need to epecify @ PASS auitch on the command line to the 

Diagnostic Runtime Services (eg. START/PASS:1). 

Special provisions neve been made to allow this program to run under 

an APT system in manufacturing. Thie system does not allow questions 

to be eeked of en operetor. Such a condition also existe under XXx0P- 

when the UAM fleg is eet. In this condition, only reformat mode cen be 

selected. Selecting RECONSTRUCT or RESTORE will result in en error. 

Aleo, e dete of 1-JAN-70 will be written on the disk. 

1.2 SYSTEM REQUIREMENTS 

This program wee designed using the POP-11 Diagnostic Runtime Services 

revision C. Run time environments ere determined by the Runt ime 

Services end may chenge e6 new versions of the Services ere developed. 
The initiel version will require the following: 

POP-11 Unibuse or Q@-bus processor 
26K words of memory (ainiam) 
Console terainel 
XXDP+ loed aedia containi this program 
One or more UDASOA or KDASO-Q subsysteme. 

A system clock - either type L or P - will be weed to time 

the DUP progres end report runtime, if available. If no system clock 
is eveilable, this program cannot detect e hung DUP program. 

2.0 OPERATING INSTRUCTIONS 
ee 

This section contains e brief description of the Runtime Services. For 

detailed informetion, refer to the XXDP> User's Menuel (CHQUS). 

There ere eleven legel commends for the Diagnostic Runtine Services 

(Supervisor). This section lists the commends end gives e very brief 

description of them. The XXDP- User's Menuel hes more details. 

COMMAND EFFECT 

START Start the diagnostic from an initial stete 

RESTART Start the diagnostic without initial :zi 
CONTINUE Continue et test thet was interrupted Cotter tC) 
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SEQ 0005 

PROCEED Continue f-om en error halt 

EXIT Return to XXDP> Monitor (XXDOP>+ OPERATION ONLY! ) 

ADO Activate e unit for testing (all units are 

considered to be ective at start time 

OROP Deaectivete e unit 
PRINT Print eteatisticel information (eee section 4.0) 

DISPLAY Type @ list of all device information 
FLAGS T the state of all flege (see section 2.3) 

ZFLAGS Cleer all flege (eee section 2.3) 

A commend cen be recognized by the firet three cherecters. So you 

may, for exemple, type "STA" instead of “START”. 

2.2 SWITCHES 

There ere several ewitches which ere used to modi ty eupervisor 

operation. These switches ere appended to the } commende. All of 

the legal ewitches are tabulated below with oe brief description of 

each. In the descriptions below, e decimal number is designeted by 

SWITCH EFFECT 

/TESTS:LIST Execute only those tests specified in 
the liet. Liet is e etri of test 
rumbers, for exemple - /TESTS:1:5:7-10. 
Thies list will cavee tests 1.5.7,.8.9,10 to 
be run. All other teete will not be run. 

/PASS :00000 Execute 00000 pesees (ODDDD = 1 to 64000) 
/FLAGS:FLGS Set epecified flegs. Fiege ere descr ibed 

in eection 2.5. 
7EOP : 00000 t end of pese after ever 

only. ¢ * i to 64000) 
/UNITS:LIST TEST/ADO/OROP only thoee unite epeci fied 

in the liet. List exemple - /UNITS:0:5:10-12 
vee units 0,5,10,11.12 (unit numbers = 0-63). 

Exemple of euitch usege: 

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

The effect of this commend will be: 1) tests 1 through 5 will be 
executed, 2) ell unite will tested 1000 times and 3) the end of pess 
messages will be printed efter each 100 paeses only. A ewitch can be 
recognized by the first three cherecters. You may. for exemple, type 

“/TES:1-5" instead of “/TESTS:1-5". 

Below is eo table that epecifies wich enitches can be used by eacn 

commend. 
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TESTS PASS FLAGS EOP UNITS 

START x x 
RESTART xX x 
CONTINUE x 

x 
«
M
M
 

2.3 FLAGS 

Flags ere veed to set up certain operational peremeters such es 

looping on error. All flege ere cleered at stertup end remein cleared 

until explicitly set using the flags ewitch. Flegs ere also cleared 

after ea START or RESTART commend unless set using the flag ewitch. 
The ZFLAGS command may eleo be used to clear ell flags. With the 

exception of the START, RESTART end ZFLAGS commands, no commends 

effect the stete of the flags: they remein set or cleared as 

specified by the lest flag enitch. 

FLAG EFFECT 

HOE Helt on error - control is returned to 
runtiae services command mode 

LOE Loop on error 
IER» Inhibit ell error reports 
IBEs Inhibit ell error reports except 

firet level (iret level contains 
error type. number, PC. test and unit) 

IXEs Inhibit extended error reports (thoee 
called by PRINTX macro’s) 

PRI Direct messages to line printer 
PNT Print teet number as test executes 

BOE “BELL” on error 
UAM Unettended mode (no manuel intervention) 

Ibu Inhibit program dropping of unite 
LOT Loop on test 

sError messages are described in section 3.1 

See the XXDP+ User's Manuel for more details on flegs. You may 

specify more than one flag with the FLAG ewitch. For example, to 

couse the progrem to loop on error, inhibit error reports end type a 

"BELL" on error, you may use the following string: 

/FLAGS: LOE : IER: BOE 

SEQ 0006 
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SEQ 0067 

Wren the formatter is STARTed, the Runtime Services will prompt the 

veer for herdwere information by typing “CHANGE HW (L) 7?” . Wren you 

enewer this question with e "Y", the Runtime Services will eek for the 

nuaber of unite (in decimal). You will then be asked the following 

questions for each unit. When you erewer thie question with an "N”, 

the Runtime Services will vee the enewers built into the program by 

the SETUP utility (eee chapter 6 of the XXDP- User's Manuel). If you 
heave never run the SETUP utility on this program file, the default 

values listed below ( juet before the question mark) will be used. 

CSR ADDRESS (0) 172150 ? 

Answer with the eddress of the IP register of the controller es 

eddreseed by the processor with memory menagement turned off 

a even 16-bit eddrees in the renge of 160000 to 

VECTOR (0) 154 ? 

Anewer with the interrupt vector eddrees of the controller. A 

vector address in the range of 4 to 774 may be specified. The 

controller does not have e vector “hard wired” to it, so any 

vector not being used by this program and XXDP+ may be used. 

ORIVE NUMBER (0) 0 ? 

Anewer with the drive number of the drive you wish to test. 
This is the number which appeere on the “unit plug” on the 
front of the disk drive. On e aulti-unit drive, each sub-unit 

nusber on the drive auet be tested es e separate unit to 

completely test the drive. A maximum of eight logical drives 

may be tested on one controller at a time. 
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2.5 SOFTWARE QUESTIONS 

SEQ 0008 

After you have enewered the hardwere questions or efter ea RESTART or 

CONTINJE commend, the Runtime Services will eek for software 

peremeters. You will be prompted by “CHANGE SW (L) 7?" If you wish to 

change eny peremeters, enewer by typing "Y". The software questions 

and the defeult values ere described in the next peragraphs. You may 

change the defeult values with the SETUP utility. 

REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y ? 

If this question is enewered “YES”, then the user wants the 

REFORMAT mode format operetion. REFORMAT mode +i1] use the 

bed sector information that is elresdy on the diek. Any 

other mode will destroy thie information. If this question 

is enewered "MO", the following will be eeked to be sure the 
veer knows what he is doing. 

NOT USING EXISTING INFORMATION WILL DESTROY THE FACTORY BAD SECTOR 
INFORMATION ON THE DISK. 
AGAIN - REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y ? 

This is asked to verify that the veer does sent to destroy 
the bed sector information on the disk end run enother 
format mode. If thie is enswered “YES”, then the user wants 

the REFORMAT mode formet operation and vee the existing 

bed block infornation. If agein enewered "NO", the following 

question will be asked. 

RECONSTRUCT BAD SECTOR INFORMATION (tL) Y ? 

A “YES" enewer will cauvee ea reconstruct mode format 

operation. If enewered “NO”, the following wil. be seked 

to verify the veer really wants the restore mode format. 

DO YOU HAVE A FILE ON THE SYSTEM LOAD DEVICE 
CONTAINING BAD SECTOR INFORMATION (L) N ? 

Note thet euch a file will not be provided with the formatter 

end this mode is not recommended. The format will begin 

only on e "YES" enewer. Otherwise the following message 
will be printed end the program will ebort. 

YOU CANNOT PROCEED WITHOUT SUCH A FILE. 
RESTART PROGRAM AND SELECT TO REFORMAT OR RECONSTRUCT DISK. 
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2.6 MANUAL INTERVENTION QUESTIONS 

SEG 0009 

Wren the p rem sterts ® werning message is printed to warn of improper 

use of this formatter. 

WARNING: 
THIS FORMATTER PROGRAM SHOULD NOT BE USED AS A DIAGNOSTIC 
TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE DISK 

ORIVE'S SERVICE MANUAL. 

ARE YOU SURE YOU WANT TO RUN THIS FORMATTER (L) N ? 

You must erawer “YES” or the program will abort immediately. This 

family of disk drives vees e powerful bed block revector ing mechaniem to 

replece blocks thet fell on defective ereas of the disk media. As ea 

disk is used and defective blocks ere detected, DEC operating systems 
replece the blocks with other blocke on the disk (reserved for this 

purpose end otherwise inaccesseble) so that the diek conetent ly eppeers 

to have its full storage capacity of error free disk blocks. Formatting 

e disk of this type destroys this history information end is absolutely 

not recommended except in the cases spec! Ficelly deecribed in the disk 

drive's service manual. These disks ere fully formatted when shipped 

from the factory, therefore there ise no reason to run this formatter 

program at installation. 

Upon answering “YES” to the above question, the dete will be asked 
for in the formet used by the XXDP-> system. 

ENTER DATE AS DO-MMM-YY CA) 1-JAN-70 ? 

The default is provided so the veer need not supply the date. 

The dete question will normally only be eeked one time. If an 
‘mproper enewer is typed, “INPUT ERROR” ta printed and the 

question is eeked again. A two or four digit year may be 

typed. A four digit year must be 1900 or greater (eg. 

14-APR-1982). If only two digits ere typed, the year is 
determined as follows: 

1. If the number typed is 70 or greater, « 19 is prefixed. 

Eg.. 1-JAN-70 translates to yeer 1970 end 25-DEC-99 
trenslates to yeur 1999. 

2. If the number typed is less then 70, a 20 is prefixed. Eg.. 
1-APR-21 is trensleted to year 2021. 

If RECONSTRUCT mode is selected, the following question will be asked 

for each disk before the format operation begins. 

SERTAL NUMBER FOR UNIT xx CONTROLLER AT xxxxxx DRIVE xxx 

A decime: number in the renge of 0 to 18446744073709551615 

must be entered (no default). 
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If RESTORE mode is selected, the following question will be eaesked. 

NAME OF FILE CONTAINING BAD SECTOR INFORMATION FOR 
OISK TO BE FORMATTED (A) ? 

If the file named does not exist on the system load device, 

the program will ebort back to the XXOP+ prompt after printing 

an error message. 

SEQ 0010 

2.7 EXTENDED P-TABLE OIALOGUE 

When you enewer the hardware questions, you ere building entries in ea 

table thet deecribes the devices under test. The simplest way to 

build this teble is to enewer ell questions for each unit to be 

tested. If you have e multiplexed device such es ea masse storage 

controller with severel drives or ea comunication device with severel 

lines, this becomes tedious since most of the answers are repetitious. 

To illustrete e more efficient method, suppose you ere testing a 

fictional device, the XY11. Suppose this device consists of ea control 

module with eight unite (eub-devices) attached to it. These units are 
described by the octel numbers 0 through 7. There is one herdwere 

peremeter thet can very among unite called the Q-factor. This 

Q-fector may be 0 or 1. Below is a simple way to build a table for 

one XY11 with eight units. 

@ UNITS (D0) ? 8<CR> 

UNIT 1 
CSR ADORESS (0) ? 160000<CR> 
SUB-DEVICE # (0) ? O<CR> 
Q-FACTOR (0) 0? 1<CR> 

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

UNIT 5 
CSR ADORESS (0) 7 160000<CR> 
SUB-DEVICE #@ (0) ? 4<CR> 
Q-FACTOR (0) 0 ? <CR> 
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SEQ OO11 

UNIT 6 
CSR ADORESS (0) ? 160000<CR> 
SUB-DEVICE @ (G6) ? 5<CR> 
Q-FACTOR (0) 0 ? <CR> 

UNIT 7 
CSR ADORESS (0) ? 160000<CR> 
SUB-OEVICE @ (0) ? 6<CR> 
Q-FACTOR (0) 0 2? 1<CR> 

UNIT 6 
CSR ADDRESS (0) 160000<CR> 
SUB-DEVICE # (0) ? 7<CR- 
Q-FACTOR (0) 1? <CR> 

Notice that the defeult velue for the Q-factor changes when e 

non-defeult responee is giver. Be cereful when specifying multiple 

omits! 

As you cen see from the above exemple, the hardware parameters do not 

vary significantly from unit <o unit. The procedure shown ie not very 

efficient. 

The Runtime Services can teke multiple unit specifications however. 

Let's build the same table using the multiple specification feature. 

@ UNITS (0) ? 8<CR> 

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

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

WIT 7 
CSR ADORESS (0) ? 160000<CR> 
SUB-DEVICE @ (0) 7? 6,7-°CR> 
Q-FACTOR (0) 0 ? 1<CR> 

As you can see in the above dislogue, the runtime services will build 

as many entries as it can with the information given in eny one pess 

through the questions. In the first pees, two entries ere built since 

two sub-devices and q-factors were epecified. The Services eseume 

that the CSR eddrees is 160000 for both since it was epecified only 

once. In the second pess, four entries were built. This is because 

four eub-devices were specified. The "-" construct telle the Runtime 

Services ‘oc increment the deta from the first number to the second. 

In thie ceee, eub-devices 2, 3, 4 end 5 were epecified. (I? the 

eub-devices were epecified by addresses, the increment would be by 2 

since eddresses must be on en even boundary.) The CSR addresses and 

Q-factors for the four entries are sseumed to be 160000 and 0 

respectively since they were only specified once. The last two units 

are epecified in the third pass. 
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The whole process could have been accomp] i shed in one pass as shown 

below. 

@ UNITS (03 ? 8<CR> 

UNZs 2 
CSR ADORESS (0) ? 160000<CR> 
SUB-OEVICE # (0) ?. 0 7<CR> 
Q-FACTOR (0) 0 ? 0,1,0,...1.1<CR> 

As you can see from this exemple, null replies Ccommas enclosing a 

null field) tell the Runtime Services to repeat the last reply. 

2.8 QUICK START-UP PROCEDURE 

To start-up this program: 

1. 

2. 

9. 

e
n
 

ef
 

w
h
 

SS
 

Ww
 

Boot XXDP- 

Give the dete and anewer the LSI and SOHZ Cif there 

is e clock) questions 

. Type “R ZUDKAO” 

Type “START” 

. Anemwer the “CHANGE Hi" question with “Y" 

. Answer all the hardware quest ions 

. Anewer the "CHANGE SW” question with “N" 

. Anewer “Y" to the “ARE YOU SURE ..." question following the 

warning. Please read the diek drive's service manuel before 
answering this question. 

Type today's date. 

When you follow this procedure you will be using only the defaults for 

flags and softwere paremeters. These defaults are described in 

sections 2.3 and 2.5. 

SEQ 0012 
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Semple of terminal dialogue to test two disks on one controller: 

OR>STA 

CHANGE HW (L) 7 Y 

@ UNITS (0) 7 2 

UNIT 0 
CSR ADORESS (0) 172150 ? 
VECTOR (0) 154 ? 
ORIVE NUMBER (0) 0 7 0,1 

CHANGE SW (L) ?.N 

WARNING : 
THIS FORMATTER PROGRAM SHOULD NOT BE USED AS A DIAGNOSTIC 

TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE DISK 
ORIVE'S SERVICE MANUAL. 

ARE YOU SURE YOU WANT TO RUN THIS FORMATTER (L) N ? Y 

ENTER DATE AS O0-MMM-YY (A) 1-JAN-70 ? 14-APR-82 

UNIT O CONTROLLER AT 172150 DRIVE 0 RUNTIME 1:00:20 
Format Version 11 
STOPPING THIS FORMAT AFTER THIS POINT WILL MAKE THE OISK 

UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOWN WHEN 

BROUGHT ONLINE. 

UNIT 1 CONTROLLER AT 172150 DRIVE 1 RUNTIME 0:00:23 
Format Version 11 
STOPPING THIS FORMAT AFTER THIS POINT WILL MAKE THE DISK 

UNUSABLE. AND WILL CAUSE THE DISK TO BE SPUN DOWN WHEN 

BROUGHT ONLINE. 

UNIT O CONTROLLER AT 172150 DRIVE 0 RUNTIME 0:42:20 
Format completed 

2 Revectored LBNS 
2 Primary revectored LBNS 
0 Secondery/tertiary revectored LBNS 
0 Bad RBNS 
0 Bad blocks in the RCT erea due to deta errors 
0 Bad blocks in the DBN erea due to data errors 
0 Bad blocks in the XBN area due to data errors 
2 Blocks retried on the check pass 

FCT used successfully 

SEG 0013 
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UNIT 1 CONTROLLER AT 172150 DRIVE 1 RUNTIME 1:25:18 
Formet completed 

131 Revectored LENS 
131 Primery revectored LBNS 

0 Secendery/tertiery revectored LBNS 
0 Bad RONS 
1 Bed blocks in the RCT erea due to dete errors 
0 Bed blecks in the OBN erea due to dete errors 

0 Bed blecks in the XBN eree due to dete errors 
249 Blocks retried on the check pees 

FCT veed successfully 

CZ7U0K ECP 1 
oR © CUMLATIVE ERRORS 

> 

Semple of termine] dialogue going through software questions. 

Only one disk is being tested. 

OR>STA 

CHANGE HW (L) ?.N 

CHANGE SW(L) 2 7 

REFORMAT USING EXISTING BAD SECTOR INFORMATION (L) Y 7? Y 

WARNING : 
THIS FORMATTER PROGRAM SHOULO NOT BE USED AS A DIAGNOSTIC 
TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE OISK 
ORIVE’S SERVICE MAMMAL. 

ARE YOU SURE YOU WANT TO RUN THIS FORMATTER (1) N 7? 1 

ENTER DATA AS OO-MMM-YY (A) 1-JAN-70 ? 14-APR-62 

RUNTIME 0:00:20 
Format Version 8 
STOPPING THIS FORMAT AFTER THIS POINT WILL MAKE THE DISK 
UNUSABLE, AMD WILL CAUSE THE DISK TO BE SPUN DOWN WHEN 

BROUGHT ONLINE. 

RUNTIME 1:33:45 
Format completed 

2 Revectored LENS 
2 Primary revectored LBNS 
0 Secondery/tertiery revectored LBNS 
0 Bad RBNS 
0 Bed blecke in the RCT area due to dete errors 
0 Bed blocke in the DON eree due to dets errors 
0 Bed blocks in the XBN eres due to dete errors 
2 Blocks retried on the check pases 

FCT veed successfully 

CZUDK EOP 1 
oR O CUMULATIVE ERRORS 

» 

SEQ 0014 
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3.0 ERROR INFORMATION 

SEQ 0015 

There ere three levels of error messages that mey be iseved by the 

formatter: general, basic ard extended. Generel error messages are 
elweys printed unless the “IER” flag is set (section 2.3). The generel 

error meesege is of the form: 

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC : XXXXXX 

error mesvege 

were: NAME = formetter neme 
TYPE + error type (SYS FTL ERR, DEV FTL ERR) 
NUMBER = error number 
UNIT NUDER = 0 - N(N io lest unit in PTABLE) 
TST MUPBER - teet end subtest where error occurred 
PC:XXXXXX * addrese of error message cell 

System fetel errors (SYS FTL ERR) ere used to report errors thet ere 
fatel to the entire foraetter program. The formetter stops and the 
Runtime Services prompt is printed. 

Device fatel errors (OVC FTL ERR) ere veed to report errors that ere 

fetel to the device (aay be either the controller or disk drive). 

Testing stops on thet device for the remainder of the current test. 

Basic error messages ere thet contain some additionel 

information ebout the error. ere elusys printed unless the 

“TER” or “IBE” flegs ere set (vection 2.3). These seseages ere 
printed efter the seecciated generel message. 

Extended error aseseges contein supplementary error informetion such 

es register contents or good/bed dete. These are elueys printed 

unless the “IER*, “IBE” or “IXE” flege ere eet (section 2.3). These 
aeesseges ere printed efter the sesccieted general error seesage and 

any eesocieted besic error messages. 

The general and besic error meseeges from this formatter ere elueys 

one line each. The besic message defines whet am detected the 

error, the controller being veed and the time of error: 

HOST PROGRAM CONTROLLER AT xxxxxx RUNTIME hivh: em: es 

The host progres (PDP-11) detected the error. CONTROLLER AT 

Kxxnxn identifies the eddress of the controller being tested. 

It may be omitted if the error is not specific to one controller. 
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Semple error messege: 

SEQ 0016 

CZUDK DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 000 PC: xxxxax generel meseage 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME 0:00:12 - besic message 

CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE \ 

SA CONTAINS 104041 »- extended message 

REPLACE CONTROLLER PROCESSOR MODULE / 

Tre DUP progres may eleo prinx error messages. They are printed 

exectly ae presented by the DUP program and cannot be suppressed by 

any flege. 

3.2 SPECIFIC ERROR MESSAGES 

ee ee 

Following is @ list of the error seeveges thet mey be printed by the 

formatter progrem. In the list, some of the mabers thet may very 
with execution or program version ere show es “xxx”. These include 

progres counters end runtime. Other numbers, such es unit number, 
drive number, controller eddress end dete in registere ere filled with 

sesple numbers. Additional information about the error may follow the 

error meesege. 

00001 CZUDK SYS FTL ERR 00001 ON UNIT 00 TST 001 SUB 000 PC: xxxxax 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:uxixx 

INVALID ANSWERS GIVEN TO HARDWARE QUESTIONS 
CONTROLLER HAS MORE THAN ONE VECTOR. BR LEVEL OR BURST RATE 

When the herdwere questions were enewered, two unite were 

selected with the seme CSR addrese but with a different 
vector, OR level or buret rete. A single controller can 

have only one vector, BR level or buret rete. The progres 
ie eborted and returns to the Runtine Services prompt so 

that the hardwere questions may be changed. 

00002 CZUDK SYS FTL ERR ©0002 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME xixxinn 
INVALID ANSWERS GIVEN TO HAROWARE QUESTIONS 
MULTIPLE UNITS SELECT THE SAME ORIVE 

The hardware questions for two unite were exactly the seme. 

The program is eborted and returns to the Runtime Services 
prompt eo thet the hardware questions may be changed. 
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00003 

00010 

CZUOK SYS FTL ERR 00003 ON UNIT 00 TSY 001 SUB 000 PC: xxxnxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME x: xninx 

INVALID ANSWERS GIVEN TO HARDWARE QUESTIONS 
MORE THAN EIGHT ORIVES SELECTED ON THIS CONTROLLER 

Up to four physical disk drives cen be ettached to # UDASOA or 

KDASO-@ et one time. A phyeicel diek drive mey be from one to 
four logicel diek drives. Each logical diek drive is considered 

ene unit to the formetter progren. Even ier 4 more than signt 

logicel disk drives cen be attached to one UDASOA or KDASO-U, the 

controller only supports eight. The program is eborted and 
returns to the Runtime Services prompt eo thet the hardware 
questions aay be changed. 

CZUOK SYS FTL ERR 00004 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM RUNTIME x:xx:xx 
NOT ENOUGH ROOM IN MEMORY TO FORMAT THE UNITS SELECTED 

PLEASE START PROGRAM OVER AND FORMAT FEWER UNITS AT A TIME 

Thies program does not Limit the number of units that cen 

be tested by epecifying e maximum rwumber. What Limite 
the number is the amount of memory veed to store deta 

on each unit. The number of unite that sre testable at one 
time hee been exceeded. Stert progrem over and select fewer 

units. 

CZUOK SYS FTL ERR 00008 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx 
INVALIO ANSWERS GIVEN TO HAROWARE QUESTIONS 
TWO CONTROLLERS USE THE SAME VECTOR 

The hardwere questions for two units specified different 

CSR eddreeses but identicel vector eddresees. The program 
is eborted and returns to the Runtime Services prompt so 
thet the herdwere questions may be changed. 

CZUDK DVC FTL ERR 00009 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM RUNTIME x: xx20x 
ONLY ONE DISK CAN BE SEL -CTED IN HW QUESTIONS IN RESTORE MODE. 

PLEASE START PROGRAM OVER AND SELECT ONLY ONE DISK. 

If the operator chooses to run the formetter in RESTORE 
mode, then only one disk can be selected in the herdwere 
questions. RESTORE mode is run in thie way beceuee 

@ file containing the bed block information is used and 

thet information metches only one drive. 

CZUOK DVC FTL ERR 00010 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM RUNTIME x: xx:xx 
THIS PROGRAM CAN ONLY REFORMAT A OISK IN UNATTENDED MODE 

This oe am naeds to eek questions of the operetor. It 

refuses to run in RECONSTRUCT and RESTORE modes because the 

questions obtain dete thet ie ebsolutely necessary. REFORMAT 

mode is allowed to run beceuse only a dete is needed. The 

default dete of 1-JAN-70 ie used. 

SEQ 0017 
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00014 

90020 

CZUOK OVC FTL ERR 00014 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME xixxsxx 

CONTROLLER IS NOT SUPPORTED BY THIS FORMATTER PROGRAM. THIS 

PROGRAM REQUIRES A UDASO-A (MODEL 6) OR A KDASO-Q@ (MODEL 15) 

CONTROLLER. CONTROLLER REPORTED MODEL CODE xx. 

All UDASO-0' es (modules 7161-2) ere not supported by this 
formatter. The module sets M7485-6 and M7?7?-7 are the only 

ones thet cen be used by thie formatter. If the controller 

is e@ UDASO-0 (M7161-2) it will not be tested. If the 

controller consists of the M7161-2 modules, install one with 
7485-6 aodules. Replace both modules, mixing the module 
sets will not work. 

CZUOK OVC FTL ERR 00020 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME xsxx:xx 

MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS 
CHECK CSR SELECTION SWITCHES ON CONTROLLER PROCESSOR MODULE OR BUS 

OR REPLACE CONTROLLER PROCESSOR MODULE 

A non-existent memory erro’ eceurred when the host progrem 
tried to eccese the and SA registers. The controller 
is et another eddrees (check the CSR selection ewitches) 

or the BUS or the controller processor module is broken. 

SEQ 0018 
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00021  CZUOK OVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 000 PC: xuxxxx 
HOST PROGRAM CONTROLLER AT 172150 RUNTIME xinxinx 
CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE 

SA CONTAINS 105154 
REPLACE CONTROLLER SOI MODULE 

The controller Resident diagnostic detected e failure. The 

error is diepleyed in the SA. Here ere the possible error 
velues end their meaning: 

SEQ 0019 

104000 - Fetel sequencer error 
104040 - D processor ALU error 
104041 - D proc ROM parity error 
105102 - D pree «ith no Boerd @2 or RAM parity error 

105105 - 0D proc RAM buffer error 
105152 - D pree SOI error 
105153 - 0 proce write mode wrap SERDES error 

105154 - 0 proce reed mode SERDES. RSGEN, and ECC error 
106040 - U proc ALU error 
106041 - U prec Control Regieter error 
106042 - U proc OFAIL/ROM perity error/Boerd 61 test count is wrong 
106047 - U proc Conetant ROM error with 0 proce running SOI test 

106055 - Unexpectant trap found, aborted diagnostic 
106071 - U proce ROM error 
106072 - U proc ROM perity error 
106200 - Step 1 dete error (MSB not set) 
107103 - U proe RAM perity error 
107107 - U proc RAM buffer error 
107115 - Seerd @2 test count was wrong 
112300 - Step 2 error 
122240 - NPR error 
122300 - Step 3 error 
142300 - Step 4 error 

Replece the board specified in the last line of the error 

meseage. 
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00022 

00023 

00024 

CZUOK OVC FTL ERR 00022 ON UNIT 00 TST 001 SUB 000 PC: xxxaxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xxinx 

STEP BIT DID NOT SET IN SA REGISTER OURING INITIALIZATION 

STEP BIT EXPECTED 004000 
SA CONTAINS 000000 

REPLACE CONTROLLER PROCESSOR MODULE 

The controller did not reepond es expected during the 
initializetion sequence which communicetes using dete 
in the SA register. A normal response from the controller 
contains either e STEP bit or en ERROR bit defined es 

follows: 
Bit 15 (100000) Error bit 
Bit 14 (040000) Step 4 bit 
Bit 13 (020000) Step 3 bit 
Bit 12 (010000) Step 2 bit 

the expected time. 

CZUOK OVC FTL ERR 00023 ON UNIT 00 TST 001 SUB 000 PC: xxxxx. 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME xixx:xx 

CONTROLLER OID 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 CONTENTS 

040652 000010 
REPLACE CONTROLLER PROCESSOR MODULE 

The controller is to clear the ring structure (a communications 

erea used by the controller to talk to the host) in host memory 

before Step 4 of initialization. If the controller diagnostics 

did not cleer memory and did not flag an error, then error 

message 00023 is displayed. The contents of each word in memory 

is eet to 177777 before the test. Failure of the controller 

to cleer each word indicates a fault in the eddress 
interface to the Unibue or Q-bus. 

CZUOK OVC FTL ERR 00024 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xxixx 

SA REGISTER OID NOT GO TO ZERO AFTER STEP 3 WRITE OF INITIALIZATION 

PURGE/POLE DIAGNOSTICS WERE REQUESTED 
SA CONTAINS 004400 

REPLACE CONTROLLER PROCESSOR MODULE 

For better testing, the host cen test the PURGE end POLE 

mechanion of the controller. To do eo the host sety bitiS 

of the step 3 date and sends the dete to the controller. 
The controller aust to zero and weit for the purge end 

pole. If the controller never went to zero, then error 

message 00024 ie displayed. The controller may heve # bed 

processor module or the UNIBUS or Q-bus may be broken. 

SEQ 0020 
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00025 CZUOK DVC FTL ERR 00025 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME xsxxixx 
CONTROLLER DID NOT RETURN CORRECT DATA IN SA REGISTER DURING 
INITIALIZATION 

SA EXPECTEr 004400 
SA CONTAINS 004000 

REPLACE CONIROLLER PROCESSOR MODULE 

For «ech step of initialization, epecific dete is expected 
to be displayed in the SA. If the SA does not match 

the expected data, then error messege 00025 is displayed. 
Replece controller processor module. 

00030 CZUDK OVC FTL ERR 00030 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx 
CONTROLLER REPORTED FATAL ERROR IN SA REGISTER WHILE RUNNING FORMATTER 

SA CONTAINS 100004 

A meesage from the controller firmare reports an unexpected 
feilure. An error code is presented in the SA. 
Here is a list of the codes and their meanings: 

004400 - Controller hee been inited either « bus 
init or by writing into the IP. 

100001 - BUS envelope/pecket read error (perity or timeout) 

100002 - BUS envelope/ et write error (perity or timeout) 
100003 - Controller and RAM perity error 
100004 - Controller RAM rerity error 
100005 - Controller ROM perity error 
100006 - BUS ring read error 
100007 - BUS ring write error 
100010 - BUS interrupt mester fai lure 
100011 - Moet eccese timeout error 
100012 - Hoet exceeded credit limit 
100013 - Controller SOI hardwere fetel error 
100014 - OM XFC fetel error 
100015 - Herdwere timeout of inetruction loop 
100016 - Invelid virtuel circuit identifier 

100017 - Interrupt urite error on BUS 

00031 CZUDK OVC FTL ERR 00031 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx 
FORMATTER IS HUNG 

All OM programe ere required to communicate with the 

host program; so ee to eseure the host p am thet 

the OM progrem is not hung up or in an endless loop. 
If the OM program has not done so, the host progrem 
aseumes the DM is hung and thie message appears. 

SEQ 0021 
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00032 

00033 
00034 

CZUOK DVC FTL ERR 00032 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx 
MESSAGE BUFFER RECEIVED FROM FORMATTER WITH UNKNOWN REQUEST NUMBER 

MESSAGE BUFFER CONTAINS: 
000001 000002 000003 000004 000005 000006 000007 
000008 000009 000010 000011 000012 000015 000014 
000015 000016 000017 000018 000019 000020 000021 
000022 000023 000024 000025 000026 000027 000028 
000029 000030 000031 000032 000033 000034 000055 

The OM program and the host program communicate with 

eech other using packets. Each .ecket must heave e 

request number set up by the 0M program and interpreted 

by the host program. Thies request number is not 8 
known request number. The problem may be the BUS or 
either one of the controller modules or e corrupted 0M 

progrem. Word 1 contains the DM request number. and 

word 2 typically conteins the drive number. The rest 

of the buffer contains information epecific to ea 

OM request. The numbers in the exemple show 
the order in which words ere displayed. 

CZUDK OVC FTL ERR 00033 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME xxx:xx 
RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA 

EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED 
CORRECTLY 

COMMAND PACKET SENT RESPONSE PACKET RECEIVED 
000000 000020 000000 000020 
000000 000000 000000 000000 
000000 000002 000000 000202 
000000 014336 000000 014336 
000000 034674 000000 034674 
000000 000000 000000 000000 
000000 000000 000000 000000 
000000 051232 000000 051232 
000000 000000 000000 000000 
000000 000000 900000 000000 
000000 000000 000000 000000 
000000 000000 000000 000000 

The host program inepected the response packet which wes 

given by the controller. The response pecket may have been in 

error with one of the following points: 

1) The and code was not ee expected. 
2) The etetus code showed an error occurred with the 

lest commend. 
3) The commend reference numbers (the first word) did 

not metch. 

If 1 or 3 occurred, there may have been a tranemiesion 
problem between the controller and the host progres. If 2 

occurred, check the error code in the MSCP epecification for 

further information. The peckets are dieplayed two long words 

per line, low order word and byte to the right 

(corresponding to the MSCP long-word entity). 

SEQ 0022 
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00036 

00037 

00100 

00101 

CZUOK OVC FTL ERR 00036 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xax:xx 
tO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS 
WHILE LOADING FORMATTER 

After e@ OM progrem hae been gent to the controller, the 

host program expects an interrupt within 30 seconds. The 

interrupt is used to eseure the host progrem thet the 

DOM program is sene. If no interrupt occurred, then 

error mesrege 00036 is displayed and the DM program is 
easeumed to be hung. 

CZUDK DVC FTL ERR 00037 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME xi xxixx 

CONTROLLER REPORTED FATAL ERROR IN SA REGISTER WHILE LOADING FORMATTER 

SA CONTAINS 100004 
REPLACE CONTROLLER PROCESSOR MODULE 

Wile loeding the OM program to the controller, the SA 

became non-zero. When this occurs, it signifies that 

the controller micrecode hes run ecross ea fetal error. 
The displayed value is in octel. Check the error code 
nith the list in 00030. 

CZUDK OVC FTL ERR 00100 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx 
FORMATTER ASKED UNEXPECTED QUESTION (25) 

The formetter sends » value thet corresponds to 

a specific question or message. If this value does sot 

fit into the renge of questions. then this error appears. 

CZUOK OVC FTL ERR 00101 ON UNIT 00 TST 001 SUB 000 PC: xxxxxx 

HOST PROGRAM CONTROLLER AT 172150 RUNTIME x:xx:xx 
FORMATTER REJECTED ANSWER TO DATE OR SERIAL NUMBER QUESTION 

After the operator inpute the dete/seriel number, the 

formetter will eek the host program for thea. If for 

some reason the date/serieal number wes unacceptable to 

the formetter, this error meseege will appear. Retry 

the progrem and if this error eppeears egein, get out 

of the diagnostic runtime services and back to the 

XXDP+ prompt end reload the program. 

SEQ 0027 
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3.2.2 DUP PROGRAM ERROR MESSAGES 

Error messages returned by the formatter ere as follows: 

GET STATUS failure 

This could be ceveed by a number of reasons. Examples: the 

RUN/STOP ewitch is out, the WRITE PROTECT ewitch is in, or the 

DIAGNOSTIC REQUEST bit is set by the drive. 

SOI send error 

An ettempt to send an SDI command failed. The signel 

RECEIVER READY wee not asserted. 

Uneuccessful SOI command 

The response from an SDI command was unsuccessful and all commands 

ehould be successful for the formatter to work. There may be e 

cable problem, drive receiver problem or controller trenemitter problem. 

SDI receive error 

This message is presented for several reasons. The drive timed out, 

the firet word from the drive wee not a stert frame, there wes e framing 

error on the SDI level 0 read (cable/receiver/trenemitter problem), 
checkeum error, or the buffer size given by the formetter waen't large 

for the controller. Agein, there may be a 

ceble/receiver/trenemitter problem. 

BUS read error 

This is ceused by one of two problems. While trying to read en overlay 

into the controller buffer memory. the formatter ceme ecroes a 

nonexistent memory error. Or, there wes 8 failure while domline 

loedi the bed block information. There may be something wrong with 

the or the controller processor module. 

Formatter initialization error 

For thie error to occur, the controller must be processing the 

OM code improperly. 

Non-exi stant unit number 

The desired disk drive wasn't attached to the controller. 

SEQ 0024 
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OBN/XBN format error (drive FORMAT command failed) 

All attempts er. etries to format a track failed. There may have been 

a timeout of dr..e signeis, the drive dropped the READ/WRITE READY 

signel during the format operation or the drive clock timed out Cwhich 

indicetesa cable/tranemitter/receiver feilures). 

FCT does not have enough good copies of each block 

There must be at least two good copies of every block in the FCT. For 

this error to occur, the media is badly corrupted or the read/write 

logic is failing 

SEEK error 

After oe seek command completed successfully. the READ/WRITE READY 

signel wes rever set or the ATTENTION signal was set. 

RCT does not have enough good copies of each block 

There suet be at least two good copies of every block in the RCT. For 

this error to occur, the media is badly corrupted or the read/write 

logic is failing. 

LEN formet error (drive FORMAT commend fai led) 

All attempts end retries to formet e track feiled. There may have been 

a timeout of drive signels, the drive dropped the READ/WRITE READY 

signal during the formet operation or the drive clock timed out (which 

indicates cable/tranemitter/receiver failures). 

FCT write error 

A perticuler block failed to be written into every copy of the FCT. 

There is either terribly bed media or a write logic failure. 

RCT reed error 

The formatter could not read at least one good copy of a particular 

block in the RCT area. 

RCT write error 

A perticuler block failed to be written into every copy of the RCT. 

There is either terribly bad media or a write logic failure. 

SEQ 0025 
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RCT full 

There were 80 seny bed blocks on the media that the RCT area was 

filled end covsd not hold any more. There could be read/write 

logic failure or bed cable connection. 

SEQ 0026 

FCT read error 

The formatter could rot reed at least one good copy of a particuler 

block in the FCT area. 

FCT downline-loed error 

The formatter was led to believe that a bad block information file 

wes larger then it really was. There may be « BUS or controller 

processor module problem. 

Orive init timeout 

After the drive was inited, the RECEIVER READY signal never asserted. 

Illegal response to start-up question 

An overflow occurred when the serial number went over 64 bits. 

FCT corrupted - Formet Invalid 

A problem wes detected while using the deta in the FCT. Either 

the data «as not written properly or it hes been corrupted since the 

lest formet. The format on the disk is no good end the disk will not be 

usable by eny DEC operating system. Running the formatter again may 

have a slight chance of succeeding. Otherwise, replace the disk or HDA. 

If you do not have a epere disk or HDA you may try to format the disk in 

RECONSTRUCT mode. If the disk is not en RAB0, order ea replecement disk 

or HDA immediately. 
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DRIVE ERROR ENCOUNTERED - STATUS RESPONSE: 
STATUS (R TOL): 1AF1 0304 €100 6800 0080 9015 1000 
LAST BLOCK ACCESSED (16-BIT OCTAL): 000000 000000 

Tre disk rive reported en error. You mey see the drive's fault 

Light come on. The formatter will attempt to clear the error 
in the drive end continue. Thie error does not sean that 

anything ie necessarily wrong unless thie error is printed many 

tines. If you see many of these errors, you mey wish to stop 

the fornat and run diagnostics on the disk drive. But remember, 
if you stop the formatter the disk will not be usable and the 

diagnostice will report thet the formet is bed. The drive's stetus 

is presented in hexidecingl in the seme format as the diagnostic 
progress. The leet block eccessed is ea representation of the 

lest block heeder written onto the disk. 

SEQ 0027 

MORE THAN 12.56 OF TRACK IS BAD 

Tre formetter found more then one eighth of the blocks on e 

single treck bed. This error does not mean thet anything is 
necessarily wrong unless thie error is printed many times. If 

you eee many of these errors, you mey wish to stop the format 

end run diagnostics on the disk drive. But remember. if you 

stop the formetter the disk will not be veeble and the 
diegnostics will report thet the formet is bed. 

Ar. example of how the errors ere presented is below: 

RUNTIME 0:00:18 
Non-existent unit number 
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4.0 PERFORMANCE AND PROGRESS REPORTS 

There is no etatistical report thet cen be printed using the 

Diegnoetic Runtime Services PRINT command. 

The OUP progrem iseues the following messages upon norme] 

completion: 

Formet completed 

a Revectored LBNS 

Where n is the rusber of LONe revectored in the veer dete sree. 

n Primary revectored LBNS 

Where 1 is the number of LBNe which were primary revectors. 

n Secondery/tertiery revectored LENS 

Where r ie the nuaber of the LONS which were secondery or 
tertiary revectors. 

n Bed RBNS 

Where n is the number of RON which were bed. 

n Bed blocks in the RCT eree due to dete errore 

Where n is the nusber of blocks in the totel RCT eree wich 

were bed. 

n Bed blocks in the DBN area due to dete errors 

Where n is the number of blocks in the totel OBN erea which 

were bed. 

n Bad blocks in the XBN eres due to date errors 

Where 1 is the number of blocks in the totel XBN erea which 

were bed. 

SEQ 0028 
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USER DOCUMENTATION 

n Blocks retried on the check pess 

Where nis the nusber of blocks which had an error on the first 

reed ettespt efter formatting. 

FCT veed successfully or 
FCT was not veed 

Oependi on the enewers to the softwere questions and the 

eaveilebility of the bed sector information (FCT), one of these 

messages will be printed. 

An exemple of how the messages ere presented is below. 

RUNTIME 1:24:57 
Format completed 

5 Revectored LBNS 
5 Primery revectored LBNS 
0 Secondery/tertiery revectored LONS 
0 Bed RBNS 
0 Bed blocks in the RCT eres due to date errors 
0 Bad blocks in the OBN erea due to dete errors 
0 Bad blocks in the XBN eres due to dete errors 
5 Blocks retried on the check pees 

FCT was not veed 

ee 

Trere is only one test in this program - Test @1 Its only purpose is 

to loed end run the formet program in e UDASOA or KDASO-G. 

SEQ 0029 
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PROGRAM 

1 
25 
26 
e? 

28 
29 
30 
31 
32 
33 
% 

002000 

.SBTTL PROGRAM 

BGNMOD 
zee 

; THE PROGRAM HEADER IS THE INTERFACE BETWEEN 
; THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR. 
t-- 

POINTER BGNSW, BGNSFT, BGNSETUP 

MEADER CZUDK,A,0,720).,1,PRIO7 
LOAGQME: ; 

-ASCIT 
-ASCIT 
ASCII 
-ASCIT 
-ASCIT 
BYTE 
BYTE 
-BYTE 

LSREV: 
-ASCIT 

LSDEPO: 
-ASCIT 

LSUNIT: 
. WORD 

LSTIML:: 
. WORD 

LSHPCP: : 
. WORD 

LSSPCP:: 
. WORD 

LSHPTP: : 
. WORD 

LSSPTP:: 
. WORD 

LSLADP:: 
. WORD 

LSSTA:: 
. WORD 

Lsco:: 
. WORD 

LSOTYP: : 
. WORD 

LSAPT:: 
. WORD 

LSOTP:: 
. WORD 

LSPRIO:: 
. WORD 

LSENVI:; 
. WORD 

LSEXP1:: 
. WORD 

LSMREV:: 
BYTE 
BYTE 

SEQ 0030 

0 

LSOISPATCH 

PRIO7 

0 

.?) 

CSREVISION 
CsEDIT 
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PROGRAM 

000000 

003502 

104035 

000000 

021242 

022200 

022176 

021234 

000000 

000000 

000000 

F3 

LOEF:: 

LéSPC:: 

LSDEVP: : | 

LEREPP:: 
LSEXPa: : 

LSEXPS:: 

LSAUT:: 

LSDUT: ; 

LSLUN::; 

LSOESP:: 

LSLOAD: : 

LSETP:: 7 

LSICP:: 

LsccP:: 

LSACP:: 

LSPRT:; 

LSTEST:: 

LSOLY:: 

LSHIME: : 

55
55
3 

PE
EL
E 

1 

=z 

SE
RE
EE
ES
 

0 

LéOvTYP 
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DISPATCH TABLE 

SEG 0032 

.SBTTL DISPATCH TABLE 1 

3 gee 

r ; THE DISPATCH TABLE CONTAINS THE STARTING ADORESS OF EACH TEST. 
5 ; IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST. 
6 hoe 
7 
ea 

s 002122 DISPATCH 1 
002122 900001 . WORD 

002124 LSDISPATCH: ; 
- WORD 002124 022264 1 
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DEFAULT HAROWARE P TABLE 

O
V
O
 
~
R
Y
 

@
u
U
b
w
e
 

002126 
002126 
002130 
002130 

002130 
002132 
002134 
002134 

000002 

172150 

.SBTTL DEFAULT HARDWARE P-TABLE 

THE DEFAULT HAROWARE P-TABLE CONTAINS DEFAULT VALUES OF 
THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE 
IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P-TABLES, 
AND IS USED AS A “TEMPLATE” FOR BUILDING THE P-TABLES. 

we
 

we
 

ee
 

we
 

we
 

ee
 

BGNHW ODF PTBL 

L Sh: : 
OFPTBL: : 

.WORD 172150 : UNIBUS ADDRESS 

.WORD 0. 3 LOGICAL ORIVE NUMBER 
ENOHW 

10000: 

_ WORD 

SEG 0033 

L10000 -L $2 
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SOF TWARE P-TABLE 

f
o
e
:
 

Be
r 

e
e
r
 

be
 
L
a
 

002134 
002134 
002136 
002136 

902136 
002140 
002140 

002140 

000001 

000007 

.SBTTL SOFTWARE P-TABLE 

zoe 

13 

; THE SOFTWARE TABLE CONTAINS VARIOUS DATA USED BY THE 
; PROGRAM AS OPERATIONAL PARAMETERS. THESE PARAMETERS ARE 
; SET UP AT ASSEMBLY TIME AND MAY BE VARIED BY THE OPERATOR 
+ AT RUN TIME. 
t-- 

BGNSW SFPTBL 

L$Su:: 
SFPTBL: : 

sOF FSET USE 
s 0. YES/NO ANSWERS 

L10001: 

. WORD 

SEQ 0034 

L10001 -L$SW/2 
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GLOBAL EQUATES SECTION 

1 

1 
2 
3 
4 

5 
6 
7 
6 
9 
0 

002140 

002140 

000037 

000035 

000340 

000240 

.SBTTL GLOBAL EQUATES SECTION 

J3 

BGNMOD 

SEQ 0035 

zee 

; THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT 
; ARE USED IN MORE THAN ONE TES’. 

EQUALS 
3 
; BIT DIFINITIONS 
H 
BIT15== 
BITi4«= 
BIT13<< 
BITl2== 
BIT11=< 
BIT10e" 
BITO9s= 
BITO== 
BITO7e* 
BIT062= 
BITOS-* 
BITO4s= 
BITOS== 
BITO2== 
BITO1== 
BITOO== 
H 
BLT9== 
BITs== 
BIT7=* 
BIT6*= 
BITS== 
BIT4== 
BITS«= 
BIT2s= 
BITi== 
BITO== 
’ 
s EVENT 

100000 
40000 
20000 
19000 
4000 
2000 
1000 
400 
200 
100 
40 
20 
10 
4 

2 
1 

BITO9 
BITOS 
BITO7 
B1I106 
BITOS 
BITOS 
BITOS 
BITO2 
BIT01 
BITOO 

FLAG DEFINITIONS 
; €F32:€F17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION 

3 
EF .START#= 32. 
EF .RESTART== 31. 
EF .CONTINUE== 30. 
EF .NEW== 29. 
EF .PWR== 28. 

H 
s PRIORITY LEVEL DEFINITIONS 
i 
PRIO7=«= 
PRIOG== 

PRIOS== 
PRIO4e= 

340 
300 
240 
200 

oe
 

op
 

we
 

os
 

START COMMAND WAS ISSUED 
RESTART COMMAND WAS ISSUED 
CONTINUE COMMAND WAS ISSUED 
A NEW PASS HAS BEEN STARTED 
A POWER-FAIL/POWER-UP OCCURRED 
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GLOBAL EQUATES SECTION 

11 
12 

000140 
000100 
000040 

PRIOS*= 140 
PRIO2*= 100 
PRIO1== 40 
PRIOO*= 0 
H 
sOPERATOR FLAG BITS 
U 
EVL*= 4 
LOT== 10 
ADR«= 20 
TO0U== 40 
ISRe= 100 
UAM== 200 
B0E== 400 
PNT== 1000 
PRI«= 2000 
IXEs= 4000 
IBE== 10000 
IER== 20000 
LOE== 40000 
HOE== 100000 

CR= is 

Ks 
SEQ 0036 

sVALUE TO PASS TO PRINT MACRO TO END LINE 
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GLOBAL EQUATES SECTION 
O
e
 B
e
e
 

ee
 
D
e
 sMACRO DEFINITIONS FOR GLOBAL EQUATES 

s THESE MACROS ARE \ISED TO DEFINE INDEXES INTO A TABLE 

; 
sCALLING SEQUENCE MUST BE 

TABLE 
ITEM NAME BYTES 
ITEM NAME BYTES 
ITEM NAME BYTES 
ENO SIZE 

3 
; TABLE DEFINES THAT A TABLE IS ABOUT TO BE DEFINED AND END TERMINATES THE DEFINITION. 
;ANY NUMBER OF ITEM LINES CAN APPEAR, MAME IS THE NAME OF THE SYMBOL BEING EQUATED TO 
3; THE INDEX. THE INDEX ALWAYS STARTS AT ZERO. BYTES SPECIFIES THE SIZE OF THE VALLE TO BE 
sSTORED AT THAT INDEX IN BYTES. THE SIZE ARGUMENT TO THE END STATEMENT IS OPTIONAL, IT 

;8E EQUATED TO THE SIZE OF THE TABLE IN BYTES. THE SYMBOL TINDEX IS USED TO KEEP TRACK 
30F THE INDEX VALUE AND WILL BE EQUAL TO THE SIZE OF THE TABLE AFTER THE END STATEMENT. 

.MACRO TABLE 
eo
 

we
 

es
 

we
 

os
 

oe
 

TINDEX=0 
.ENOM 

.MACRO ITEM NAME BYTES 
NAME = TINDEX 
TINDEX= TINDEX «BYTES 

. ENDM 

-MACRO END SIZE 
.IF NB SIZE 
SIZE =TINDEX 
.ENOC 

. ENOM 
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GLOBAL EQUATES SECTION 
O
O
n
D
U
 
U
f
 

000070 

003400 

000001 

M3 

;UDA BIT DEFINITIONS 

sUUASA REGISTER UNIVERSAL READ BITS 

SA.S1= 004000 
SA.S2= 010000 
SA.S3= 020000 
5A.S4= 040000 
SA.ERR= 100000 
SA.@B= 1000 
SA.MP= 100 
SA.SM- 40 

sUDASA REGISTER ERROR STATUS BITS 

SA.ERC* 003777 

sUDASA REGISTER STEP ONE READ BITS 

SA.NV= 002000 
SA.A2= 001000 
SA.GI= 0004600 
3 000377 

sUDASA REGISTER STEP ONE WRITE BITS 

SA.VEC= 000177 
SA.INT= 000200 
SA.MSG= 003400 
SA.CMD= 034000 
SA.MRP= 040000 
SA.STP= 100000 

SA.MS1= 000400 
SA.CM1= 004000 

sUDASA REGISTER STEP TWO READ BITS 

SA .MSE= 000007 
SA.CME= 000070 
3 000100 
SA.STE= 000200 
SA.CTP= 003400 

sUODASA REGISTER STEP TWO WRITE BITS 

SA.PRG= 000001 
3 177776 

SEG 0038 

STEP 1 STATUS BIT 
sSTEP 2 STATUS BIT 
sSTEP 3 STATUS BIT 
sSTEP 4 STATUS BIT 
sERROR INDICATOR 
308 BIT MASK 
MP BIT MASK 
SA BIT MASK 

sERROR CODE 

sNON SETTABLE INTERRUPT VECTOR 
322 BIT ADDRESS BUS 
sENHANCED DIAGNOSTICS 
sALL BITS RESERVED 

s INTERRUPT VECTOR (DIVIDED BY 4) 
s INTERRUPT ENABLE DURING INITIALIZATION 
» MESSAGE RING LENGTH 
COMMAND RING LENGTH 
sWRAP BIT 
sSTEP - MUST ALWAYS BE WRITTEN A ONE 

:LSB OF MESSAGE RING LENGTH 
3LS8 OF COMMAND RING LENGTH 

sMESSAGE RING LENGTH ECHO 
sCOMMAND RING LENGTH ECHO 
sRESERVED 
sSTEP ECHO 
s;CONTROLLER TYPE 

;ENABLE VAX UNIBUS ADAPTER PURGE INTERRUPT 

;LOW ORDER MESSAGE RING BYTE ADORESS 
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GLOBAL EQUATES SECTION 
W
a
n
 

a
u
t
o
r
 

000177 
000200 
000400 

;UDASA REGISTER STEP THREE READ 6ITS 

SA.VCE= 000177 
SA. INE= 000200 
SA.NVE= 000400 
; 003000 

;UDASA REGISTER STEP THREE WRITE BITS 

i 077777 
SA.TST= 100000 

;UDASA REGISTER STEP FOUR READ BITS 

SA.MCV= 000017 
SA.ENT= 003760 

sUDASA REGISTER STEP FOUR WRITE BITS 

SA.GO= 000001 
SA.LFC= 000002 
SA.BST= 000374 

sINIT ROUTINE FLAGS 

ICONT == BIT1 
IREST «= BIT2 
ISTRT == BITS 
ISTRTH == BIT4 

s INTERRUPT VECTOR ECHO 
s INTERRUPT ENABLE ECHO 
sVECTOR NOT PROGRAMMABLE 
sRESERVED 

sHIGH ORDER MESSAGE RING BYTE ADDRESS 
sPURGE POLE TEST  NABLE 

sUDA MICROCODE VERSION 
sCONTROLLER MODEL 

3G0 BIT TO START UDA FIRMWARE 
;LAST FAILURE CODE REQUEST 
s;BURST LEVEL 

;CONTINUE EVENT FLAG 
RESTART FLAG 
;START FLAG 
;START FLAG HOLD FOR OMRO4 ROUTINE 

SEQ 0039 
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GLOBAL EQUATES SECTION 

SEQ 9040 

1 s COMMAND /MESSAGE DESCRIPTOR BIT DEFINITIONS 

2 
3 100000 RG.OWN= 100000 sSET WHEN UDA OWNS RING 

4 040000 RG.FLGe 040000 sFLAG BIT 

5 
6 sOFFSETS INTO HOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RING 

? sAND TWO PACKET ANDO BUFFER AREAS. 

8 
9 000004 wC.1Sz= 4. sSIZE OF INTERRUPT INDICATOR WORDS 

10 000004 HC.RSZ= 4. sSIZE OF RING IN BYTES 

11 000004 wC.ESZ= 4. sSIZE OF ENVELOPE WORDS BEFORE PACKET 

12 000060 WC .PSZ° 48. sSIZE OF CORPWAND AND MESSAGE PACKETS 

13 000244 HC .BSZ= 164. sSIZE OF BUFFER 

14 
15 000000 HC.INT= 0. INTERRUPT INDICATOR WORDS START 

16 000004 HC .MSG° HC. INT HC. ISZ sMESSAGE RING START 

17 000006 HC .MCT= HC .MSGe2. sMESSAGE RING CONTROL WORD 

16 000010 HC .CMD= HC .MSGeHC .RSZ sCOMMAND RING START 

19 000012 HC .CCT= HC.CD-2. sCOMMAND RING CONTROL WORDS 

20 000014 HC .MEVe HC. CMD+HC .RSZ sMESSAGE ENVELOPE START 

21 000020 HC .MPK: HC .MEVoHC .ESZ sMESSAGE PACKET START 

22 000100 HC .CEVe MC .MPK oHC .PSZ sCOMMAND ENVELOPE START 

23 000104 HC .CPK= HC .CEVoHC .ESZ sCOMMAND PACKET START 

24 000164 HC .BF Le HC. CPK eMC .PSZ FIRST BUFFER 

2 000430 HC .6F 2° HC .OF1-HC .6SZ +SECOND BUFFER 

a 000674 HC .SIZ* HC .BF2cHC .BSZ sTOTAL SIZE OF HOST COMM AREA 

23 sVIRTUAL CIRCUIT IDENTIFIERS 

31 000000 MSCP = 0) sMSCP CIRCUIT 

32 000001 LOG: 1 sLO0G CIRCUIT 
33 177777 OIAMG- -1 sOIAGNOSTIC CIRCUIT 

x 001000 OuP > 1000 sOTAGNOSTIC AND UTILITIES PROTOCOL 
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O
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VN
 
a
u
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Ge
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Or
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OF
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Se
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ee
 

Se
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oo
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RK
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OA 
AS
 

INT 

MSG 
MCT 

OF i 

BF 2 

C4 
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© 
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© 
s
e
t
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6 

4& BYTES 

4 BYTES 

4 BYTES 

S2 BYTES 

S2 BYTES 

82 BYTES 

82 BYTES 

SEQ 0041 
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GLOBAL EQUATES SECTION 

O
D
 
W
A
U
 

& 
U
t
 

000001 
000020 
000010 
000021 
000040 
000022 
000023 
000002 
000003 
000011 
000041 

000042 
0000350 
000031 
000200 
000007 
000100 
000101 
000102 
000103 

000001 
000001 
000002 
000003 
000004 
000005 

SEQ 0042 

i1COMMAND PACKET OPCODES 

OP.ABO- 1 sABORT COMMAND 
OP .aACC= 20 sACCESS COMMAND 
OP.AVL= 10 sAVAILABLE COMMAND 
oP.cCO= 21 sCOMPARE CONTROLLER DATA COMMAND 
OP.CMP= 40 sCOMPARE MOST DATA COMMAND 
OP.ERS= 22 sERASE COMMAND 
OP .FLU= 23 sFLUSH COMMAND 
OP.GCS* 2 sGET COMMAND STATUS COPMMAND 
OP.GUS= 3 sGET UNIT STATUS COMPO 
OP.OM.= 11 sONLINE COPA 
OP.RO-= 41 sREAD COMMAND 
OP.RPL= 24 sREPLACE COMPO 
op.scC= 4 sSET CONTROLLER CHARACTERISTICS COMMAND 
OP.SUC= 12 sSET UNIT CHARACTERISTICS COMMAND 
OP.WR= 42 sWRITE COMPIAND 
OP.MRD- 30 sMAINTENANCE READ COMMAND 
OP .MUR= 31 sMAINTENANCE WRITE COPPA 
OP .END= 200 sEND PACKET FLAG 
OP.SEX= 7 sSERIOUS EXCEPTION END PACKET 
OP .AVAe 100 sAVAILABLE ATTENTION MESSAGE 
OP .OUP= 101 sOUPLICATE UKIT NUMBER ATTENTION MESSAGE 
OP .sHCe 102 sSHADOW COPY COMPLETE ATTENION MESSAGE 
OP.ALCe 103 sRESET COMMAND LIMIT ATTENTION MESSAGE 

OP.GDS= 1 s0UP GET DUST STATUS 
OP .GSS= s0UP GET OUST STATUS 
OP. s0UP EXECUTE SUPPLIED PROGRAM 
oP s0UP EXECUTE LOCAL PROGRAM 

s0UP SEND STUD DATA 
sOUP RECEIVE STUD DATA 

sNOTE: END PACKET OPCODES (ALSO CALLED ENDCODES) ARE FORMED BY ADDING THE END 

sPACKET FLAG TO THE COMMAND UPCODE. FOE EXAMPLE, A READ COMMAND’S END PACKET 

sCONTAINS THE VALUE OP.RO-OP.END IN ITS OPCODE FIELO. THE INVALID COMMAND END 

sPACKET CONTAINS JUST THE END PACKET FLAG (I1.E., OP.END) IN ITS OPCODE FIELD. 

sTME SERIOUS EXCEPTION END PACKET CONTAINS THE SUM OF THE END PACKET FLAG 

sPLUS THE SEROUS EXCEPTION OPCODE SHOWN ABOVE (I.E., OP.SEX+OP.END) IN ITS 

sOPCODE . 

s COPRIAD mw oso BITS 3 THROUGH 5 INDICATE THE COMMAND CLASS, WHICH IS ENCODED 

8 g 
s 000 IMMEDIATE COMMANDS 

001 SEQUENTIAL COMMANDS 
010 WNON-SEQUENTIAL COMMANDS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR 

100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR 

88
! ae
% 

V
U
a
u
n
r
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GLOBAL EQUATES SECTION 

W
O
G
I
Y
R
A
U
V
A
a
 
W
P
 

10 

sCOMMAND MODIFIERS 

MD .CWB= 000010 
MD .PRI= 000001 

sEND PACKET FLAGS 

EF .BBR= 000200 
EF .6BU= 000100 
EF .LOG= 000040 
EF .SEx= 000020 

sCONTROLLER FLAGS 

CF .ATN= 000200 
CF.MSC* 000100 
CF .OTH= 000040 
Cf ..THS= 000020 
CF .SHD= 000002 
CF .576* 000001 

E4 
SEQ 0043 

CLEAR SERTOUS EXCEPTION 
3s COMPARE 
sEXPRESS REQUEST 
sFORCE ERROR 
sSUPPRESS CACHING (HIGH SPEED) 
SUPPRESS CACHING (LOW SPEED) 
SUPPRESS ERROR CORRECTION 
sSUPPRESS ERROR RECOVERY 
+SUPPRESS SHADOWING 
sWRITE-BACK (NON-VOLATILE) 
sWRITE BACK (VOLATILE) 
sWRITE SHADOW SET ONE UNIT AT A TIME 
+ SPIN-DOWUN 
sFLUSH ENTIRE UNIT 
sVOLATILE ONLY 
3NEXT UNIT 
sALLOW SELF DESTRUCTION 
1: IGNORE MEDIA FORMAT ERROR 
3SET WRITE PROTECT 
sCLEAR WRITE-BACK DATA LOST 
:PRIMARY REPLACEMENT BLOCK 

sB8AD BLOCK REPORTED 
sBAD BLOCK UNREPORTED 
sERROR LOG GENERATED 
sSERIOUS EXCEPTION 

;ENABLE ATTENTION MESSAGES 
sENABLE MISCELLANEOUS ERROR LOG MESSAGES 
ENABLE OTHER HOST'S ERROR LOG MESSAGES 

s;ENABLE THIS HOST'S ERROR LOG MESSAGES 
3 SHADOWING 
3576 BYTE SECTORS 
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GLOBAL EQUATES SECTION 

1 sUNIT FLAGS 
2 
3 000001 UF .CMR= 000001 sCOMPARE READS 

a 000002 UF .Citd= 000002 sCOMPARE WRITES 

5 100000 UF .RPL* 100000 sHOST INITIATED BAD BLOCK REFLACEMEN” 

6 040000 UF .INA= 040000 INACTIVE SHACOW SET UNIT 

7 004000 UF .SCH= 004000 s SUPPRESS CACHING (HIGH SPEED) 

8 002000 UF .SCi = 002000 sSUPPRESS CACHING (LOW SPEED) 

9 000100 UF .WBN= 000100 sWRITE-BACK (NON-VOLATILE ) 

10 020000 UF .WPH= 020000 sWRITE PROTECT (HARDWARE ) 

il 001000 L€ .WPS= 001000 sWRITE PROTECT (SOFTWARE OR VOLUME ) 

1g 000004 UF .576= 000004 1576 BYTE SECTORS 

1 
14 COMMAND PACKET OFFSETS 
15 
16 3 GENERIC COMMAND PACKET OFFSETS: 
17 000000 P.CRF= 860. sCOMMAND REFERENCE NUMBER 

18 00u004 P.UNIT= 4, sUNIT NUMBER 

19 000010 P.OPCO= 8. sOPCODE 
20 000012 P.MOD= 10. sMODIF TIERS 

el 000014 P.BCNT= 12. sBYTE COUNT 

22 000020 P.BUFFe 16. sBUFFER DESCRIPTOR 

23 000020 P.UADR= 16. sUNIBUS ADORESS OF BUFFER DESCRIPTOR 

3s 000034 P.LBN> 26. sLOGICAL BLOCK NUMBER 

26 3 ABORT AND GET COMMAND STATUS COMMAND PACKET OFFSETS: 

a 000014 P.OTRF= 12. sOUTSTANDING REFERENCE NUMBER 

29 5 ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS: 

30 000016 P.UNFL= 14 sUNIT FLAGS 
31 000020 P.HSTI= 16. sHOST IDENTIFIER / RESERVED 

32 000034 P.ELGFe 26. sERROR LOG FLAGS 

33 000040 P.SHUN> 32. sSHADOW UNIT 

34 000042 P.CPSP= 34 sCOPY SPEED 
35 3 REPLACE COMMAND PACKET OFFSETS: 

38 000014 P.RON* 12 sREPLACEMENT BLOCK NUMBER 

38 $ SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSET:: 

39 000014 P.VRSN= 12. sMSCP_ VERSION 
40 000016 P.CNTF= 14. sCONTROLLER FLAGS 
41 000020 P.HTMO= 16. sMOST TIMEOUT 
42 000022 P.USEF* 18. 3USE FRACTION 

43 000024 P.TIME= 20. sQUAD-WORD TIME AND DATE 

ob) $ MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS: 

46 000034 P.RGIO= 28. sREGION ID 

‘a 000040 P.RGOF= 32. sREGION OFFSET 

a9 $ EXECUTE SUPPLIED PROGRAM COMMANO PACKET OFFSETS: 

50 000024 P.OMDT= 20. sO0MDT TERMINAL ADDRESS (MAINT WRITE ONLY) 

Si 000034 P.OVRL= 28. 1BUFFER DESCRIPTOR FOR OPERLAYS 
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GLOBAL EQUATES SECTION 

O
R
D
 
W
R
U
A
a
 
W
r
 

sEND PACKET OFFSETS 

’ GENERIC END PACKET OFFSETS: 
QO, 1COMMAND REFERENCE NUMBER 

P.UNIT= 4. sUNIT NUMBER 
8. sOPCODE (ALSO CALLED ENDCODE ) 

P.FLGS* 9. sEND PACKET FLAGS 
P.STS= 10. sSTATUS 
P.BCNT= le. s1BYTE COUNT 
P.FBBK= 28. sFIRST BAD BLOCK 

3 GET COMMAND STATUS END PACKET OFFSETS: 
P.OTRF= le. sOUTSTANDING REFERENCE NUMBER 
P.CMST= 16. sCOMMAND STATUS 

$ GET UNIT STATUS END PACKET OFFSETS: 
P.MLUM® 12. sMULTI-UNIT CODE 
P.UNFL= 14, sUNIT FLAGS 
P.HSTI= 16. sHOST IDENTIFIER 
P.UNTI= 20. sUNIT IDENTIFIER 
P.MEDI= 28. sMEDIA TYPE IDENTIFIER 
P.SHUN® 32. sSHADOW UNIT 
P.SHST= 34. sSHADOW STATUS 
P.TRCK= 36. s TRACK SIZE 
P.GRP= 36. sGROUP_ SIZE 
P.CYL= 40. sCYLINDER SIZE 
P.ACTS= 44, sRCT TABLE SIZE 
P.RONS= 46. sRONS / TRACK 
P.RCTC= 47. sRCT COPIES 

H ONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE 

H ATTENTION MESSAGE OFFSETS: 
P.MLUN® 12. sMULTI-UNIT CODE 
P.UNFL* 14, sUNIT FLAGS 
P.HSTI= 16. sHOST IDENTIFIER 
P.UNTI= 20. UNIT IDENTIFIER 
P.MEDI= 28. MEDIA TYPE IDENTIFIER 
P.SHUN® 32. 1SHADOW UNIT 
P.SHST= 34. sSHADOW STATUS 
P.UNCL® 36. sUNIT COMMAND LIMIT 
P.UNSZ= 40. sUNIT SIZE 
P.VSER= 44, sVOLUME SERIAL NUMBER 

H SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS: 
P.VRSN= 12 s@SCP VERSION 
P.CNTF= 14 sCONTROLLER FLAGS 
P.CTMO- 16. :;CONTROLLER TIMEOUT 
P.CNCL= 18. sCONTROLLER COMMAND LIMIT 
P.CNTI= 20. sCONTROLLER ID 

i GET DUST STATUS END PACKET OFFSETS: 
P.DEXT= 12 sOUST PROGRAM EXTENSION 
P.OFLG= 15. sSTATUS FLAGS 
P.OPI= 16. sPROGRESS INOICATOR 
P.0TO= 20 s TIMEOUT VALUE 

SEQ 0045 
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O
B
~
A
A
W
D
U
 

& 
U
D
 

000037 
000040 
000000 
000001 
000002 
000003 
000004 
000005 
000006 
000007 
000010 
000011 

001000 

H4 

sSTATUS AND EVENT CODE DEFINITIONS 

ST.MSK= 37 
ST.SUB= 40 
ST.SuC= 0 
ST.CMD= 1 
ST.ABO= 2 
ST.OFL= 3 
ST.AVL= 4 
ST.MFE= 5 
ST.WPR= 6 
ST.CPe 7 
ST.OAT= 10 
ST.HST= 11 
ST.CNT@ 12 
ST.ORV= 13 
ST.OIA= 37 

3GET DUST STATUS FLAGS 

OF .ACT= 010 
OF .NES= 004 

OF .LCL= 002 

OF .SA= 001 

s0UP MESSAGE TYPES 

OU.INF = 30000 
OU.TER = 40000 
OU.FTL = 50000 
OU.SPC = 60000 

OU.TYP= 170000 

30M PROGRAM HEADER DEFINITIONS 

DMTRLN= 0 
DHOVRL= 4 
OMTMO> 21 
DHMAIN= 40 
DMFRST= 1000 

SEQ 0046 

STATUS / EVENT CODE MASK 
sSUB-CODE MULTIPLIER 
s SUCCESS 
sINVALIO COMMAND 
sCOMMAND ABORTED 
s UNIT -OF FLINE 
sUNIT - AVAILABLE 
sMEDIA FORMAT ERROR 
sWRITE PROTECTED 
sCOMPARE ERROR 
sDATA ERROR 
sHOST BUFFER ACCESS ERROR 
sCONTROLLER ERROR 
sORIVE ERROR 
sMESSAGE FROM AN INTERNAL DIAGNOSTIC 

sSET IF THIS OUST CURRENTLY ACTIVE 
sSET IF THIS DUST WILL NOT ACCEPT THE EXECUTE 
sSUPPLIED PROGRAM COMMAND 
sSET IF THIS DUST HAS A LOCAL LOAD MEDIA FOR LOADING 
sDIAGNOSTICS AND OTHER UTILITIES 
sSET IF ANY PROGRAM EXECUTION UNDER THIS DUST 
sOISABLES THE OPERATION OF ALL OTHER SERVERS IN THE 

sSAME SYSTEM AS THE DUST 

: QUESTION 
sDEFAULT QUESTION 
3 INFORMATION 
3 TERMINATOR 
iFATAL ERROR 
SPECIAL 

sMESSAGE TYPE FIELD 

sOFFSET TO SIZE OF PROGRAM NEEDING DOWNLINE LOAD 

sOFFSET TO SIZE OF OVERLAY 
s TIMEOUT VALUE IN SECONOS (ONE BYTE) 
sOFFSET TO FIRST WORD OF MAIN PROGRAM 
sADORESS IN DM FILE CONTAINING FIRST BYTE OF HeADER 



14 
SEQ 0047 
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GLOBAL EQUATES SECTION 

O
I
A
 

& 
UI

A)
 

002140 

002140 
002140 

002140 

002140 
002140 
002140 

002140 
002140 
002140 
002140 
002140 
002140 
002140 
002140 
002140 
002140 
002140 
002140 
002140 
002140 

002140 

sCONTROLLER TABLE DEFINITIONS 
’ 
1ONE TABLE WILL BE SET UP BY INITIALIZE SECTION FOR EACH UDA SELECTED 
:FOR TESTING. TABLES ARE CONTIGUOUS. THE END OF THE TABLES IS 
sMARKED BY A WORD OF ZEROS. 

V THE FIRST TABLE IS POINTED TO BY THE CONTENTS OF CTABS. 
:THE NUMBER OF TABLES IS CONTAINED IN CTRLRS. 

TABLE sSTART A TABLE DEFINITION 

ITEM C.UAOR 2 sUNIBUS ADORESS OF UDAIP REGISTER 
ITEM C.UNIT 2 

CT.UNT® 000077 1 LOGICAL UNIT NUMBER (FIRST) 
CT.AVL= BIT15 3 SET WHEN NOT AVAILABLE FOR TESTING 

ITEM C.VEC 2 
CT.VEC= 000777 s VECTOR ADORESS 
CT.BRL= 007000 + BR LEVEL 

ITEM C.JSR 2 sINTERRUPT SERVICE ROUTINE FOR CONTROLLER 
ITEM C. JAD 2 3 THESE TWO WORDS LOADED WITH [JSR RO,WWASRV) 
ITEM C.FLG 2 sFLAGS 

CT.RN= 8IT1 30M PROGRAM RUNNING 
CT.CM- BIT2 sCOMMAND ISSUED, WAITING FOR RESPONSE 
CT.MSG= BITS sMESSAGE RESPONSE RECEIVED 

sWHENEVER THIS BIT IS SET. CT.CAD IS CLEARED 
CT.REQ=e BIT4 sOUFFER HAS BEEN GIVEN TO UDA FOR REQUEST 

3SET WHENEVER READ STUD DATA COMMAND 
sGIVEN TO UDA 

CT.STA* BITS sGET DUST STATUS COMMAND HAS BEEN SENT 
CT.TMi2 BIT6 sONE TIMEOUT PERIOD HAS EXPIRED BETWEEN SEND OR 

sRECEIVE DATA RESPONSE 
CT.TM2= BIT7 sSECOND TIMEOUT HAS EXPIRED 

ITEM C.RING 2 sRING BUFFER ADDRESS 
ITEM C.ORO 2 sPOINTER TO ORIVE TABLES 
ITEM C.OR1 2 ; IF ZERO, NO ORI 'E TABLE EXISTS 
ITEM C.OR2 2 
ITEM C.OR3 2 
ITEM C.OR4 2 
ITEM C.ORS 2 
ITEM C.ORS 2 
ITEM C.OR7 2 
ITEM C.10 2 s TIMEOUT COUNTER 
ITEM C.TOH 2 3 CTWO WORDS) 
ITEM C.TOT 2 sDUP PROGRAM TIMEOUT VALUE IN SECONDS 

ITEM C.PRI 4 sDUP PROGRAM PROGRESS INDICATOR 
ITEM C.REF 2 sCOMMAND REFERENCE NUMBER 

ENO C.SIZE sSIZE OF CONTROLLER TABLE IN BYTES 
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GLOBAL EQUATES SECTION 

002140 

002140 
002140 

002140 

002140 

000077 
100000 

sORIVE TABLE DEFINITIONS 
; 
3;ONE ORIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH 
sORIVE SELECTED FOR TESTING. EACH TABLE IS POINTED Tu By A 
sWORD IN THE CONTROLLER TABLE ON WHICH THE ORIVE EXISTS. 

TABLE sSTART A TABLE DEFINITION 

ITEM 0.ORV 4 sORIVE NUMBER 
ITEM O.UNIT rs 

OT.UNT= 000077 t LOGICAL UNIT NUMBER OF DRIVE 
OT.AvVL= BIT15 3 SET WHEN NOT AVAILABLE FOR TESTING 

ITEM 0.SERN ee. sOISK SERIAL NUMBER 

END 0.SIZE sSIZE OF ORIVE TABLE IN BYTES 

SEQ 0046 
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GLOBAL ZQUATES SECTION 

SEQ 0049 

sUSEFUL INSTRUCTION DEFINITIONS 1 
2 
3 . MACRO AND _ARG . ADR sLOGICAL ANDO INSTRUCTIO 

S BIC #@tC<ARG>,ADR 

6 -NLIST 

7 .ENOM 

8 
9 .MACRO OR ARG,ADR sLOGICAL OR INSTRUCTION 

10 LIST 

11 
BIS @ARG,AIR 

12 »NLIST 

13 .ENDM 
14 
15 .MACRO PUSH ARG ;PUSH INSTRUCTION 

16 .IRP X,<ARG> 
17 LIST 

18 
MOV X,-(SP) 

19 .NLIST 

20 .ENDM 

23 .MACRO POP ARG ;POP INSTRUCTION 

24 .IRP X,<ARG> 

25 LIST 
26 

MOV (SP)+.x 

27 «MLIST 
28 .ENDM 
23 . ENDM 

31 -MACRO .BR ADR 3A BRANCH TO THE NEXT LOCATION 

32 .IF P2 
33 IF NE .-AOR 
o «ERROR ; ILLEGAL .BR TO ADR 

35 - ENDC 
36 -ENDC 
37 -ENDM 

39 MACRO ASSUME FIRST CONDITION SECOND 

4° 1 CONDITION <FIRST > -<SECOND> 

42 ERROR ;BAD ASSUME OF <FIRST> CONDITION <SECOND> 

43 -ENDC 
44 .ENDM 
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GLOBAL EQUATES SECTION 

Y
e
e
 
Be
k 

er
e 

ee
 
L
e
t
 sPRINT CHARACTER 

3; ARGUMENT MUST BE SOURCE STATEMENT TO MOVE CHARACTER TO PRINT (MOV ARG,RO) 

or
 

or
 

ae
 

oF
 

. ENDM 

sPROCESSING MACRO FOR NEXT SET OF FORMATTED MESSAGE MACROS 

.MACRO PNT... RTN, ADR, ARG, ARG2, ARGS , ARG4, ARGS , ARG6 , ARG7 , ARGS 

. ENON 

EX: “PRINT R1" WILL PRINT THE CHARACTER IN R1 
SPECIAL CASE: “PRINT @CR” WILL PRINT END OF LINE SEQUENCE 
THE PRINTING IS DONE AT THE MODE OF THE LAST PRINT LINE CALL 

IE., PNTX, PNTB, PNTX, PNTS 

.MACRO PRINT ARG) 
.IF OIF <ARG1-,RO 

.ENOC 
LIST 

-NLIST 

PNT .CT=0 
.IRP AA, <ARGS, ARG7 , ARGG , ARGS , ARGS , ARG3 , ARG2 , ARG1> 

-ENDM 
-LIST 

-NLIST 

-LIST 

-NLIST 

.IF NB, <AA> 

. ENOC 

-LIST 

-NLIST 
PNT .CT=PNT .CT+2 

MOVB AKG1 RO 

CALL CPNT 

MOV AA, -(SP) 

JSR R1L,RIN 
.WORD AOR 
-WORD PNI.CT 

SEQ 0050 
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O
a
 
N
O
A
U
 

& 
U
I
 

De
 

3 PRIN’ FORMATTED MESSAGE MACROS 
USE THESE MACROS TO PRINT A FORMATTED MESSAGE 
FIRST ARGUMENT MUST BE ADORESS OF FIRST CHARACTER OF MESSAGE STRING 

TO BE PUT INTO WORD (.WORD ARG) 
UP TO 8 SOURCE STATEMENTS MAY FOLLOW TO SPECIFY PARAMETERS TO BE 
USED SY THE FORMAT 

.MACRO PNTF ADR ARG1,ARG2, ARGS, ARG4, ARGS, ARG6 , ARG7, ARGS 
PNT... LPNTF ADR ARG1,ARG2, ARGS, ARG4 , ARGS , ARG6 , ARG7 , ARGS 

_ENDM 
"MACRO PNTB ADR ARG1,ARG2,ARG3, ARGS, ANGS, ARGS. ARG7, ARGS 
chon PNT... LPNTB ADR ARG1,ARG2, ARGS, ARG4, ARGS, ARG6 , ARG7, ARGS 

"MACRO PNTX ADR ARG1, ARG2,ARG3, ARGS, ARGS ,ARG6 ARG? . ARGS 
chon PNT... LPNTX ADR ARGL.ARG2.ARG3,ARG4, ARGS ,ARG6 ARG]. ARGS 

"MACRO PNTS ADR ARG, ARG2,ARG3,ARG4. ARGS, ARG6. ARG7 , ARGS 
ss PNT... LPNTS ADR ARG1, ARG2,ARG3,ARG4, ARGS , ARG6, ARG7. ARGS 

"MACRO PNT ADR ARG1, ARG2.ARG3, ARGS, ARGS, ARG6 , ARG7, ARGS 
chon PNT... LPNT ADR ARG1.ARG2,ARG3, ARG4, ARGS , ARG6, ARG? ARGS 

SEQ 0051 
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O
B
I
N
A
H
U
N
S
 

U
D
 

002140 
002142 
002144 
002144 
002150 
002152 
002154 

002156 
002160 
002162 
002164 
002166 
002170 
OC2172 
002174 
002176 
003176 
003200 

003202 
003204 

003206 
003210 
003212 
003214 
003216 

003222 
003224 
003226 
003230 

016270 
000 

000000 

.SBTTL GLOBAL DATA SECTION 

; THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED 
; IN MORE THAN ONE TEST. 

FFREE:: .OLKW 1 3FIRST FREE WORD IN MEMORY 
FSIZE:: .BLKW 1 sSIZE OF FREE MEMORY IN WORDS 
FMEM: -BLKW 1 :COPY OF FFREE AT END OF INIT SECTION 
FMEMS: .BLKW 1 :COPY OF FSIZE AT END OF INIT SECTION 
CTABS:: .OLKW 1 sSTART OF CONTROLLER TABLE STORAGE 
CTALAS: .BLKW 1 sCOUNT OF UDA CONTROLLERS IN PYABLES 
TSTTAB: .BLKW 1 sPOINTER TO FIRST CONTROLLER TABLE UNDER TEST 

.GLOBL RAFMT 
OMPROG: .WORD RAFMT sSTART ADORESS OF DM PROGRAM 

URUN: .OLKW 1 s;NUMBER OF UNITS TO RUN AT ONE TIME 

URNING: .BLKW 1 ;NUMBER OF UNITS STILL RUNNING 

UCNT : -BLKW 1 sCOUNTER OF UNITS UNDER TEST 

FILOPN: .WORD O ; FILE OPEN 
UFREEZ: .BLKW 1 3;FREEZE ON UNIT WHEN NOT ZERO 
NXMAD: .BLKW 1 :SET TO Att ONES &Y NON-EXISTANT ADORESS 
FOATA: .WORD O 
FCTBUF: .BLKB 512. ;STORAGE FOR FCT BLOCK 
FCTNUM: .BLKW 1 3FCT BLOCK NUMBER 
MODE : .BLKW 1 ;MODE WORD, SAME BIT DEFS AS SO.BIT 

;INIT ROUTINE DATA 

OTABS:: .BLKW 1 ;START OF DRIVE TABLE STORAGE 

IFLAGS:: .8LKW 1 3sFLAGS FROM INIT CODE 

;CLOCK CONTROL 

KW.CSR: .WORD 0 ;CSR OF CLOCK 
KW.GRL: .BLKW 1 38R LEVEL 
KW.VEC: .BLKW 1 ; VECTOR 
KW.HZ: .BLKW 1 sHERTZ (50. OR 60.) 
KW.EL: .BLKW 2 zELAPSED TIME 

PTYPE: .WOROD PF sPRINT TYPE 

ERRCHR: .BYTE 0,0 FIRST BYTE LOADED WITH OUTPUT CHARACTER 

NULL: .WORD 0 ;USED TO PRINT A NULL CHARACTER 

FNAME: .BLKB 10. 
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GLOBAL DATA SECTION 

SEQ 0055 

t 003242 TEMP:  .BLKB 22. 1USED TO GET ANSWER FROM GMANIO CALL 
2 003270 061 055 112 DATEI: .ASCIZ\1-JAN-70\ 1DEFAULT DATE 
3 003301 OLKB 3 
& 003304 000000 DATEO: WORD 0 ,OATE STRING IN FORMATTER FORMAT 
5 003306 OLKB 10. sCFIRST WORD ZERO SAYS NO DATE HERE YET) 
6 003320 061 070 064 HIGHEST: ASCIZ\16446744073709551615\  ;HIGHEST DISK SERIAL NUMBER 
7 303345 104 105 103 MONTHS: .ASCII\DEC\ NAME OF MONTHS 
8 003350 116 117 126 ASCIT\NOV\ 
9 003353 117 103 124 -ASCIINOCT\ 

10 003356 123 105 120  ASCIT\SEP\ 
11 003361 101 125 10? J ASCIT\AUG\ 
12 003364 112 125 114 ASCIINJUL\ 
15 003367 112 125 116 »ASCIIN JUN 
14 003372 115 101 131 ASCIINMAY\ 
15 003375 101 120 122 ASCITNAPRS 
16 003400 115 101 122 ASCII\MAR\ 
17 003403 106 105 102 -ASCII\FEB\ 
18 003406 112 101 116 ASCII \JANS 
19 003411 037 DAYS: .BYTE 31. 1NUMBER OF DAYS IN EACH MONTH 
20 003412 035 BYTE 29. 
21 003413 037 BYTE 31. 
22 003414 036 BYTE 30. 
23 003415 037 BYTE 31. 

003416 036 “BYTE 30. 
003417 037 BYTE 31. 
003420 037 BYTE 31. 
003421 036 BYTE 30. 
003422 037 BYTE 31. 
003423 036 BYTE 30. 
003424 037 BYTE 31. 
003425 061 071 000 YEARI9: .ASCIZ\19\ 
003430 062 060 000 YEAR2O: .ASCIZ\20\ 

003434 000000 TPAORS 
003436 000000 
003440 000000 
003442 000000 
003444 000000 
003446 000000 
003450 000000 
003452 000000 Z

S
S
S
S
S
E
L
A
K
A
S
I
S
V
A
R
E
 

e
o
o
o
o
o
s
c
e
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GOBA TEXT SECTION 

O
D
 

W
D
 

V 
a 
U
P
 

10 

€/ 

A Q FORMATTER, 

122 

103 

101 

132 

.SBTTL GLOBA TEXT SECTION 

| THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS, 
' MESSAGES. AND ASCII INFORMATION THAT ARE USED IN 
' MORE THAN ONE TEST. 
3 

NAMES OF DEVICES SUPPORTED BY PROGRAM 

DEVTYP <RA SERIES DISK ORIVE> 

040 

TEST DESCRIPTION 

DESCRIPT <CZUOKO UDASOA,KDASOA-Q FORMATTER> 

125 

LSOvTvP:: 
-ASCIZ 

-EVEN 

LSOESC:: 
-ASCIZ 

-EVEN 

SEQ 0054 

JRA SERIES OTS ORIV 

/CZUOKO UDASOA .KDASO 
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G. OBAL TEXT SECTION 

1 
rd 
3 003544 
4 003574 
5 003626 
6 003630 

105 
040 
040 
101 

sUNFORMATTED MESSAGES 

DATEQ: .ASCIZ\ENTER DATE AS OD-MMM-YY\ 
FILNAG: .ASCIZ\ FOR DISK TO BE FORMATTED. 

SERNQ: .ASCIZ\ \ 
WNQUES: ASCIZ\ARE YOU SURE YOU WAN’ TO RUN THIS FORMATTER. 

SEQ 0055 
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SEQ 0056 
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GLOBAL TEXT SECTION 

O
W
A
 

U
D
 

003704 
003707 
003712 
003735 
003743 
003746 
004035 
004110 
004165 
004204 
004232 
004247 

004250 
004261 
004355 
004450 
AXS1 

004565 
004601 
004703 
905002 

1 FORMAT STATEMENTS USED IN PRINT CALLS 

ERRONE : 
ERRNL : 
RNTIM: 
RNTIM1: 
RNTIMe: 
ERRMEL: 
MESSG: 
NOCLOCK : 
BASNO: 
BASL2: 
BASL3: 
BAS: 

BASLN: 
SERNUM; 
WNSTOP ; 

UNSTRT: 

-ASCIZ\ST\ 
ASCIZ\SN\ 
-ASCIZ\" RUNTIME “D16":"\ 
.ASCIZ\09": “\ 
.ASCIZ\09N 
.ASCIZ\" © @ © ERROR PROCESSING MESSAGE STRING © © ¢”N\ 

.ASCIZ\N"UNIT “D6” CONTROLLER AT "016" ORIVE “O09S\ 

.ASCIZ\"NO LINE CLOCK AVAILABLE FOR TIMING EVENTS “N\ 

.ASCIZ\ "HOST PROGRAM“\ 

.ASCIZ\" CONTROLLER AT “016\ 

.ASCIZ\" ORIVE “D9\ 

.BYTE 0 sNULL TO PRINT NOTHING 

. ASCIZ\RERGRERE \ sUSED TO PRINT BASIC LINE OF ERROR MESSAGE 

.ASCIZ\N"SERIAL NUMBER FOR UNIT “06% CONTROLLER AT “016 ORIVE “D9\ 
ASCIIN"STOPPING THIS FORMAT AFTER THIS POINT WILL MAKE THE DISK ”N\ 
.ASCII\ “UNUSABLE, AND WILL CAUSE THE DISK TO BE SPUN DOWN WHEN“N\ 
.ASCIZ\ “BROUGHT ONLINE. “NNN 
- ASCIINN “WARMING: “NN 
- ASCIIN” THIS FORMATTER PROGRAM SHOULD NOT 6E USED AS A DIAGNOSTIC”N\ 
-ASCIIN” TOOL. RUN THIS PROGRAM ONLY AS INSTRUCTED IN THE DISK*N\ 
-ASCIZ\" DRIVE'S SERVICE MANUAL. “N\ 
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ON" 

RIN 

W
O
S
s
W
R
U
N
S
 
U
O
 

010661 
010742 

X1A: 
X2A: 
X3A; 
X6A; 
XL: 
X2: 
x3: 
x4; 

x8: 
x9; 

-ASCIZ\"INVALIO ANSWERS GIVEN TO HAROWARE QUESTIONS "N\ 
.ASCIZ\RSR6 “CONTROLLER HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE“N\ 
.ASCIZ\RSRE "MULTIPLE UNITS SELECT THE SAME ORIVE“N\ 
.ASCIZ\RSR6“MORE THAN EIGHT ORIVES SELECTED ON THIS CONTROLLER “N\ 
.ASCII\NR4G "NOT ENOUGH ROOM IN MEMORY TO FORMAT THE UNITS SELECTED’N\ 
.ASCIZ\ "PLEASE START PROGRAM OVER AND FORMAT FEWER UNITS AT A TIME “N\ 
-ASCIZ\RSR6“TWO CONTROLLERS USE THE SAME VECTOR“N\ 
.ASCII\R4 "ONLY ONE OISK CAN BE SELECTED IN Hii QUESTIONS IN RESTORE MODE. “N\ 
-ASCIZ\ "PLEASE START PROGRAM OVER AND SELECT ONLY ONE DISK. “N\ 
.ASCIZ\R4"THIS PROGRAM CAN ONLY REFORMAT A DISK IN UNATTENDED MODE. “N\ 
.ASCIINRS “CONTROLLER IS NOT SUPPORTED BY THIS FORMATTER PROGRAM. THIS “N\ 
.ASCII\ "PROGRAM REQUIRES A UDASO-A (MODEL 6) OR A KDASO-@ (MODEL 15)”N\ 
-ASCIZ\ "CONTROLLER. CONTROLLER 
.ASCIINRS "MEMORY ERROR TRYING TO READ CONTROLLER REGISTERS “N\ 
.ASCIIN“CHECK CSR SELECTION SWITCHES ON CONTROLLER PROCESSOR MODULE OR BUS “N\ 
.ASCIZ\"OR REPLACE CONTROLLER PROCESSOR MODULE “N\ 
.ASCII\RS “CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE "NRE\ 
-ASCIZ\ “REPLACE CONTROLLER SOI MODULE “N\ 
-ASCIZ\RS“CONTROLLER RESIDENT DIAGNOSTICS DETECTED FAILURE “NRER7\ 
-ASCIINRAS “STEP BIT DID NOT SET IN SA REGISTER OURING INITIALIZATION*N’. 
.ASCIZ\"STEP BIT EXPECTED “O16NRER7\ 
LASCIINRS “CONTROLLER DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIAL IZATI 

-ASCIIND9" WORDS WERE TO BE CLEARED STARTING AT ADORESS “016N\ 
-ASCIIN°FIRST SEVERAL WORDS NOT CLEARED (UP TO 6): “NN 
. ASCIZ\S6 “ADDRESS “S4 “CONTENTS “NN 
- ASCIZ\S7016SSO16N\ 
-ASCII\RS “SA REGISTER OID NOT GO TO ZERO AFTER STEP 3 WRITE OF INITIAL IZATION“N\ 

. ASCIZ\ “PURGE/POLE DIAGNOSTICS WERE REQUESTED “NR8&R7\ 

.ASCIINRS°CONTROLLER DID NOT RETURN CORRECT DATA IN SA REGISTER OURING”N* 

-ASCIIN“INITIALIZATIONN\ 
-ASCIZ\" SA EXPECTED “O16NR6R7\ 
“ASCIZ\RS“CONTROLLER REPORTED FATAL ERROR IN SA REGISTER WHILE RUNNING FORMATTER “NRE 

.ASCIZ\RAS “FORMATTER PROGRAM IS HUNG”N\ 
"ASCIZ\RS MESSAGE BUFFER RECEIVED FROM FORMATTER WITH UNKNOWN REQUEST NUMBER “N\ 

.ASCIINRS“NO INTERRUPT RECEIVED FROM CONTROLLER FOR 30 SECONDS “N\ 

-ASCIZ\ "WHILE LOADING FORMATTER”N\ 
"ASCIZ\AS*CONTROLLER REPORTED FATSL ERROR IN Sf REGISTER WHILE LOADING FORMATTER “NRE 

.ASCIZ\RS"FORMATTER ASKED UNEXPECTED QUESTION ("D12" )"N\ 

"ASCIZ\RS "FORMATTER REJECTED ANSWER TO DATE OR SERIAL NUMBER QUESTION”N\ 

REPORTED MODEL CODE “D4”. “N\ 
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O
B
N
A
U
N
E
 
W
R
 011045 

011077 
011144 
011247 
011354 
011370 
011455 
011504 
011532 

011601 
011671 
011710 

042 
123 

115 
063 
065 
105 
103 
063 
066 
040 
122 

101 
111 
116 

105 
117 
042 
111 
117 
042 
117 
040 
105 

111 
116 
101 

-ASCIZ\ “MESSAGE BUFFER CONTAINS: “N\ 
. ASCIZ\S3016S1016S1016S1016$1016S1016S1016N\ 
.ASCIINRS "RESPONSE PACKET FROM CONTROLLER DOES NOT CONTAIN EXPECTED DATA“N\ 
ASCIIN"EITHER CONTROLLER RETURNED ERROR STATUS OR PACKET WAS NOT RECEIVED “NN 
-ASCIIN “CORRECTLY “NN 
.ASCIZ\SS"COMMAND PACKET SENT”S6 "RESPONSE PACKET RECEIVED “N\ 
. ASCIZ\S6016S1016814016S1016N\ 
-ASCIZ\" SA CONTAINS “O16N\ 
.ASCIZ\"REPLACE CONTROLLER PROCESSOR MODULE “N\ 

.ASCIZ\SAINPUT ERROR. ANSWER WITH DECIMAL NUMBER LO- 0 HI* sT\ 
-ASCIZ\“INPUT ERROR. “\ 
.ASCIZ\ "NAME OF FILE CONTAINING BAD SECTOR INFORMATION”\ 
-EVEN 
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O
a
n
u
l
 

@
u
t
y
r
 

011772 
011772 
011772 
011776 
012002 
012004 
012006 

012010 
012010 
012010 
012014 
012020 
012022 
012024 

012026 
012026 
012026 
012032 
012036 
012040 
012042 

26 012044 
012044 
012044 
012050 
012052 
012054 

012056 
012056 
012056 
012062 
012066 
012070 
012072 

012074 
012074 
012074 
012100 
012102 

177777 
177777 
177777 
177777 
177777 

012746 
004137 
005122 
000002 

012746 
004137 

0050435 
016422 

005043 
016422 

005043 
016422 

016422 

005043 
016422 

016422 

.SBTTL GLOBAL ERROR REPORT SECTION 

; THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS 
; USED BY MORE THAN TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PRINTS 
; (BASIC) AND PRINTX (EXTENDED) CALLS ARE 

t Sone 

SVCINS= -1 
SVCTSTe= -1 
SVCSUB= -1 
SVCGBL= -1 
SVCTAG -1 

BGNFSG ERROO] 
PNTB X1,@X1A 

ENDMSG 

BGNMSG ERROO2 
PNTB X2,@X2A 

ENDMSG 

BGNMSG ERROOS 
PNTB X3,@X3A 

ENOMSG 

BGNMSG ERROO4 
PNTB X46 

ENDMSG 

BGNMSG ERROOS 
PNTB X8,@X8A 

ENOMSG 

BGNMSG ERROOS 
PNTB X9 

SEQ 0059 

USED TO CALL PRINT SERVICES. 

LIST INSTRUCTIONS, SHIFTED RIGHT 
LIST TEST TAGS, SHIFTED RIGHT 
LIST SUBTEST TAGS, SHIFTED RIGHT 
LIST GLOBAL TAGS, SHIFTED RIGHT 
LIST OTHER TAGS, SHIFTED RIGHT 

JSR R1,LPNTB 
-WORD X1 
-WORD PNT.CT 

MOV @X2A, -(SP) 
JSR _R1,LPNTB 
-WORD X2 
-WORD PNT .CT 

JSR R1.LPNTB 
-WORD X4 
-WORD PNT.CT 

MOV @X6A, -(SP) 
JSR R1,LPNTB 
.WORD X6 
.WORD PNT.CT 

JSR R1,LPNTB 
.WORD X9 
.WORD PNT .CT 
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3% 
37 
38 
39 

012104 

012106 
012106 
012106 
012112 
012114 
012116 

012120 
012120 
012120 
012122 
012126 
012130 
12132 

Cl2134 
012134 
012134 
012140 
012142 
012144 

012146 
012146 
012150 
012152 
012152 

34 012156 

61 

63 

65 
66 
67 
68 

012160 
012160 
012162 
012166 
012170 
012172 
012174 
012174 
012174 
012176 
012202 
012204 
012206 
012206 

012210 
012219 
012216 
012216 
012220 
012224 
012230 
012232 
012234 

012236 
012236 

016422 

016422 

016422 

177775 

016422 

016422 

100000 

020356 
016422 

020356 

ENOMSG 

BGNMSG ERRO10 
PNTB X10 

ENDMSG 

BGNMSG ERRO14 
PNTB X14,R2 

ENDMSG 

BGNMSG ERRO2O 
PNTB X20 

ENDMSG 

BGNMSG ERRO21 
MOV R2,R1 
SWAB R1 
AND 2.R1 

BEQ ERR2ZIA 
PNTB X21,R2 

BR EOF MSG 

PNTB X21A,R2 
ERR21A: 

EOFMSG: 
ENOMSG 

BGNMSG ERRO22 
BIC #SA.ERR,UDARSD 
PNTB X22,UDARSD,.R2 

ENOMSG 

BGNMSG ERRO2S 
PNTB X23A,R35,R1 

SEQ 0060 

JSR _R1LPNTB 
-WORD X10 
-WORD PNT .CT 

MOV R2,-CSP) 

JSR R1,LPNTB 
-WORD X14 
.WORD PNT .CT 

JSR R1,LPNTB 
-WORD X20 
WORD PNT .CT 

BIC @tC<2>,R1 

MOV Re. -(SP) 
JSR R1,LPNTB 
-WOROD X21 
-WORD PNT.CT 

MOV R2,-CSP) 

JSR R1.LPNTB 
-WORD X21A 
WORD PNT.CT 

MOV R2, -CSP) 
MOV UDARSO, -(SP) 
JSR R1,LPNTB 
.WORD X22 
WORD PNT.CT 
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SI
RS
 

89 
90 
91 
92 

93 
94 
9 
96 

012236 
012240 
012242 
012246 
012250 
012252 
012254 
012256 
012260 
012260 
01226< 
012264 
012270 
012272 
012274 
012276 
012300 
012302 
012302 
012306 
012310 
012312 

012314 
012314 
012314 
012316 
012322 
012324 
012326 

012330 
012330 
012330 
012332 
012334 
012340 
012342 
012344 

012346 
012346 
012346 
012350 
012354 
012356 
012360 

012362 
012362 
012362 
012366 
012370 
012372 

012374 
012374 

010146 
010346 
004137 
007236 
000004 
005742 
005712 
001406 

011246 
010246 
004137 
007553 
000004 
005722 
005303 
001365 

004137 
011532 

016422 

016422 

016422 

016422 

016422 

016422 

016422 

TST -(Re) 
ERR23A: TST (R2) 

BEQ ERR2S8 
PNTB X238,R2,(R2) 

ERR238: TST (R2)>+ 
OEC RS 
BNE ERR2ZA 

ERR23SC: PNTB XFRU 

ENDMSG 

BGNMSG ERRO24 
PNTB X24,R2 

ENDMSG 

BGNMSG ERRO2S 
PNTB X25,R1,R2 

ENOMSG 

BGNMSG ERROSO 
PNTB X30,R1 

ENDMSG 

BGNMSG ERRO31 
PNTB X31 

ENOMSG 

BGNMSG ERROS2 
PNTB X32 

MOV R1,-(SP) 
MOV R3,-(SP) 
JSR A1,LPNTB 
-WORD X23A 
WORD PNT.CT 

MOV (R2),-(SP) 
MOV R2,-(SP) 
JSR _R1,LPNTB 
-WORD X238 
WORD PNT .CT 

JSR_R1,LPNTB 

MOV 1, -(SP) 
JSR R1,LPNTB 
-WCRO X30 
WORD PN7.CT 

JSR_R1.LPNTB 
.WORD X31 
-.WORD PNT .CT 

SEQ 0061 
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012374 004137 016422 
012400 010305 
012402 000000 

97 012404 004737 012574 
986 012410 

100 012412 
101 012412 004737 012502 
102 012416 

104 012420 
105 012420 004737 012502 
106 012424 

108 012426 
109 012426 

012426 004137 016422 
012432 010415 
012434 000000 

110 012436 

112 012440 
113 012440 

012440 010146 
012442 004137 016422 
012446 010541 
012450 000002 

114 012452 

116 012454 
117 012454 

012454 011446 
012456 004137 016422 
012462 010661 
012464 000002 

118 012466 

120 012470 
121 012470 

012470 004137 016422 
012474 010742 
012476 000000 

122 012500 

012502 004137 016422 
012506 011144 
012510 000000 

125 012512 010401 
126 012514 062701 000104 
127 012520 010402 
128 012522 062702 000020 
129 012526 012703 000014 

012532 011246 
012534 016246 000002 
012540 011146 

ENOMSG 

ENDMSG 

ENDMSG 

ENDMSG 

PNTPKT: 

PNTPKL: 

CALL MSGPKT 

ERROSS 
CALL PNTPKT 

ERROS4 
CALL PNTPKT 

ERROS6 
PNTB X36 

ERROS7 
PNTB X37,R1 

ERR100 
PNTB X100,(R4) 

ERR101 
PNTB X101 

PNTB XPKT1 

MOV R4,R1 
ADD oHC .CPK,R1 
MOV R4,R2 
ADD HC .MPK,R2 
MOV #12. .R3 
PNTB XPKT2,2(R1),(R1),2CR2),(R2) 

KS 
SEQ 0062 

JSR _R1,LPNTB 
-WORD x32 
-WORD PNT.CT 

JSR R1,LPNTB 
-WORD X36 
-WORD PNT.CT 

MOV R1,-(SP) 
JSR _R1,LPNTB 
«WORD X37 
.WORD PNT .CT 

MOV (R4), CSP) 
JSR R1,LPNTB 
-WORD X100 
.WORD PNT .CT 

JSR R1.LPNTB 
-WORD X101 
.WORD PNT.CT 

JSR R1,LPNTB 
.WORD XPKT1 
WORD PNT .CT 

MOV (Re), -CSP) 
MOV 2(R2), -(SP) 
mOv (R1), - CSP) 
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012542 016146 000002 MOV 2(R1), -(SP) 

012546 004137 016422 JSR _R1,LPNTB 

012552 011455 «WORD XPKT2 

012554 000010 WORD PNT.CT 

131 012556 062701 000004 AOD #4,R1 
132 012562 062702 000004 ADD 04,R2 

133 012566 00535035 DEC R3 
134 012570 001360 BNE PNTPKL 
135 012572 000207 RETURN 

137 012574 MSGPKT: PNTB XMSG1 
012574 004137 016422 JSR R1.LPNTB 

012600 011043 -WOROD XMSG1 

012602 000000 -WORD PNT.CT 

138 012604 016504 000014 MOV C.RING(CRS),R4 

139 012610 062704 000430 ADO @HC .BF2,R4 

140 012614 012703 000005 Mov #5,R3 
141 012620 MSGPKL: PNTB XMSG2,(R4),2(R4),4(R4),6(R4),6.(R4),10.(R4),12. (RO) 

012620 016446 000014 
012624 016446 000012 
012630 016446 000010 
012634 016446 000006 
012640 016446 000004 
012644 016446 000002 
012650 011446 
012652 004137 016422 
012656 011077 
012660 000016 

142 012662 062704 000016 ADO #14. ,R4 
143 012666 005303 DEC R3 
144 012670 001353 BNE MSGPK.. 
145 012672 000207 RETURN 

SEQ 0063 

ROE
K 
n
r
 

-EE
Ee 

P
E
E
 

EE 
EE
E,
 

5 = B
A
N
 &

 
55 ; 
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Ui
 

& 
u
t
i
l
e
 SVCINS= 

SVCTST= 
SVCSUB+ 
SVCGBL + 
SVCTAG= > 

pe
 

ae
 

pee
 

ee
 

M5 

LIST INSTRUCTIONS, SHIFTED RIGHT 
LIST TEST TAGS, SHIFTED RIGHT 
LIST SUBTEST TAGS, SHIFTED RIGHT 
LIST GLOBAL TAGS. SHIFTED RIGHT 
LIST OTHER TAGS, SHIFTED RIGHT 

SEQ 0064 



NS 
SEQ 0065 
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N
O
N
 

U
M
P
 

012674 
012674 
012676 
012700 
012702 
012704 
012704 

.SBTTL GLOBAL SUBROUTINES SECTION 

sMEMORY ALLOCATION ERROR 

; THIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST 

FMERR: ERRSF 4, ,ERROOS 
TRAP CsERSF 

4 

9 
ERROOS 

TRAP CSOCLN 

558
 

DOCLN s ABORT 
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O
O
Q
i
u
R
V
a
w
u
t
e
H
 

012706 
012706 
012712 
012716 
012720 
012722 
012726 
012726 
012730 

013746 002140 
160137 002142 
002766 
060101 
060137 002140 

012601 
000207 

Bo 

sALOCM 
: 
;ALLOCATE A BLOCK OF FREE MEMORY. REPORT ERROR IF MEMORY EXHAUSTED 
3 
, INPUTS: 
’ Ri - NUMBER OF WORDS TO ALLOCATE 
: FFREE - FIRST FREE WORD IN MEMORY 
; FSIZE - SIZE OF FREE MEMORY AVAILABLE IN WORDS 
sOUTPUTS: 
’ R1 - ADDRESS OF FIRST WORD OF ALLOCATED MEMORY 
; FFREE - NEW FIRST FREE WORD IN MEMORY 

FSIZE - SIZE OF FREE MEMORY LEFT AFTER ALLOCATION 
iSYSTEM FATAL ERROR WILL BE REPORTED IF NOT ENOUGH MEMORY AVAILABLE 
sAND ENTIRE PROGRAM WILL BE STOPPED. 

ALOCH: PUSH FFREE 

SUB R1,FSIZE 
BLT FMERR 
ADO R1,R1 
AOD R1 , FFREE 
POP R1 

RETURN 

sSAVE FFREE AT ENTRY 
MOV FFREE, 

sREOUCE SIZE OF FREE MEMORY 
sREPORT ERROR IF NOT ENOUGH MEMORY 
s CHANGE WOROS TO BYTES 
;CALCULATE NEW START OF FREE MEMORY 
sGET START OF ALLOCATED MEMORY 

MOV (SP)-.RI 

SEQ 0064 

CSP) 
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O
a
O
~
P
V
 
U
E
 

12 
13 012732 
14 012736 
15 012742 
16 
17 012746 

012701 
004737 
010165 

000207 

000336 
012706 
000014 

s4COMM 
H 
sALLOCATES MEMORY FOR HOST COMM AREA AND PACKET BUFFERS WITH ONE 
DESCRIP TOR IN EACH RING. TO BE CALLED WHEN INITIALIZING 
1A CONTROLLER WITH SA.MSG*0 AND SA.CMD=0. 
3 
s INPUTS: 
‘ 
sOUTPUTS 
3 
3 

HCOPM: 

RS - ADORESS OF CONTROLLER TABLE 

CONTROLLER TABLE POINTING TO HOST COMM AREA 
Ra - ADORESS OF HOST COMM AREA 

MOV @HC.SIZ/2,R1 sGET SIZE OF AREA TO ALLOCATE 
CALL _ALOCM sALLOCATE THE MEMORY 
MOV R1,C .RINGC(RS ) sGET ADORESS OF HOST COPP AREA 
RETURN sPLACE IN CONTROLLER TABLE 

SEQ 0067 
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O
O
S
 U
D
 

Pe
 

11 

012750 
012750 
012752 
012754 
012760 
012760 
012764 
012770 
012774 
013000 
013002 
015006 
013006 
013010 
013014 
013020 
013022 
013024 
013026 
013032 
013034 
013036 
013040 
013040 
015044 
013046 
013046 
013050 
013052 

013054 
013056 
013060 
013060 
013062 
013064 
013066 
013070 
013072 
913072 

sRESET 
3 RESET ALL UDA-SOS IN THE CONTROLLER TABLES 

R
o
o
 

1%: 

2s: 

38: 

INPUTS: 

OuTPUTS: 
IPADRS - CONTAINS ALL IP ADDRESSES 

NONE 

PUSH <R3,R4> 

CLR NXMAD 
SETVEC @4, ONXMI, OPRIO7 

TST (R4) 
BEQ es 
CLR OCR4E)- 
TST NXMAD 
BNE 38 
OEC Rs 
BNE 1$ 
CLRVEC o4@ 

POP <R4 ,R3> 

RETURN 

TST -(R4) 
MOV Ra RS 
ERROF 20,,ERRO20 

CLR (R48) 
DOCLN 

ee
 

oF
 

we
 

oF
 

Os
 

oF
 

we
 

Se
 

we
 R3 = COUNTER OF ENTRIES 

R4 -> IP ADDRESS 
IS THERE AN ENTRY? 
IF NOT, OONE 
INIT UDA 
WAS THERE AN ERROR? 
If SO, EXIT 

SEG 9068 

MAKE SURE WE DO NOT EXTEND OVER AREA 

IF NOT DONE, BRANCH 

R4& -> UDAIP THAT FAILED 
SAVE IN RS FOR REPORT 

MOV 04 RO 
TRAP CsCvEC 

MOv (SP)+,R4 
MOV (SP)-,R3 

TRAP CSEROF 
-wORD 20 
.WORDB 0 
WORD  ERROZO 

DESTROY ENTRY SO NOT TO FALL INTO RESET ERROR LOOP 

TRAP CsDCLN 



E6 
SEQ 0069 
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WO
 

OB
 
V
O
 

U1
 

Be
 
U
E
 

be
 

013074 
013100 

013104 
013112 
013116 
013116 
013122 
013130 
013134 
013136 
013136 
013142 
013146 
013150 
013154 
013160 
013164 
013166 
013172 

013200 

013204 

010137 
005037 

013737 
013705 

005065 
116537 
005765 
100407 

004737 
004737 
001402 
005237 
062705 
005337 
001354 
005037 
012737 

005737 

000207 

002164 

002074 

003176 

RUN 

LOAD AND RUN A OM PROGRAM IN THE CONTROLLERS. RETURN WHEN ALL 
OM PROGRAMS HAVE TERMINATED. 

' LINPUTS: : 
TSTTAB - POINTER TO FIRST CONTROLLER TABLE 
Ri - NUMBER OF CONTROLLERS TO TEST 

pIMPLICTI INPUTS: 
DMPROG - POINTER TO START OF OM PROGRAM IN MEMORY 

Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED 
FALL REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED. 

' SOUTPUTS: 

RUNDM: MOV R1,URUN 
CLR URNING 

+SAVE NUMBER OF UNITS TO RUN 
sCLEAR NUMBER OF UNITS RUNNING 

sLOAD OM PROGRAM INTO EACH CONTROLLER 

MOV URUN, UCNT 
MOV TSTTAB.RS 

CLR C.FLGCRS) 
LOOM: 

MOVB C.UNITCRS) 1 $LUN 
TST C.UNITCRS) 
BMI LONEXT 

sSET COUNTER OF UNITS 
sGET FIRST CONTROLLER TABLE 

sCLEAR ALL FLAGS 
sSEE IF UNIT TO BE TESTED 

sIF NOT, DON’T LOAD THIS UNIT 
ASSUME CT.AvL EQ BIT15 

INC 
LONEXT: ADO @C.SIZE.RS 

MOV @-1.FCTNUM 

tALLOCATE SPACE FOR HOST COMM AREA 

3LOAD THE OM PROGRAM 
1IF ERROR, GO TO NEXT CONTROLLER 
sIF NO ERROR, COUNT UNIT RUNNING 
sMOVE TO NEXT CONTROLLER TABLE 
3CHECK IF MORE CONTROLLERS 
3sLQAD NEXT 
:;CLEAR UNIT FREEZE FLAG 

sINVALIDATE FCT BLOCK NUMBER (BLOCK IN MEMORY) 

sCHECK IF ANY CONTROLLERS LOADED 

TST URNING ANY UNITS LOADED? 

sTHE OM PROGRAMS ARE NOW IN CONTROL 
sRESPOM MUST BE CALLED TO RESPOND TO THEIR REQUESTS 

RETURN 
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O
O
n
x
r
n
Q
y
u
a
u
l
r
 

10 013206 
11 013212 
12 013214 

013214 
13 013216 
14 013222 

005737 002166 
001403 

104435 
005037 002166 
000207 

3 CLOSEF 
3 
3CLOSE DATA FILE FOR DM PROGRAMS 

; 
; INPUTS; 
3 FILOPN - ZERO IF FILE NOT OPEN 

;OUTPUTS: 
: 

CLOSEF: TST FILOPN 
BEG 18 
CLOSE 

Cu.R FILOPN 
1$: RETURN 

sSEE IF FILE CURRENTLY OPEN 

s IF SO, CLOSE IT 

sAND MARK AS SO 
TRAP CscLos 

SEQ 0070 



@ 

La
d O
O
 

B
A
H
U
 

S
a
U
N
E
 

11 013232 
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002164 

000012 

002074 
000012 

600012 

000012 

000012 

G6 

:RESPOM 

SEQ 0071 

’ 
RESPOND TO OM REQUESTS. RETURN WHEN ALL DM PROGRAMS 
sHAVE TERMINATED. 

RESPDM: MOV TSTTAB,RS 
MOV URUN,UCNT 

RESPCT: BREAK 

MOV C.RINGCRS),R4 
BIT @CT.RN,C.FLGCRS) 
BEQ RSPNXT 
MOVB C.UNITC(RS),LSL IN 
BIT @CT.MSG.C.FLGCRS) 
BNE RSPIN 
BIT @CT.CMD.C.FLGCRS) 
BNE 1% 
JP RSPOUT 

sCHECK IF UDA STILL RUNNING 

1$: MOV (RS),RS 
MOV 2(R3),R1 
BEQ RSPTM 
ERROF 30, ,ERROSU 

BR RSPDRP 

sCHECK FOR TIMEOUT OF RESPONSE 

RSPTM: TST C.TOTCRS) 
BEQ RSPNTO 
TST KW.CSR 
BEQ RSPNTO 
CMP KW.EL+2,C. TOHCRS) 
BHI RSPTMO 
ONE RSPNTO 
Cw KW.EL.C. TOCRS) 
BLO RSPNTO 

RSPTMO: BIT OCT.STA,C.FLGCRS) 
BNE RSPTOE 
TST HC.CCTCR4) 
BMI RSPTOE 
MOV OCT. 1M1,RO 
BIT @CT.1M1,C.FLGCRS) 
BEQ 16 
ASL RO 

1%: BIS @CT.STA,RO 
BIS RO,C.FLGCRS) 
MOV #O0P .GDS.RO 
CALL BLOCMD 
MOV @RG.OWN, HC .CCTCR4) 
TST @CRS5) 
JMP RSPO0US 

1GET CONTROLLER TABLE ADDRESS 
sSET COUNTER OF UNITS 

sALLOW ORS TO SEE TERMINAL INPUT 
TRAP 

1GET HOST COMM AREA ADORESS 
1CHECK IF PROGRAM RUNNING 
sIF NOT, LOOK AT NEXT 
sSTORE UNIT NUMBER UNDER TEST 
sSEE IF INTERRUPT RECEIVED 
sIF SO, LOOK AT PACKET 
sSEE IF COMMAND HAS BEEN SENT 
sIF NOT, SEND ONE 

CS6RK 

sGET ADORESS OF UDAIP 
sLOMK AT UDASA REGISTER 
sIF ZERO, UDA STILL RUNNING 
sREPORT UDA HAS FATAL ERROR 

TRAP 
-WORD 30 
-WORD 0 
. WORD 

sOROP CONTROLLER FROM TESTING 

sSEE IF OUP PROGRAM 10 BE TIMED 

sSEE IF A CLOCK ON SYSTEM 
DON’T TIME IF NO CLOCK 
sCOMPARE TO TIMEOUT COUNTER 

sIF TOO MUCH TIME ELAPSED SINCE LAST INTERRUPT 

sSEE IF A GET DUST STATUS COMMAND OUTSTANDING 
sREPORT ERROR IF SO 
sSEE IF UDA TOOK LAST COMMAND PACKET 

sREPORT ERROR IF NOT 
1SEE IF FIRST TIMEOUT ALREADY HAPPENED 

IF so, 

1SET SECOND TIME OUT FLAG 
sSET THE PROPER TIMEOU’ BIT 
+ AND STATUS REQUESTED BIT 
sBUILO GET OUST STATUS COMMAND 

MARK COMMAND TO UDA 
;TELL UDA COMMAND 1S THERE 
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GLOBAL SUBROUTINES SECTION 

53 013460 RSPNTO: 

SEQ 0072 
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GLOBAL SUBROUTINES SECTION 

002170 

000052 
002164 

005737 
001264 
062705 
005337 
001257 
C00651 

013460 
013464 
013466 
013472 
013476 
013500 

O
S
v
A
U
v
V
a
u
f
r
 

005065 
005037 
010504 
062704 
012702 
0124035 
001420 
005763 

100003 
005302 
001371 
000412 
052763 
005302 
001405 
005714 
001403 
004737 
001223 
005337 

000012 
002170 

000016 
000010 

013502 
013506 
013512 
013514 
013520 
013524 
013526 
013530 
013534 
0133534 
013536 
013340 
013342 
013544 
013352 

7 013554 
013556 
013560 
013562 
013566 
013570 

3 013574 
013576 

013600 
013600 
013602 
013604 
013606 
013610 

000002 

100000 

016554 

002162 

37 

000002 

i;SWITCH TO NEXT CONTROLLER 

RSPNXT; 

3REMOVE 

RSPORP : 

1$: 

2t: 

38: 

RSPTOE: 

TST UFREEZ 
BNE RESPCT 
ADO @C.SIZE,RS 
DEC UCNT 
BNE RESPCT 
BR RESPDOM 

A CONTROLLER FROM TESTING 

CLR C.FLGCRS) ;CLEAR PROGRAM RUNNING 

CLR UFREEZ 
MOV R5,R4 
ADD @C .ORO,R4 
MOV 06. ,R2 
MOV (R4)+ RS 
BEQ 3% 
TST O.UNITCRS) 

ASSUME OT.AVL EQ BIT15 
BPL 2% 
DEC Re 
BNE 1% 
BR 3% 
BIS @0T.AVL.O.UNITCR3) 
DEC Re 
BEQ 3% 
TST (R4) 
BEQ 33 
CALL _LOADOM 
BNE RESPCT 
OEC URNING 
BNE RSPNXT 
RETURN 

ERROF 31, ,ERROS1 

1FROZEN TO ONE UNIT? 
STAY THERE IF SO 

sMOVE TO NEXT TABLE 
sCHECK IF MORE CONTROLLERS 
LOOK AT NEXT CONTROLLER 
sLOOK AT FIRST CONTROLLER AGAIN 

sSTART DM PROGRAM AGAIN 

sREDUCE RUNNING CONTROLLERS COUNT 
sIF ANY STILL RUNNING. LOOK AT THEM 
sELSE RETURN TO TEST SECTION 

sREPORT TIMEOUT ERROR 
TRAP CSEROF 
-WORD 31 
.WORD 0 
.WORD = ERROS. 

BR RSPORP s;DROP CONTROLLER FROM TESTING 

SEQ 0073 
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O
a
n
Q
u
 
s
u
r
 

013612 
013616 
013624 
013626 
013632 
013636 

013640 
013646 

013650 
013656 
013660 
013660 
013662 
013664 
013666 
013670 

013672 
013700 

012412 
000704 

032765 
001463 

000037 

000020 

JO 
SEQ 0074 
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000012 

000032 

000020 

000012 

;CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKET 

sCHECK FOR PROPER OPCODE IN END PACKET 

RSPIN: MOV @OP.END+OP.SSD.RO 
BIT @CT.REQ,C.FLGCRS) 

sGET SEND DATA END PACKET OPCODE 
sLOOK IF SEND DATA OR RECEIVE DATA 

BEG RSPR 
MOV @0P .END-OP .RSD,RO 1CHANGE TO RECEIVE DATA END PACKET OPCODE 

RSPRAR : Ce poet MPK-P.OPCOCRS) sCOMPARE TO OPCODE IN END PACKET 

sLOOK AT STATUS CODE 

BIT @ST.MSK,HC.MPK+P.STSCR4) sCHECK FOR STATUS CODE ST.SUC (ZERO) 
BNE RSPERW 

sCHECK FOR EXPECTED REFERENCE NUMBER 

CHP C.REFCRS).HC.MPK«P.CRF(R4) ;CHECK IF CORRECT REF NUMBER 
BEG RSPPTW 

RSPERW: ERRDF 33, .ERROSS 
TRAP C#ERDF 
WORD = 33 
-WORD 0 
-WORD €ERRO3I3 

BR RSPDRP sOROP UNIT FROM TESTING 

;CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMAND 

RSPPTW: BIT @CT.REQ,C.FLGCRS) s;CHECK IF RESPONSE FROM DM PROGRAM 
RSPOU: BEQ RSFOUT :LOOK AT REQUEST NUMBER IF SO 



Ko 
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GLOBAL SUBROUTINES SECTION 

U
A
W
 

O
U
 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 
42 
a3 
a4 

45 
46 
a7 
48 
49 
50 
51 
52 
53 

013702 
013706 
013712 
013714 
013720 
013722 
013722 
013724 
013726 
013730 
013732 

013734 
013740 
013744 
013750 
013754 
013760 
013764 
013766 
013772 
013776 
014000 
014002 
014004 
014006 
014010 
014012 
014016 

014020 
014024 
014050 
014032 
014034 
014040 
014042 

014050 
014056 
014064 

014066 
014072 
014076 
014102 
014106 
014114 

014116 
014124 
014124 
014130 

016401 
042701 
0014035 
020127 
101405 

104455 
000040 
000000 
0123574 
000663 

016403 
162703 
012700 
004737 
012700 
004737 
010402 
062704 
042724 
000301 
006201 
006201 
006201 
010100 
005001 
004770 
001231 

016504 
032701 
001401 
005201 
010164 
100003 
042765 

042765 
032765 
001014 

012700 
004737 
012700 
004737 
052765 
000403 

042765 

004737 
016500 

000430 
007777 

06000°. 

000034 
000002 
000004 
016754 
000164 
017116 

000244 
170000 

014276 

000014 
000001 

000120 

000020 

017116 
000020 

000020 

017040 
000042 

000012 

000012 
000012 

000012 

000012 

sMAINTENANCE READ END PACKET RECEIVED, LOOK AT REQUEST FROM OM PROGRAM 

RSPPT2; MOV HC.BF2(R4),R1 
BIC @rC<DU. TYP>,R1 
BEQ 13 
CMP R1,@0U.SPC 
BLOS RSPPTS 

BR RSPORP 

RSPPT3: MOV HC .MPK+P.BCNTCR4),R3 
SUB #2,R3 
MOV @0P.SSO,RO 
CALL BLOCMD 
MOV @HC .BF1,RO 
CALL CLRBUF 
MOV R4,R2 
ADO @HC .BSZ,R4 
BIC @DU.TYP,(R4)+ 
SWAB R1 
ASR Ri 
ASR Ri 
ASR R1 
MOV R1,RO 
CLR @1 
CALL &RSPOSP -2(RO) 
BNE RSPORP 

MOV C.RINGCRS).R4 
BIT #1,R1 
BEQ 1% 
INC R1 

18: MOV R1,HC.CPK+P.BCNTCR4) 
BPL RSPOUT 
BIC @CT.REQ.C.FLGCRS) 

sSEND COMMAND BACK TO UDA 

1GET REQUEST NUMBER 
sCHECK TYPE 
3IF ZERO, ERROR 
;CHECK IF IN EXPECTED RANGE 

sBAD REQUEST NUMBER 
TRAP CSEROF 
-WORD = 32 
-WORO 0 
WORD ERROS2 

;OROP UNIT FROM TESTING | 

sGET BYTE COUNT OF CHARACTERS RECEIVED IN R3 
sCFIRST TWO CHARACTERS ARE TYPE WORD) 
sBUILD A SEND DATA COMMAND PACKET 
s FOR ANSWER TO OM PROGRAM 
sPOINT TO BUFFER IN PACKET 
+ AND CLEAR BUFFER 
sR2 POINTS TO SEND BUFFER 

1R4 POINTS TO CHARACTERS IN RECEIVE BUFFER 
;CLEAR TYPE FIELO IN SUFFER 

1GET TYPE RIGHT JUSTIFIED 
sTIMES TWO 

sCOPY MESSAGE TYPE TO RO 
+R1 CONTAINS ZERO SEND BYTE COUNT 
sCALL REQUESTED ROUTINE 
sROUTINE RETURNS Z CLEAR TO OROP UNIT FROM TESTING 
; Z SET IF UNIT TO CONTINUE RUNNING 
sGET RING ADORESS 
sLOOK AT CHARACTER COUNT TO SEND TO DUP PROGRAM 
sIF AN O00 COUNT 
3; INCREASE BY ONE 
:PUT CHARACTER COUNT IN COMMAND PACKET 
1IF NEGATIVE BYTE COUNT RETURNED 
: OON'T SEND ANY DATA TO UDA 

RSPOUT: BIC OCT .MSG+CT.STA+CT. TMLoCT. TM2,C.FLGCRS) sCLEAR MESSAGE RECEIVED FLAG 

BIT @CT.REQ.C.FLGCRS) 
BNE RSPOLI2 

MOV @O0P .RSOD.RO 
CALL BLOCMD 
MOV @HC .BF2,RO 
CALL CLRBUF 
BIS @CT.REG,C.FLGCRS) 
BR RSPOUS 

RSPOU2: BIC @CT.REQ,C.FLGCRS) 
RSPOUS: 

CALL SNOCMO 
RSPOU4: MOV C.TOTCRS),RO 

sCHECK WHICH COMMAND TO SEND 
sBRANCH IF RESPONSE TO REQUEST 

s;BUILOD RECEIVE DATA COMMAND 

sPOINT TO MESSAGE BUFFER 
> AND CLEAR IT 
sSET REQUEST BIT 

sCLEAR REQUEST BIT 

sSEND COMMAND 10 UDA 
*SET TIMEOUT 
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GLOBAL SUBROUTINES SECTION 

34 
35 
3 
$7 
38 
59 
60 
61 
62 
63 

014134 
014136 
014142 
014146 
014152 
014160 
014162 
014170 
014172 
014200 
014206 
014210 
014216 
014220 
014226 
014230 
014236 
014244 
014246 
014254 
014262 
014270 
014274 

010501 
062701 
004737 
000137 
122764 
001257 

000036 
017352 
015460 
000201 

000010 

000030 RSPERR: 

Lo 
SEQ 0076 
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MOV R5,R1 
ADO @C.T0,R1 sPUT TIME IN CONTROLLER TABLE 
CALL SETTO 
JP RSPNXT NOW WAIT FOR END PACKET 
Cee ro REND OP -GOS.HC PK +P OPCOCR4) sSEE IF GET DUST STATUS OPCODE 

BITS OOF .ACT.MC.MPK+P.DFLGCF 4) 3IF OUST NO LONGER RUNNING 
BEQ RSPTOE s REPORT ERROR 

000012 2%: 
000012 18: 

000006 3%: 

4%: 

BIC @CT.STACT.MSG,C.FLGCRS) sCLEAR CONTROL BITS 
err ecT. TM2.C.FLGCRS) sIF AT SECOND TIMEOUT 

el te -MPK +P OPICRA).C.PRICRS) sCOMPARE PROGRESS INDICATOR 

CMP HC .MPK +P OPI +2(R4),C.PRI+2(R5) sCOMPARE PROGRESS INDICATOR 
BEQ 43 sREPORT ERROR IF NOT CHANGED 
BIC ecT.TM2,C.FLGCRS) sCLEAR TIMEOUT 2 FLAG 
grt SCT. THC .FLGCRS) sIF AT FIRST TIMEOUT 

MOV HC.MPK«P.OPICR4),C.PRICRS) ;GET COPY OF PROGRESS INDICATOR 
MOV HC .MPK +P .OPI+2(R4),C.PRI+2(RS) sGET COPY OF PROGRESS INDICATOR 
MOV @RG.OWIRG.FLG.HC.MCTCR4)  sGIVE MESSAGE BUFFER BACK TO UDA 
JP RSPNXT 
JP RSPTOE 
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GLOBAL SUBROUTINES SECTION 
O
I
A
 

O
W
A
 

014300 
014302 
014304 
014306 
014310 
014312 

014314 
014366 
014540 
014666 
014676 
014706 
000006 

sRESPONSE REQUEST DISPATCH TABLE 

RSPOSP : -WORD QUEST 
.WORD OQUEST 
.WORD INFO 
.WORD TERM 
.WORD ERRTRN 
.WORD SPECL 
DSPSIZ=*< . -RSPDSP>/2 

; QUESTION 
sQUESTION WITH DEFAULT ANSWER 
INFORMATION MESSAGE FOR OPERATOR 
NORMAL TERMINATION 
sFATAL ERROR TERMINATION 
SPECIAL 
sLEGAL NUMBERS ARE LOWER THAN THIS 

SEQ 0077 
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1 ;NORMAL OUP RECEIVE DATA BUFFER DESCRIPTION 
2 
3 :BYTE OFFSET FROM 
a TSTART OF BUFFER TTT eee “6 
5 ; 0 1 TYPE! MESSAGE NUMBER! USED TO SELECT ROUTINE 

: ee ee eg i] 

; DATA BYTES 1 R& CONTAINS THIS ADDRESS 

9 DATA BYTES _ 

80 ! DATA BYTES ! 

~—
 

ro
4 ~
 

. 
. 

. 
oa

 i=
 

> ea
r > td
] a wn
 



B7 

CZUDKO UDASOA/KDASO-@ FORMATTER MACRO V0S.01b Mondey 01-Oct-84 10:07 Page 67 
GLOBAL SUBROUTINES SECTION 

I
D
V
 
a
u
f
 

SEQ 0079 

NORMAL OUP SEND DATA BUFFER DESCRIPTION GIVEN IN RESPONSE TO ABOVE PACKET 

sBYTE OFFSET FROM 
START OF jburrer 
t 

3 

i 

3 

3 

3 

3 

3 

$ 

cg 

3 

3 

3 

3 

3 

$ 

3 

3 

3 

i 

3 

é 

‘ 

e 

3 

3 

6 

é 

3 

s 

3 

3 

3 

3 

a
o
 

eo
 

&»
 

NW
 

ee) 

Pe 

re ee 

a ee 

ee ee 

ee 

Re CONTAINS THIS ADDRESS 
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O
R
N
L
 

& 
A
y
 

ve
 

10 

=
S
I
S
V
R
A
R
G
 

015040 

003304 

iMESSAGE TYPE 1 
F 
;ANSWER QUESTION FOR DUP PROGRAM 

3 

3s INPUT: 
RS - ADDRESS OF CONTROLLER TABLE 
R4 - POINTER TO DATA IN RECEIVE BUFFER 
R3 - CHARACTER COUNT IN RECEIVE BUFFER 
R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED) 

ZERO 
OuTPUT: 

R1 - COUNT OF CHARACTERS IN SEND BUFFER 
Z SET TO CONTINUE RUNNING DUP PROGRAM 
Z CLEAR TO STOP THE DUP PROGRAM 

QUEST: CALL GTORVT :GET POINTER TO DRIVE TABLE 
ADD @0.SERN,RO ,OUPP POINTER TO SERIAL NUMBER 
MOV -(R4),RS 1GET QUESTION NUMBER 

"
2
 4
 ' 

3 

3 

. 

‘ 

3 

8 

3 

3 

3 

BEQ GUEO sBRANCH IF QUESTION NUMBER 0 
ro ase" sIf NOT, SEE IF QUESTION NUMBER 7 

ERROF 100, .ERR100 sANY OTHER NUMBER IS AN ERROR 

az sCLEAR Z TO STOP DUP PROGRAM 
RETURN 

QUEO. MOV @DATEO.RO POINT TO DATE STRING 

QUEL: INC 1 ;COUNT THE CHARACTERS 
MOVB (RO)-.CR2)> 5 AND PUT THEM IN OUTPUT BUFFER 
ONE QUEL 3 UNTIL A NUL CHARACTER FOUND 
RETURN ;RETURN WITH Z SET 

SEQ 00K0 

55
5 

ERR100 



D?7 

CZUDKO UDASOA/KDASO-@ FORMATTER MACRO VOS.01b Mondey 01 Oct-84 10:07 Page 69 
GLOBAL SUBROUTINES SECTION 

O
G
 

A
P
 
V
a
u
l
r
 

16 014366 
17 024372 
16 014374 
19 014400 
20 014402 
21 014404 
22 014410 
23 014412 
24 014414 
25 014416 
26 014420 
27 014422 
28 014426 

33 014426 
014426 

34 014430 
35 014432 
36 01443 
37 014434 
38 014440 
39 014444 

14444 
40 014446 
41 014450 
42 014452 
43 014454 
44 014456 

014456 
45 014460 
46 014464 
47 014466 
486 014470 
49 014472 

014472 
SO 014474 
51 014476 

53 014500 

000012 
016516 

sMESSAGE TYPE 2 
: 
ANSWER QUESTION FOR OUP PROGRAM WITH DEFAULT ANSWCR 

t 
INPUT: 
: RS - ADDRESS OF CONTROLLER TABLE 
; R4 - POINTER TO DATA IN RECEIVE BUFFER 

3 R3 - CHARACTER COUNT IN RECEIVE BUFFER 

3 R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED) 
3 Ri - ZERO 
sOUTPUT: - 
; R1 - COUNT OF CHARACTERS IN SEND BUFFER 

: Z SET TO CONTINUE RUNNING DUP PROGRAM 
3 Z CLEAR TO STOP THE DUP PROGRAM 

1GET ORIVE TABLE ADDRESS INTO RO 
sGET QUESTION NUMBER 

DQUEST: CALL GTORVT 

(NOT USED) 
ENTER UNIT NUMBER TO FORMAT 
(NOT USED) 
(NOT USED) 
USE EXISTING BAD SECTOR INFORMATION 

OQUEP: . 

CONTINVJE IF GAD BLOCK INFO INACCESS 
. DQUE UP >/2>-1 

sENTER UNIT NUMBER 10 FORMAT 

DQUNIT: PUSH RS 

CLR RA 
MOV (RO),RS sGET ORIVE NUMBER 

ASSUME 0.0RV EQ 0 
MOV 10. ,RO sRADIX 10. 

: CALL DIVIDE 
PUSH RS 

INC Ri 
TST R3 
BNE DQUNL1 
MOV R1,RO 
POP RS 

ADD @'0,R5 
MOVB _RS,(R2)> 
DEC RO 
BNE DOUNL2 
POP RS 

DQUEX: SEZ 
RE TURN 

bo
 

1 
A
U
a
u
U
n
r
o
 

DQUNL2: 

000003 003200 OGQRFMT: BIT #SO.FMT.MODE 

OOWN-LINE LOAD BAD SECTOR BLOCK INFORMATION 
TOLE 

mOv RS, -CSP) 

mov R5.-(SP) 

MOV (SP)+,R5 

MOV (SP)+,R5 

SEQ 00861 
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GLOBAL SUBROUTINES SECTION 

ba 
3S 
56 
57 
58 
59 
60 
61 
62 
63 
64 

014506 
014510 
014514 
014516 

014520 
014526 
014550 
014530 
014534 
014536 

001410 
112712 
005201 
000766 

032737 
001370 

112712 
005201 
000756 

000131 DQYES: 

000010 003200 DORSTR: 

000116 
OQCONT: 
DQNO: 

BEQ DOQNO 
MOVE @'Y,(R2) 
INC Ri 
BR DQUEX 

BIT #SO.STR,MODE 
BNE DQYES 

MOVB @'N,CR2) 
INC Ri 
BR DQUEX 

SEQ 0082 
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GLOBAL SUBROUTINES SECTION 

O
D
 
A
D
U
 

& 
I
R
 

S
S
E
L
K
A
E
S
 

41 

014540 
014544 
014546 
014552 
014554 
014560 
014562 
014566 
014570 
014574 
014600 
014602 
014606 
014612 
014616 
014620 

014622 
014622 
014624 
014626 
014630 
014632 
014634 

014636 
014642 
014644 
014650 
014654 
014654 
014660 
014662 
014664 

004737 
012701 
000264 
000207 

177776 

000100 

000200 

002170 

002170 
015040 

015064 
015004 
100000 

015040 

015064 
015004 

016450 

sMESSAGE TYPE 53 
: 
sPRINT INFORMATION FROM DUP PROGRAM 
3 
3; INPUT: 
i RS - POINTER TO CONTROLLER TABLE 
F R4 - POINTER TO DATA IN RECEIVE BUFFER 
i R3 - CHARACTER COUNT IN RECEIVE BUFFER 

i R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED) 
3 Ri - ZERO 
;OUTPUT: 
: R1 - BIT 18 SET TO PREVENT SENDING DATA TO DUP PROGRAM 

Z SET TO CONTINUE RUNNING DUP PROGRAM 

INFO: MOV -2(R4),RO sGET MESSAGE NUMBER 
BEQ INFOB 1IF ZERO, PRINT BEGUN MESSAGE 
CHP RO,0100 sIF OCTA 100 
BEQ INFOE + PRINT ERROR MESSAGE 
CHP RO, 0200 sSEE IF 200 OR GREATER 
@GE INTOH s IF SO, PRINT WITHOUT FREEZING 
TST (” REEZ 
BNE INFOP 
INC UFREEZ 

INFOH: CALL GTORVT 
MOV RO,R2 
CALL MEAJER 

INFOP: CALL MESG 
INF OX: prs eBIT15,R1 

sPRINT THE MESSAGE 

INFOE: ERROF 101, ,ERP101 

Cuz sRETURN WITH Z CLEAR TO STOP DUP PROGRAM 
RETURN 

INFOB: CALL GTORVT iPRINT FORMAT BEGUN MESSAGE 
MOV RO,R2 
CALL HEADER 
CALL MESG 
PNT WNSTOP sPRINT WARNING NOT TO STOP NOW 

BR INFOX 

sRETURN A NEGATIVE BYTE COUNT 

RETURN sRETURN WITH Z SET 

sANSWER WAS REJECTED BY DUP PROGRAM 
TRAP CSEROF 
-WORO 101 
-WORD 0 
.WORD = ERR101 

JSR _R1,LPNT 
.WOROD WNSTOP 
.WORD PNT .CT 

SEQ 0083 
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SEQ 0084 

sMESSAGE TYPE 4 1 
é 3 

3 3 TERMINATION MESSAGE 

4 8 

5 s INPUT: 

6 3 RS - POINTER TO CONTROLLER TABLE 

7 : R4 - POINTER TO DATA IN RECEIVE BUFFER 

8 3 RS - CHARACTER COUNT IN RECEIVE BUFFER 

9 : R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED) 

10 3 Ri - ZERO 

11 sOUTPUT; 

12 3 Z CLEAR TO TERMINATE DUP PROGRAM 

1 
14 014666 006737 014540 TERM: CALL INFO sPRINT THE MESSAGE 

15 014672 000244 CLZ 

16 014674 000207 RE TURN RETURN Z CLEAR TO TERMINATE DUP PROGRAM 
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GLOBAL SUBROUTINES SECTION 

SEO 0085 

sMESSAGE TYPE 5 i 
2 3 

3 sERROR TERMINATION MESSAGE 
3 

5 s INPUT: 

6 : RS - POINTER TO CONTROLLER TABLE 

7 3 R4 - POINTER TO DATA IN RECEIVE BUFFER 

8 3 R3 - CHARACTER COUNT IN RECEIVE BUFFER 

9 3 R2 - POINTER TO SEND BUFFER (BUFFES IS CLEARED) 

10 3 Ri - ZERO 

11 sOUTPUT: 

1¢ 3 Z CLEAR TO TERMINATE DUP PROGRAM 

14 014676 004737 014540 ERRTRM: CALL INFO 

15 014702 000244 CL2 

16 014704 000207 RETURN RETURN Z CLEAR TO TERMINATE DUP PROGRAM 
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GLOBAL SUBROUTINES SECTION 

O
W
O
n
a
U
Y
 

a
u
t
o
r
 

014706 
014712 
014714 

014716 
014716 
014716 
014720 
014720 
014724 
014726 
014734 
014740 
014744 
014744 
014746 
014750 
014750 
014752 
014754 
014756 
014762 

014764 
014766 
014774 
015000 
015002 

023714 
001425 
002407 

104435 

012700 
104434 
012737 
012703 
012701 

104426 
110021 

103005 
005303 
001373 
005237 
000751 

005212 
012762 
012701 
000264 
000207 

003176 

003230 

177777 
001000 
002176 

003176 

sMESSAGE TYPE 6 
: 
SPECIAL TYPE - READ FCT BLOCK FROM FILE 

3 R5 - POINTEP TO CONTROLLER TABLE 
F R4 - POINTER TO DATA IN RECEIVE BUFFER 

3 R3 - CHARACTER COUNT IN RECCIVE BUFFER 
3 R2 - POINTER TO SEND BUFFER (BUFFER IS CLEARED) 
i Ri - ZERO 
;O0UTPUT 
: "2 SET TO SEND DATA TO PROGRAM 

SPECL: CMP FCTNUM,(R4) ;SEE IF DESIRED BLOCK IS IN MEMORY 
BEQ SPECLX s IF SO, SEND TO OUP PROGRAM 
BLT SPECLR : IF LOWER NUMBERED BLOCK IN MEMORY, 

s+ GO READ NEXT BLOCK 

CLOSE  ;OTHERWISE, START READING FROM BEGINNING AGAIN 
TRAP CsCLos 

OPEN @F NAME 
MOV OF NAME ,RO 
TRAP CSOPEN 

SPECLC: 

MOV 6-1, FCTNUM 
SPECLR: MOV #512. ,R5 sGET BYTE COUNT IN A BLOCK 

MOV @FCTBUF,R1 sPOINT TO STORAGE AREA 
SPECLL: GETBYTE (R1)+ ;READ THE FILE 

TRAP CsGETB 
MOVE RO,(R1)- 

BNCOMPLETE SPECLE sPRINT ERROR IF NO MORE BYTES IN FILE 
ecc SPECLE 

OEC R3__;COUNT THE BYTES 
BNE SPECL. 
INC FCTNUM sKEEP COUNT OF BLOCK IN MEMORY 
BR SPECL 

SPECLE: INC (R2) sTELL OUP PROGRAM DATA NOT AVAILABLE 
000002 SPECLX: MOV @FCTBUF ,2(R2) sPUT ADORESS OF DATA IN OUTPUT BUFFER 

prt @6,R1 sSEND 3 WORDS TO DUP PROGRAM 

RETURN sRETURN WITH Z SET 0 SEND DATA TO DUP PROGRAM 
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GLOBAL SUBROUTINES SECTION 

O
D
A
 

& 
M
r
 

015004 
015004 
015006 
015010 
015014 
015016 
015016 
015022 
015024 
015026 
015026 
015032 
015036 

112400 
001405 
020027 
001402 

004737 
005303 
003367 

112700 
004737 
000207 

000012 

016240 

000015 
016240 

sPRINT A MESSAGE IN THE RECEIVE BUFFER FROM THE DUP PROGRAM 

U 
s INPUT: 
3 R4 - POINTER TO DATA IN RECEIVE BUFFER 

t UTPUT R3 - CHARACTER COUNT IN RECEIVE BUFFER 
: : 
: RS - POINTER TO CHARACTER AFTER MESSAGE IN RECEIVE BUFFER 

3 R1 - BIT 15 SET TO PREVENT SENDING DATA TO OUP PROGRAM 

3 RO - CONTENTS DESTROYED 
: Z SET TO CONTINUE RUNNING DUP PROGRAM 

MESG: 
1$: MOVB (R4)+,RO sPRINT CHARACTERS FROM DUP PROGRAM 

BEQ 2s + OISCARDING LF AND NULL CHARACTERS 
CMP RO, #12 
BEG 28 
PRINT RO 

CALL CPNT 

2s: OEC R3 sCOUNT THE CHARACTERS 
BGT 1$ 
PRINT @CR 

MOVB @CR,RO 
CALL CPNT 

RETURN 

SEQ 0087 
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GLOBAL SUBROUTINES SECTION 

O
D
 

4
D
 

Ul
 

& 
U
P
D
 

015040 
015040 
015042 
015046 
015050 
015056 
015056 
015060 
015060 
015062 

010546 
062705 
012500 
016037 

100773 

012605 
000207 

000016 

000002 002074 

sGTORVT 

iGET ORIVE TABLE ADDRESS FROM CONTROLLER TABLE 

8 

s INPUTS: 
3 R5 - CONTROLLER TABLE ADORESS 
sOUTPUTS: 
3 RO - ADORESS OF FIRST DRIVE TASI.E AVAILABLE FOR TESTING 
: CWITH OT.AVL BIT CLEAR) 

GTORVT: PUSH R5 

ADD @C.DRO.RS 
GTORVL: MOV (R5)-,RO 

MOV D.UNITCRO),LSLUN 
ASSUME OT.AVL EQ BIT15 

BMI GTORVL 
POP RS 

RE TURN 

MOV RS, (SP) 

MOV (SP)+,.R5 

SEQ 0088 
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GLOBAL SUBROUTINES SECTION 
O
n
o
 

a
u
f
o
r
 

16 
17 
18 
19 
20 
21 

22 
23 

24 

015064 
015072 
015074 
015074 
015076 
015100 
015104 
015110 
015112 
015114 
015114 
015114 
015116 
015122 
015124 
015124 
015150 
015134 
0135140 
015140 
015144 
015150 

000001 002012 

000002 
016412 

005206 

000015 
016240 
020402 

000015 
016240 

HEADER 

SEQ 0069 

1PRINT A HEADER IN FRONT OF EACH MESSAGE FROM DUP PROGRAM. 
3A UOA ADORESS IS PRINTED IF MORE THAN ONE UDA IS IN HARDWARE P-TABLE. 
yA RUNTIME IS PRINTEO IF A CLOCK IS BEING USED TO TIME PROGRAM EXECUTION. 

; INPUT: 
3 
sOUTPUT:; 
3 RO - POINTER TO DRIVE TABLE 
3 PRINTED MESSAGE 

HEADER: CHP #1,L SUNIT 
BEQ 1% 
PNTF MESSG,C ..UNIT(R2),(RS),CR2) 

ASSUME C.UAOR EQ 0 
ASSUME D.ORV EQ 0 

BR 23 
TST KW.CSR 
BEQ 3% 
PRINT @CR 

1$: 

CALL RNTIME 
PRINT @CR 

RE TURN 

RS - POINTER TO CONTROLLER TABLE 

sIF MORE THAN ONE UNIT BEING TESTED 

PRINT UDA ADDRESS 

sIF NO CLOCK BEING UScO 
BYPASS RUNTIME MESSAGE 

MOVB @CR,RO 
CALL CPNT 

s;PRINT RUNTIME IF A CLOCK IN USE 

MOVB @CR,RO 
CALL CPNT 
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GLOBAL SUBROUTINES S=CTION 
O
S
r
u
P
Q
u
a
s
u
w
t
r
 

015152 
015154 
015156 
015162 
015164 
015166 
015170 
0135172 
015172 
015176 
015200 
015202 
015204 
015210 
015212 
015216 
015220 

015452 

016412 

015452 

015464 

M7 
~ 

; OSTRNG 

;FORMAT OF THE ASCIZ STRING IS AS FOLLOWS: 
3 

;CHARACTERS ENCLOSED IN QUOTES ARE TO BE PRINTED AS THEY ARE. 

1 OTMERUISE CODE IS A SINGLE LETTER FOLLOWED BY AN OPTIONAL DECIMAL 
;NUMBE : 

H - PRINT OCTAL NUMBER. N REPRESENTS SIZE OF BINARY NUMBER PASSED 
IN PARAMETER IN BITS. MAY BE IN RANGE 1 TO 32. IF N>16, TWO PARAMETER 
WORDS ARE USED, OTHERWISE ONLY ONE WORD. LEADING ZEROS ARE PRINTED. 
N IS ALWAYS SPECIFIED. 

- PRINT UNSIGNED DECIMAL NUMBER FROM N BIT PARAMETER. LEADING ZEROS 
ARE NOT PRINTED. A 16 BIT NUMBER EQUAL TO ZERO WILL PRINT “O". 

- PRINT HEX NUMBER FROM PARAMETER OF N BITS. IF N>16 TWO PARAMETERS 
ARE USED, OTHERWISE ONLY ONE PARAMETER. LEADING ZEROS ARE PRINTED. 
PRINT N SPACES. N ASSUMED TO BE 1. 

- START NEW LINE (CR-LF SEQUENCE). N ASSUMED TO BE 1. 
- PRINT N ASCII CHARACTERS FROM PARAMETERS, N ASSUMED TO BE 1. 

N/2 PARAMETER WOROS USED. 
- EXECUTE ROUTINE ON. N MUST BE GIVEN AND DEFINED IN HOST PROGRAM. 

3A NULL CHARACTER MEANS END OF MESSAGE. A NULL AS FIRST CHARACTER IN STRING 
;MUST BE IGNORED. 

;OUTPUT A MESSAGE ACCORDIN: TO A FORMAT STRING 

INPUTS: 
; R2 - ADORESS OF START OF FORMAT STRING 

R4& - ADORESS OF PARAMETERS 

2 
3 
2
3
2
 

3 
3 

ee
 

Or
 

we
 

Oe
 

we
 

Oe
 

fe
 

at
 

es
 

Oe
 

ws
 

oF
 

oF
 

OUTPUTS: 
; R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS 

OSTRNG: MOVB (R2)+.R1 sGET CONTROL CHARACTER 
BEQ OSTRE sEXIT IF NULL CHARACTER 
MOV #ERRC RO sGET POINTER TO CHARACTER TABLE 

NCONS: CMPB R1,(RO) ;COMPARE CHARACTER WITH TABLE ENTRY 

BEQ NCONF s;BRANCH IF MATCH FOUND 
TSTB (RO)> s INCREMENT POINTER 
BNE _NCONS sCONTINUE SEARCH IF NOT END OF TABLE 
PNTF ERRME1 sREPORT BAD CONTROL CHARACTER 

JSR_R1,LPNTF 
.WORD ERRME 1 
.WORD PNT.CT 

BR OSTRE 
NCONF: SUB @ERRC,RO ;GET INCREMENT INTO TABLE 

ASL RO s;O00UBLE TO WORD COUNT 
CALL @ERRDCRO) sOISPATCH TO PRINT ROUTINE 
BR OSTRNG ;GET NEXT 

OSTRE: RETURN 

SEQ 0090 
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GLOBAL SUBROUTINES SECTION 

1 ;CONTROL CHARACTER WAS A QUOTE. PRINT ALL CHARACTERS TO THE NEXT QUOTE. 

2 
3 015222 112200 CON.QU: MOVB (R2)+,RO s3GET CHARACTER 

4 015224 120027 000042 CMPB RO.O'” i+CHECK IF ENDING QUOTE 

5 015230 001403 BEQ CON. QXx IF SO, GO GET NEXT CONTROL CHARACTER 

6 015232 PRINT RO sPRINT THE CHARACTER 

0158232 004737 016240 CALL CPNT 

7 015236 000771 BR CON. QU CONTINUE PRINTING 

6 015240 000207 CON.QX: RETURN 
9 

10 ;CONTROL CHARACTER WAS AN A. PRINT ASCII CHARACTERS FROM PARAMETERS. 

11 
12 015242 004737 015720 CON.A: CALL GETCNT 3;GET COUNT OF CHARACTERS 

13 015246 CON.A1L: PRINT (R4)+ :PRINT THE CHARACTER 

015246 112400 MOVB (R4)+,.RO 

015250 004737 016240 CALL CPNT 

14 015254 005501 DEC R1 ;COUNT THE CHARACTERS 

15 015256 001373 BNE CON.AL sPRINT UNTIL COUNT REACHES ZERO 

16 015260 032704 000001 BIT @1,R4 CHECK IF R4& NOW ODD 

17 015264 001401 BEQ CON.A2 
18 015266 005204 INC R4 :IF SO, INCREMENT TO NEXT EVEN ADORESS 

8 015270 000207 CON.A2: RETURN :NOW GET NEXT CONTROL CHARACTER 

gi ;CONTROL CHARACTER WAS AD. PRINT DECIMAL NUMBER. 

23 015272 012701 000012 CON.D: MOV #10.,R1 LOAD RADIX 

24 015276 004737 015776 CALL PNTNUM sPRINT NUMBER 

Fo 015302 000207 RETURN s;NOW GET NEXT CONTROL CHARACTER 

4 ;CONTROL CHARACTER WAS AN H. PRINT HEX NUMBER. 

29 015304 012701 000020 CON.H: MOV 016.,R1 sLOAD RADIX 

30 015310 004737 015776 CALL PNTNUM ;PRINT NUMBER 

31 015314 000207 RETURN s;NOW GET NEXT CONTROL CHARACTER 
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GLOBAL SUBROUTINES SECTION 

C
O
G
 
W
H
R
U
a
U
R
E
H
 

pe
 

015316 
015322 
015326 

015330 
015334 
015334 
015340 
015344 
015346 
015350 

015352 
015356 
015362 
015364 
015366 
015372 
015374 
015374 
0135400 
015402 
015404 
015404 
015406 

015410 
015414 
015414 
015420 
015424 
015426 
015430 

012701 
004737 
000207 

004737 

142700 
004737 
005301 
001372 
000207 

000010 
015776 

015720 

000015 
016240 

015720 
000010 

015430 

O16412 

B8 

:CONTROL CHARACTER WAS AN 0. PRINT OCTAL NUMBER. 

CON.O: MOV @6.,R1 
CALL PNTNUM 
RETURN 

sLOAD RADIX 
sPRINT NLSBER 
sNOW GET NEXT CONTROL CHARACTER 

:CONTROL CHARACTER WAS AN N. PRINT NEW LINE SEQUENCE. 

CON.N: CALL GETCNT 
CON.N1: PRINT @CR 

OEC Ri 
ONE CON.N1 
RETURN 

3GET COUNT 
sPRINT NEW LINE SEQUENCE 

MOVB OCR RO 
CALL CPNT 

sCOUNT THE SEQUENCES 

NOW GET NEXT CONTROL CHARACTER 

sCONTROL CHARACTER WAS AN R. CALL A PRE-PROGRAMMED ROUTINE. 

CON.R: CALL GETCNT 
CPP R1, OERRRSZ 
OHI CON.R1 
ADO R1.R1 
CALL GERRRTB-2(R1) 
RETURN 

CON.R1: PNTF ERRME) 

POP R1 

RETURN 

sGET ROUTINE NUMBER 
sCHECK IF DEFINED ROUTINE NUMBER 

sDOUBLE COUNT TO GET WORD INDEX 
sCALL ROUTINE 
sNOW GET NEXT CONTROL CHARACTER 
sREPORT BAD MESSAGE STRING 

s;CONTROL CHARACTER WAS AN S. PRINT SPACES. 

CON.S: CALL GETCNT 
CON.S1: PRINT <@ > 

DEC R1 
ONE CON.S1 
RETURN 

JSR RL, LPNTF 
. WORD ERRME1 
. WORD PNT .CT 

3FIX THE STACK 

MOV (SP)-,R1 

3GET COUNT 
sPRINT A SPACE 

MOVB @° RO 

CALL CPNT 

sCOUNT THE SPACES 

sNOW GET NEXT CCNTROL CHARACTER 

SEQ 0092 
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GLOBAL SUBROUTINES SECTION 

i JERROR ROUTINE DISPATCH TABLE 
2 
$ 015482 015506 ERARTB: .WORD CALRE sNOT USED 
2 015434 015504 "WORD CALRE INOT USED 
5 015436 015506 "WORD CALRE iNOT USED 
6 015440 015516 WORD CALRA SPRINT BASIC LINE WITHOUT UDA ADORESS 
7 015442 015572 .MORD CALRS SPRINT BASIC LINE WITH UDA ADDRESS 
8 015444 015650 "WORD CALRG iCALL ALTERNATE PRINT STRING IN PDP.11 MEMORY 
9 015446 015664 "WORD CALR7 SPRINT “REPLACE PROCESSOR MODULE: 

10 015450 015702 "WORD CALRB }PRINT ~ UDASA CONTAINS Xxxxxx- 
1 000010 ERARSZ<<. -ERRRTE> /2 
1? 
13 :BUILD TWO TABLES 
14 FIRST CONTAINING CONTROL CHARACTERS 
15 SECOND CONTAINING ROUTINE ADORESSES 
1 
17 .MACRO BUILD 
18 ENTRY ~,CON.QU 
19 ENTRY A.CON.A 
20 ENTRY 0.CON.O 
el ENTRY 4,CON.H 
22 ENTRY 0.CON.O 
23 ENTRY N.CON.N 
24 ENTRY R.CON.R 
25 ENTRY S.CON.S 
26 .ENDM 
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GLOBAL SUBROUTINES SECTION 

O
O
a
~
R
V
 

a
u
f
o
r
 

015452 
015452 
015453 
015454 
015455 
015456 
015457 
015460 
015461 
015462 

015464 
015464 
015466 
015470 
015472 
015474 
015476 
015500 
015502 

015222 
015242 
015272 
015304 
015316 
015330 
015352 
015410 

sMERE IS FIRST TABLE 

-MACRO ENTRY ARG1,ARG2 

@ < =<
 

m 

H
W
D
Z
O
T
O
P
:
 

-LIST 

sHERE IS SECOND TABLE 

-MACRO ENTRY ARG1,ARG2 
é 

-LIST 
-WORD ARG2 
-NLIST 

3 2 

i
n
D
Z
O
T
O
>
®
 

PE
EL
ED
 

s99
999

99 

D8 

sFOLLOW WITH A NULL @YTE 

SEQ 0094 
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GLOBAL SUBROUTINES SECTION 

U
A
)
 =
 

4 015504 
015504 
015510 
015512 

5 0152°4 

004137 016412 
003746 
000000 
000207 

E8 

sPRE -PROGRAMMED ROUTINES 1, 2 AND 3 
NOT USED - PRINTS ERROR MESSAGE 

CALRE: PNTF ERRME1 

RETURN 

sPRINT ERROR MESSAGE 
JSR _R1,LPNTF 
-WORD ERRME 1 
-WORD PNT .CT 



F8 
SEQ 0096 
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GLOBAL SUBROUTINES SECTION 

1 s PRE-PROGRAMMED ROUTINE 4 
2 tPRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT UDA ADDRESS 
3 THEN SWITCH TO EXTENDED FORMAT 
4 

5 015516 CALR4: PNTB BASLN, @BASNO, OBAS, @BAS, OBAS 

015516 012746 004247 MOV BAS, -(SP) 

015$22 012746 004247 MOV BAS, -(SP) 

015526 012746 004247 MOV BAS, -(SP) 

015532 012746 004165 MOV @BASNO, -(SP) 

015536 004137 016422 JSR R1,LPNTB 
015342 004250 -WORD BASLN 

015544 000010 -WORD PNT.CT 

6 015546 004737 020402 CALL RNTIME 
7 015552 PRINT @CR 

015552 112700 000015 MOVB @CR,RO 

015556 004737 016240 CALL CPNT 

8 015562 012737 016340 003222 MOV OPX,PTYPE 
9 015570 000207 RE TURN 
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GLOBAL SUBROUTINES SECTION 

1 1PRE -PROGRAMMED ROUTINE 5S 
2 :PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH UDA ADDRESS 
3 sTHEN SWITCH TO EXTENDED FORMAT 
4a 

5 015572 CALRS: PNTB BASLN, @BASNO, @BASL2,(R5), @BAS, OBAS 
015572 012746 004247 MOV @BAS, -(SP) 
015576 012746 004247 MOV @BAS, -(SP) 
015602 011546 MOV (RS), -(SP) 
015604 012746 004204 MOV @BASL2. -(SP) 
015610 012746 004165 MOV @BASNO, -(SP) 
015614 008137 016422 JSR R1,LPNTB 
015620 004250 .WORD BASLN 
015622 000012 ,WORD PNT.CT 

6 015624 008737 020402 CALL RNTIME 
7 015630 PRINT @CR 

015630 112700 000015 MOVB @CR,RO 
015634 004737 016240 CALL CPNT 

6 015640 012737 016340 003222 MOV @PX,PTYPE 
9 015646 000207 RETURN 
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GLOBAL SUBROUTINES SECTION 
Oo
 

s
u
v
 

a
u
t
r
w
 

015650 
015650 
015652 
015654 
0135660 
015660 
015662 

010246 
012402 
004737 

012602 
000207 

015152 

sPRE -PROGRAMMED ROUTINE 6 

H& 

CALL ALTERNATE PRINT ROUTINE IN POP 11 MEMORY 

CALRE: PUSH R2 

MOV (R4)> Re 
CALL OSTRNG 
POP Ro 

RE TURN 

1SAVE CURRENT STRING POINTER 
mov Re, (SP) 

1GET NEW STRING POINTER 
sOUTPUT USING THIS STRING 
sGET OLD POINTER BACK 

MOV (SP)-,R2 
sNOW CONTINUE THE OLD STRING 

SEQ 0098 
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GLOBAL SUBROUTINES SECTION 
a
 

N
O
U
 

a
u
t
o
r
 

015664 
015664 
015666 
015672 
015676 
015676 
015700 

010246 
012702 
004737 

012602 
000207 

011532 
015152 

1 PRE-PROGRAMMED ROUTINE 7 
27PRINY “REPLACE PROCESSOR MODULE” 

CALR?: PUSH Re 

MOV @XFRU,Re 
CALL OSTRNG 
POP R2 

RETURN 

mov Re, -(SP) 

MOV (SP)+,Re 

SEG Gud 
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GLOBAL SUBROUTINES SECTION 

1 
2 
3 
4 015702 

015702 
5 015704 
6 015710 
7 015714 

015714 
6 015716 

010246 
012702 
004737 

012602 
000207 

011504 
015152 

sPRE-PROGRAMMED ROUTINE 8 
3PRINT 

CALRS: 

"  UDASA CONTAINS XXXXXxX" 

PUSH Re 

MOV @XSA,R2 
CALL OSTRNG 
POP R2 

RETURN 

MOV Re, (SP) 

MOV (SP)+,Re 

SEQ 0100 
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GLOBAL SUBROUTINES SECTION 
O
D
D
S
 
V
O
 

015720 
015720 
015722 
015724 
015730 
015732 
015736 
015740 
015742 
015744 
013746 
015750 
015752 
015754 
015760 
015762 
015764 
015766 
0135770 
015772 
015772 
015774 

010046 
005001 
121227 
103415 
121227 
101012 
006301 
010100 
006301 
006301 
060001 
112200 
162700 
060001 
000760 
005701 
001001 
005201 

012600 
000207 

000071 

sGETCNT 
3 
1GET COUNT IN NEXT CHARACTERS OF STRING POINTED TO BY Re. 
:NUMBER WILL BE IN DECIMAL. IF NO NUMBER, RETURN A 
;DEF AULT 
3 
; INPUTS: 
3 
sOUTPUTS 
; 

GETCNT: 

GETCNX: 

OF 1. 

R2 - POINTER TO ASCII STRING 

Ri - NUMBER READ OR A ONE 
R2 - POINTING TO CHARACTER AFTER NUMBER 

PUSH RO 

CLR R1 
CMPB (R2),0'0 
6LO GETCON 
CMPB (R2),0'9 
BHI GETCON 
ASL R1 
MOV R1,RO 
ASL Ri 
ASL Ri 
ADD RO.R1 
MOVB (R2)+,RO 
SUB #'0,RO 
ADO RO,R1 
BR GETCNX 

: TST R1 
BNE GETCXX 
INC R1 
POP RO 

RETURN 

MOV RO, -(SP) 
sSTART WITH ZERO COUNT 
sCHECK IF CHARACTER A DIGIT 
sBRANCH IF LOWER THAN ZERO 

sBRANCH IF HIGHER THAN NINE 
sMULTIPLY NUMBER BY 10 
: SAVE ON 
3: COMPUTE 4N 
3 COMPUTE 8N 
3; 8N + 2N = 10N 
3GET DIGIT FROM STING 
3GET RIO OF ASCII 
:AD0 TO NUMBER 
:GO TO NEXT CHARACTER 
;CHECK IF NUMBER IS ZERO 
sIF ZERO, CHANGE 
; TO DEFAULT OF ONE 

MOV (SP>+,RO 

SEQ 0101 
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GLOBAL SUBROUTINES SECTION 
O
a
~
O
V
 
U
D
 

015776 
016000 
016004 
016004 
016006 
016010 
016012 
016014 
016016 
016022 
016024 
016026 
016026 
016030 
016032 
016036 
016040 
016042 
016046 
016050 
016034 
016056 
016060 
016062 
016064 
016070 
016072 
016074 
016076 
016100 
016104 
016104 
016106 
016110 
016112 
016114 
016116 

015720 

000020 

000020 

000020 

100000 

000020 

016516 

: PNTNUM 

SPRINT A NUMBER 
3 
; INPUTS: 
3 Ri - RADIX OF NUMBER 
i R2 - ASCII STRING TO COUNT OF BITS IN NUMBER 
: R4 - POINTER TO NUMBER (LOW WORD) 
sOUTPUTS: 
: NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEPT FOR 

; DECIMAL NUMBERS. 
: RO - CONTENTS DESTROYED 

PNTNUM: MOV R1,RO sSAVE RADIX 
CALL GETCNT sGET COUNT OF BITS 

PNTNUS: PUSH <R2,R3,R5> 
MOV Re. -CSP) 
MOV R3,-(SP) 
MOV RS, -CSP) 

MOV (R4&)- RS sGET ONE PARAMETER WORD 
CLR RS sCLEAR STORAGE FOR OTHER 
oc Ri. #16. sMORE THAN 16 BITS IN NUMBER? 

MOV CRE)-, RS sYES, GET SECOND PARAMETER WORD 
18: PUSH R4 

MOV R4,-(SP) 

MOV RS,R4 sPUT HIGH WORD IN R4 
MOV #16. ,R2 s;COMPUTE BITS NOT WANTED 
SUB R1,R2 sBY SUBTRACTING BITS TO USE 
BGE 2t sFROM 16. 
ADD #16. Re :IF NEGATIVE, ADD 16 FOR FIRST WORD 

2s: BEQ 6% :IF ZERO, NO BITS NEED BE CLEAREC 
MOV @BIT15.R5 s;START MASK WITH SIGN BIT SET 

38: DEC Re ;COUNT BITS IN MASK 
BEQ 43 
oorae SHIFT MORE BITS TO RIGHT 

4: oe Ri. #16. +MORE THAN 16 BITS IN NUMBER? 

Bre fo RA ;YES, CLEAR IN HIGH WORD 
$ 

5%: BIC RS.RS sNO, CLEAR IN LOW WORD 
68: CALL DIVIDE sDIVIDE BY RADIX IN RO 

PUSH RS sPUSH REMAINDER ON STACK 
MOV RS. (SP) 

INC R2 sCOUNT DIGITS ON STACK 
TST R3 ;CHECK IF QUOTIENT IS ZERO 

BNE 6% 
TST R4 
BNE 6$ 

SEQ 0102 
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GLOBAL SUBROUTINES SECTION 

1 016120 020027 000012 CMP RO, #10. sIF RADIX IS DECIMAL 

2 016124 001425 BEQ 10% 3 JUST GO PRINT DIGITS ON STACK 

3 016126 010103 MOV R1,R3 sOTHERWISE COMPUTE NUMBER OF LEADING ZEROS 

4 016130 162700 000014 SUB #12. .RO sDIVIDEND IS BITS IN NUMBER 

S$ 016134 003002 BGT 73 sOIVISOR IS BITS PER DIGIT PRINTED 

6 016136 012700 000005 MOV @3,RO s (3 OR 4) 

7 016142 004737 016516 78: CALL OIVIOE 

6 016146 005705 TST RS 1 IF REMAINDER NOT ZERO 

9 016150 001401 BEQ 6% tINCREMENT QUOTIENT 

10 016152 005203 INC R3 
11 016154 160205 88: SUB R2,R3 sSUBTRACT DIGITS ON STACK 

12 016156 001406 BEQ 108 sNO LEADING ZEROS IF ZERO 

13 016160 98: PRINT #'0 sPRINT A ZERO 

016160 112700 000060 MOVB @'0,R0 

016164 004737 016240 CALL CPNT 

14 016170 005303 DEC R3 
3 016172 0013572 BNE 9% sREPEAT UNTIL COUNT REACHES ZERC 

17 016174 108: POP RS sGET CHACACTER FROM STACK 

016174 012605 MOV (SP)+.R5 

18 016176 062705 000060 ADD #'0,R5 sCNVERT TO ASCII DIGIT 

19 016202 020527 000071 CMP R5,¢'9 IF GREATER THAN A 9 

20 016206 003402 BLE 118 ; CONVERT TO A OR HIGHER 

21 016210 062705 000007 ADO @<'A-'9-1>,R5 ; FOR HEX DIGIT 

22 016214 118: PRINT RS sPRINT THE CHARACTER 

016214 110500 MOVB R5,RO 

016216 004737 016240 CALL CPNT 

23 016222 005302 DEC R2 s;REPEAT FOR ALL DIGITS 

24 016224 001363 BNE 108 : ON STACK 

25 016226 POP <R4,R5,R35,R2> 
016226 012604 MOV (SP)+,R4 
016230 012605 MOV (SP)+.RS 

016232 012605 MOV (SP)+,R3 

016234 012602 MOV (SP)+.R2 

26 016236 000207 RETURN 
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GLOBAL SUBROUTINES SECTION 
O2

ea
n~

n 
P
N
a
w
u
h
r
e
 

13 

15 
16 

17 
18 

19 

016240 
016244 
016244 
016246 
016252 
016256 
0162609 
016264 
016270 
016270 
016274 
016276 
016302 
016304 
016306 
016312 
016314 
016314 
016320 
016322 
016326 
016330 
016332 
016336 
016340 
016340 
016344 
016346 
016352 
016354 
016356 
016362 
016364 
016364 
016370 
016372 
016376 
016400 
016402 
016406 
016406 
916410 

110037 

010146 
012701 
120027 
001002 
012701 
000177 

012746 
010146 
012746 
010600 
104417 
062706 
000435 

012746 
010146 
012746 
010600 
104414 
062706 
000423 

012746 
010146 
012746 
010600 
104415 
062706 
000411 

012746 
010146 
012746 
010600 
104416 
062706 

012601 
000207 

;PRINT ONE CHARACTER 

SCALL WITH MACRO PRINT 

CPNT: 

PX: 

PS: 

CPNTX: 

MOVE RO,ERRCHR 
PUSH R1 

MOV @ERRONE Ri 
CMPB RO, OCR 
BNE 1$ 
MG @ERRNL RI 
JP ar TYPE 
PRINTF 21, @ERRCHR 

BR CPNTX 
PRINTB R1,6ERRCHR 

8R CPNTX 
PRINTX R1, @ERRCHR 

BR CPNTX 
PRINTS R1,@ERRCHE 

POP Ri 

RETURN 

SEQ 0104 

MOV Ri, (SP) 

mov AERRCHR, (SP) 
MOV R1.-(SP) 
MOV @2,-(SP) 
MOV SP ,RO 
TRAP CSPNTF 
ADO 6.SP 

MOV @ERRCHR, -(SP) 
MOV R1,-(SP) 
MOV #2. -(SP) 
MOV SP .RO 
TRAP CSPNTB 
ADD #6.SP 

MoV #ERRCHR, - (SF) 
MOV Ri, -C(SP) 
MOV @2,-(SP) 
MOV SP .RO 
TRAP CSPNTX 
ADO 06, SP 

MOV @ERRCHR, - (SP) 
MOV R1,-CSP) 
MOV @2,-(SP) 

TRAP CSPNTS 
ADD 06 .SP 

MOV (SP)+,Ri 
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GLOBAL SUBROUTINES SECTION 
~
 Oo
 
S
O
@
s
t
R
P
U
R
 
a
w
w
 

el
le
n 

AD
 

me
 

016412 
016420 
016422 
016430 
016432 
016440 
016442 
016450 
016450 
016452 
016454 
016456 
016460 
016462 
016464 
016470 
016470 
016472 
016476 
016476 
0163500 
016302 
016504 
016506 
016510 
016512 
016514 

012737 

010246 
010346 
010446 
010546 
012102 
010604 
0627048 

016270 

016314 

016340 

0163564 

000012 

015152 
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0038222 

003222 

003222 

003222 

B9 

»PRINT FORMATTED MESSAGE 

SCALE WITH MACRO PNT, PNTF. PNTB, PNTX, OR PNTS 

LPNTF : 

LONTO: 

LONTX: 

LPNTS: 
LPNT: 

MOV OPS, PTYFE 
PUSH <R2,R3,R4,RS> 

sGET ADDRESS OF STRING 

SEQ 0105 

sCOMPUTE ADDRESS OF ARGUMENTS 
3 WHICH ARE NOW ON STACK CIF ANY) 
sSAVE RETURN ADORESS 

MOV R1, -(SP) 
sPRINT THE FGRMATTED MESSAGE 
sRESTORE ALL REGISTERS 

sADJUST STACK POINTER OVER ARGUE! 
RETURN 

mov ( 
mov ¢ 
MOV ¢ 
mov ¢( 
mov ( 
mov ¢ 
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SEQ 0106 

1 sOIVIOE 
e ry 

8 sOIVIODE A S2 BIT UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER 

4 REPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER. 

5 sWILL NOT CHECK FOR DIVIDE BY ZERO. 

6 3 

ad sInPuTs: 
8 t RS - LOW 16 BITS OF DIVIDEND 

9 . 8 R4 - HIGH 16 BITS OF DIVIDEND 

10 3 RO - DIVISOR 

11 sOUTPUIS: 

le 3 RS - LOW 16 BITS OF QUOTIENT 

13 ry R4 - MIGH 16 BITS OF QUOTIENT 

1S 3 R5 - REMAINDER 

1 
16 016516 UIVivE: PUSH Re 

016516 010246 MOV R2, -(SP) 

17 016520 012702 000040 MOV @32. .R2 sSET UP SHIFT COUNT 

16 016524 005005 CLR R5 3START WITH ZERO REMAINDER 

19 016526 006505 18: ASL RS sSHIFT LEFT INTO RS 

20 016530 006104 ROL R4 

21 016532 006105 ROL RS 

22 016534 020005 CoP RO,RS sWILL DIVISOR GO INTO REMAINDER 

23 016536 101002 BHI 28 sONLY SUBTRACT IF IT WILL 

24 016540 160005 SUB RO.RS ;SUBTRACT DIVISOR 

25 016542 005203 Inc rs sPuUT A ONE INT) QUOTIENT 

26 016544 005302 at: OEC Re sCOUNT THE SHIFTS 

27 016546 001367 ONE 18 

28 016550 POP R2 
016850 012602 HOV (SP )-,R2 

29 016552 000207 RETURN 
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GLOBAL SUBROUTINES SECTION 

O
R
 

W
R
N
 
a
U
 

13 
14 
15 
16 
17 

16 
19 
20 

al 
22 
23 

016554 
016560 
016566 
016572 
016576 
016576 
010602 
016604 
016610 
016610 
016614 
016616 
016620 
016624 
016626 

016652 
016636 

013701 
116165 
105065 
016504 

042704 
010501 
062701 

012746 
010146 
010446 
012746 
104437 
062706 

004737 
001444 

sL O0A00M 
: 
3LO0AD AND START A 0M PROGRAM INTO A CONTROLLER 

’ 
INPUTS: 
: RS - CONTROLLER TABLE ADORESS 

SEQ 0107 

OPPROG - POINTER TO START OF DM PROGRAM IN MEMORY 

CONTROLLER TABLE MARKED LOADED 
IF ERROR - Z SET 

MOVB OMTMOCR1).C. TOTCRS) 
CLAB C.TOT+1(R5) 
mOv C.VECCRS),.R4 
AND CT.VEC,R4 

MOV RS.R1 
ADO @C.JSR,R1 
SETVEC R4,.R1,@PRIO7 

CALL UDAINT 
BEQ LOADER 

1GET STORAGE ADORESS OF DM PROGRAM 
3GET TIMEOUT VALUE 

1GET VECTOR OF UDA 

BIC @rC<CT.VEC> Ra 
3GET INTERRUPT SERVICE LINK 

;SET UP INTERRUPT VECTOR 
MOV @PRIO7, (SP) 
MOV Ri. -(SP) 
MOV R4,-CSP) 
MOV 03, (SP) 
TRAP C8SvEC 
ADD @10,SP 

sINITIALIZE UDA .'TTH SMALLEST 
3 RING BUFFER AND INTERRUPTS ENABLED 
s;BRANCH IF AN ERROR 
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GLOBAL SUBROUTINES SECTION 

W
O
O
 

a
w
h
 

eH
 016640 

016644 
016650 
016656 
016664 
016672 
016700 
016704 
016710 
016712 
016720 
016722 
016730 
016736 

012700 
004737 
013764 
017764 
013764 
067764 
004737 
004737 
001417 
032764 
001007 
042765 
052765 
000207 

900002 
016754 
002156 
163274 
002156 
163260 
017040 
017160 

000037 

000024 
000002 

000124 
000120 
000140 
900140 

000032 

000012 
000012 

MOv @OP.ESP,RO 
CALL _BLOCMD 
MOV OMPROG.HC .CPK +P .UADR(R4 ) 
MOV GOMPROG.HC.CPK +P. BONTCR4 ) 
MOV OMPROG,HC.CPK +P .OVRL(R4) 
ADD SOMPROG,HC .CPK +P. OVRLCR4 ) 
CALL SNOCMD 
CALL WAITMS 

SEQ 0108 

1BUILO EXECUTE SUPPLIED PROGRAM COMMAND PACKET 

1LOAD MAIN PROGRAM ADDRESS 
3 AND SIZE 
3LOAD OVERLAY ADORESS 

sSEND COMMAND TO UDA 
sWAIT FOR MESSAGE RESPONSE 

BEQ LOADER sABORT IF NO RESPONSE 
BIT @ST.MSK,HC .MPK +P. STS(R4) 
BNE LOADE1 
BIC OCT.CMD-CT.REQ,.C.FLGCRS) 
BIS @CT.RN,C.FLGCRS) 
RETURN 

;CHECK FOR ERRORS 

sCLEAR COMMAND OUTSTANDING FLAG 
sSET OM PROGRAM RUNNING FLAG 
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GLOBAL SUBROUTINES SECTION 

1 
4 
3 016740 

016740 
016742 
016744 
016746 

4 016750 
5 016752 

sUOA FAILcD TO DOWN.INE LOAD OM PROGRAM 

LOADE1: ERROF 34, ,FRROS4 

LOADER: SEZ 
RETURN 

SEQ 0109 

TRAP CSEROF 
-WORD 34 
-WORD 0 
WORD ERROS4 

:SET Z TO INDICATE ERROR OCCURRED 
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O
a
n
a
 

UV
 
a
u
r
 

016754 
016754 
016756 
016760 
016764 
016766 
016772 
016776 
017002 
017006 
017010 
017014 
017016 
017022 
017024 
017026 
017030 
017030 
017034 
017034 
017036 

000014 

000100 
000060 
001000 
000031 

177777 

000030 

000114 

s+BLOCMO 
t 
sBUILO A COMMAND IN COMMAND PACKET 
’ 
s INPUTS: 
’ RS - CCNTRCLLER TABLE ADDRESS 
t RO - COMMAND CODE 
sOUTPUTS: 

R4& - ADDRESS OF HOST COMM AREA 

SEQ 0110 

’ 
: COMMAND PACKET CONTAINING REF NUMBER ANO OPCODE. ALL OTHER FIELOS CLEAREL. 
' CMD REFERRENCE NUMBER IN CONTROLLER TABLE INCREMENTED AND RESULT 
3 
H 

IN COMMAND PACKET. 
RO - CONTENTS DESTROYED 

BLOCMD: PUSH <R1,RO> 

MOV C.RINGCRS),R4 
MOV R4,RO 
ADD eHC .CEV,RO 
my @HC .PSZ, CRO) 

@OIAG,R1 
1,CRO)+ 
<HC .PSZ>/2,R1 

cep 
BNE 
MOV 

BLOCO: MOV 
NOV 

BLOC1: CLR 
OEC 

MOV R1, -( SP) 
MOV RO, -(SP) 

sGET AOORESS OF HOST COMM AREA 
3COPY TO RO 
sCOMPUTE ADORESS OF COMMAND ENVELOPE 
3LOAD PACKET LENGTH 
3LOAD DIAG CIRCUIT IDENTIFIER 
sIF CODE IS MAINTENANCE WRITE 
: GET OTHER CIRCUIT IDENTIFIER 

sPUT IOENTIFIER INTO PACKET 
sGET WORDS TO CLEAR 
sCLEAR PACKET 

sPUT OPCOODE IN PACKET 

sRESTORE R1 
MOV (SP)+,HC.CPK oP. OPCD(R4 ) 

MOV (SP)+,R2 
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O
D
 
S
A
U
 

B
U
I
 

017040 
017040 
017042 
017044 
017050 
017054 
017062 
017070 
017076 
017102 
017110 
017110 
017112 
017114 

010046 
010146 
016504 
005265 
016564 
012764 
012764 
005775 
052765 

012601 
012600 
000207 

3 SNOCMO 

SEND A COMMAND TO THE UDA. 
MARK BOTH PACKETS AVAILABLE TO THE 
sJOA. SET COMMAND ISSUED BIT IN CONTROLLER TABLE AND INITIALIZE 
1 TIMEOUT COUNTER. 
i 
s INPUTS: 
H RS - CONTROLLER TABLE ADDRESS 
OUTPUTS: 
H R4 - ADDRESS OF HOST COMM AREA 

SNOCMD: PUSH <RO,R1> 

MOV C.RINGCRS),R4 
INC C.REFCRS) 
MOV C.REFCRS) WC .CPKeP .CRFCR4) 
MOV @RG.OWNeRG.FLG,HC .MCTCR4) 
MOV @RG.OWN,HC.CCTCR4) 
TST aRS) 
BIS @eCT.CMO.C.FLGCRS) 
POP <R1,RO> 

RETURN 

MOV RO, -(SP) 
MOV R1.-CSP) 

}LOAD R& WITH HOST COMM AREA ADORESS 
s INCREMENT CMD REFERENCE NUMBER 
:PUT IN PACKET 
sMARK MESSAGE PACKET AVAILABLE 
s;MARK COMMAND TO UDA 
s;TELL UDA COMMAND IS THERE 
3;MARK COMMAND ISSUED 

MOV (SP)+,R2 
MOV (SP)+,RO 

SEQ 0111 
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GLOBAL SUBROUTINES SECTION 
we
es
 
B
N
E
 

ee
 

017116 
017116 
017120 
017122 
017124 
017130 
017136 
017140 
017144 
017146 
017150 
017152 
017152 
017154 
017156 

000124 
000244 000120 

000122 

is CLROUF 
3 
sCLEAR THE SPECIFIED DATA BUFFER IN THE HOST COMM AREA 
3AND LOAD BUFFER DESCRIPTOR IN COMMAND PACKET TO THE BUFFER 
F 
a INPUTS: 
F RS - CONTROLLER TABLE ADORESS 
3 R4 - ADDRESS OF HOST COMM AREA 
F RO - OFFSET INTO HOST COMM AREA TO DATA BLEFER 
sOUTPUTS: 
3 DATA BUFFER CLEARED 
: COMMAND PACKET POINTING TO BUFFER 
‘ BYTE COUNT SET TO SIZE OF BUFFER 
; R4& - ADDRESS OF DATA BUFFER 

CLRBUF: PUSH <RO,R1> 

ADD R4,RO 7ADD START OF HOST COMM AREA TO OFFSET 

MOV RO, HC. CPK+P.UADR(R4) 
MOV @HC.BSZ.HC.CPK +P .BCNTCR4) :PUT SIZE OF SUFFER IN COMMAND PACKET 
MOV RO,R4 ;PUT BUFFER ADORESS IN R4 

MOV @HC .B852Z72,R1 3;GET SIZE OF BUFFER IN WORDS 
CLRBFL: CLR (RO)- :CLEAR ALL THE WORDS 

OEC R1 
BNE CLRBFL 
POP <R1,RO> 

RETURN 

MOV RO, -(SP) 
MOV R1,-CSP) 

sPUT BUFFER ADORESS IN COMMAND PACKET 

SEQ O112 



GLOBAL SUBROUTINES SECTION 
MH

 
O
O
B
W
R
D
U
N
 

a 
W
E
 

p
e
 

31 
32 

017160 
017160 
017162 
017164 
017170 
017172 
017176 
017202 
017204 
017212 
017214 
017220 
017222 
017222 
017224 
017230 
017232 
017240 
017242 
017244 
017252 
017254 
017254 
017236 
017260 
017262 
017264 
017264 
017266 
017270 
017272 

010046 
010146 
012700 
010501 
062701 
004737 
011500 
032765 
001030 
016001 
001034 

104422 
005737 
001764 
023765 
101005 
001357 
023765 
103753 

104455 
000044 
000000 
012426 

012601 
012600 
000264 
000207 

000036 

000036 
017352 

000010 

000002 

000012 

003206 

003220 000040 

003216 000036 

sWAITMS 

JI 
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8 

sWAIT FOR UDA TO RESPOND WITH A MESSAGE PACKET 
; 
s INPUTS: 
; 
sOUTPUTS 
i 
3 

WAITS: 

1s: 

2¢: 

RS - ADORESS OF CONTROLLER TABLE 

Z CLEAR IF NO ERROR 
Z SET IF ERROR, MESSAGE PRINTED 

PUSH <RO,R1> 

MOV #30. .RO 
MOV R5,.R1 
ADO eC.TO0,R1 
CALL SETTO 
mov (R5),RO 
BIT OCT.MSG,C.FLGCRS) 
ONE 3% 
MOV 2(RO),R1 
BNE 4% 
BREAK 

TST KW.CSR 
BEQ 1% 
CHP KW.EL+2,C. TOHCRS) 
BHI 2% 
BNE 1% 
CMP KW.EL.C. TOCRS) 
BLO 1% 
ERROF 56, .ERRO36 

POP <R1,RO> 

SEZ 
RETURN 

S€Q 0115 

HOV RO, -(SP) 
MOV R1, -(SP) 

sSET TIME OUT VALUE OF 30 SECONDS 
sPOINT TO TIME OUT COUNTER 

3GET ADDRESS OF UDAIP REGISTER 
3LO0K IF INTERRUPT OCCURRED 
sBRANCH IF SO 
1LO00K AT UDASA REGISTER 
sBRANCH IF ERROR CODE PRESENT 

TRAP CsBRK 

3SEE IF A CLOCK ON SYSTEM 

;CHECK IF TIMEOUT HAS HAPPENED 

TRAP CsERrOF 
. WORD 36 
-WORD O 
.- WORD ERRO36 

MOV (SP)-,R1 
MOV (SP}+,RO 
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GLOBAL SUBROUTINES SECTION 

042765 000010 000012 3%: 1 
2 

N
a
w
 

017274 
017302 
017302 
017304 
017306 
017310 
017312 
017312 
017314 
017316 
017320 
017322 
017322 
017324 
017326 
017330 

012601 
012600 
000244 
000207 

104455 
000045 
000000 
012440 

012601 
012600 
000264 
000207 

4%; 

KO 

BIC @CT.MSG,C.FLGCRS) 
POP <R1,RO> 

CL2z 
RETURN 
ERRDF 37, ,ERRO3S7 

POP <R1,RO> 

SEZ 
RETURN 

1CLEAR MESSAGE RECEIVED FLAG 

i1GIVE NO ERROR RETURN 

MOV (SP)+,R1 
MOV (SP>+,RO 

SEQ 0114 
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GLOBAL SUBROUTINES SECTION 

1 sNXMI 

e ’ 
3 sNON-EXISTANT MEMORY SERVICE ROUTINE 

4 3 

5 s INPUTS: 

6 H NXMAD SET TO ZERO 

? sOUTPUTS: 

8 H NXMAD SET TO ONES IF NON-EXISTANT TRAP OCCURED 

10 017332 BGNSRV NXMZ 
017332 

ll 
12 017332 012737 177777 OO2172 MOV @-1,NXMAD 

14 017340 ENDSRV 
017340 
017340 000002 

NXMI: : 

110031: 
RTI 

SEQ 0115 
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GLOBAL SUBROUTINES SECTION 
O
O
r
a
O
V
a
w
u
f
r
w
 

017342 
017342 
017342 052710 000010 
017346 
017346 012600 
017350 
017350 
017350 ~=000002 

; UDASRV 

;UDA INTERRUPT SERVICE ROUTINE. MARKS UDA CONTROLLER TABLE THAT AN 
sINTERRUPT HAS BEEN RECEIVED. 
; 
;THIS ROUTINE IS CALLED BY A (JSR RO,UDASRV) INSTRUCTION FROM WITHIN 
;THE CONTROLLER TABLE. THE PC STORED IN RO IS THE ADDRESS OF THE C.FLG 
sWORD IN THE CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS 
30F RO FOLLOWED BY THE INTERRUPTED PC AND PS. 

INPUTS: 
3 RO - ADDRESS OF C.FLG WORD IN CONTROLLER TABLE 
; STACK - SAVED CONTENTS OF RO 
s;OUTPUTS: 
i CT.cMO CLEARED AND CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE 
3 RO - RESTORED FROM STACK 

BGNSRV UDASRV 
UDASRYV: : 

BIS eCT.MSG, CRO) :SET CT.MSG 
POP RO sRESTORE RO 

MOV (SP)+.RO 
ENOSRV 

L1003e: 
RTI 

SEQ 0116 



NG 
SEQ 0117 
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GLOBAL SUBROUTINES SECTION 
O
S
I
M
 
W
H
 

017352 
017352 
017354 
017356 
017360 
017364 
017366 
017370 
017372 
017374 
017376 

017400 
017404 
017410 
017414 

017416 
037420 

017422 
017424 

017426 
017426 
017430 
017432 

010246 
010346 
005002 
013703 
006200 
103001 
060302 
006303 
0035700 
001372 

013700 
013703 
020037 
001371 

060200 
005503 

010021 
010311 

012603 
012602 
000207 

003214 

003216 
003220 
003216 

;SETTO 

;SET TIMEOUT COUNTER TO SOME NUMBER OF SECONDS FROM CURRENT TIME. 

; INPUTS: 
; RO - NUMBER OF SECONDS FOR TIMEOUT 
3 Ri - ADDRESS WHERE TWO WORD TIME TO BE PUT 
sOUTPUTS: 
; RO - CONTENTS DESTROYED 
3 R1 - INCREMENTED BY 2 

s;COMPUTE CLOCK TICKS TIL TIMEOUT 

SETTO: PUSH <R2,R3> 
mOv Re, -(SP) 
MOV R3,-(SP) 

CLR R2 ;CLEAR PRODUCT 
MOV KW.HZ,R3 ;GET MULTIPLICAND 

SETOO: ASR RO sSHIFT MULTIPLIER TO RIGHT 
BCC SETO1 :IF A ONE BIT SHIFTED OUT 
ADD R3,Re2 ; ADD PRLTIPLICAND TO PRODUCT 

SETO1: Te Re ;OD0UBLE THE MULTIPLICAND 

BNE SETOO s;CONTINUE UNTIL MULTIPLIER IS ZERO 

sGET CURRENT TIME 

SETO2: MOV KW.EL,RO ;GET TIME 
MOV KW.EL+2,R3 
CMP RO, KW.EL :IF CHANGED DURING RETRIEVAL 
BNE SETO2 ; GET IT AGAIN 

:AD0 TIME TIL TIMEOUT 

ADD R2,RO : ADO 
ADC R3 

;PLT RESULT IN STORAGE 

MOV RO.CR1)> 
MOV R3,(R1) 

POP <R3,R2> 
MOV (SP)+,R3 
MOV (SP)+,Re 

RETURN 
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GLOBAL SUBROUTINES SECTION 

1 tUDAINT 

e 
3 1 FUNCTIONAL OESCRIF TION: 

4 SUBROUTINE TG INITIALIZE A UDA AND BRING IT ON-LINE. 

5 ; ALL STEPS ARE CHECKED. AN ERROR MESSAGE IS REPORTED IF ANY ERROR 

6 3 OE TECTED. 

7 FY 

6 vINPUTS: 

9 R5 - ADORESS OF CONTROLLER TABLE. 

10 HTMPLICIY INPUTS: 

11 C.RINGCRS) - ADORESS GIVEN TO UDA AS START OF RING BLFFER. 

le LENGTH OF RING STRUCTURE IS ONE ENTRY EACH. 

13 {OUTPUTS; 

14 3 CONDITION 2 - SET IF ANY ERROR REPORTED. CLEAR IF NO ERROR. 

15 ’ AOORESS OF UDAIP REGISTER IN UDA 

is : 8S - UNCHANGED. 

18 FILL HOST COMMUNICATION AREA WITH ALL ONES 

1 
20 017434 016502 000014 UDAINT: MOV C.RING(RS).R2 3GET FIRST ADORESS OF RING BUFFER 

21 017440 012703 000006 MOV @<HC .RSZe2 HC ..ISZ>/2,R3 sGET SIZE OF RING BUFFER 

22 017844 012722 177777 UDATIL: MOV @-1,(R2)> sWRITE ONES TO BUFFER 

23 017450 005503 OEC RS 3sCOUNT THE WORDS IN BUFFER 

3 017452 003374 BGT UDATIL 3LOOP UNTIL ENTIPE BUFFER WRITTEN 

Fd 300 THE INITIALIZATION 

26 017454 004757 017702 CALL UDAIST 3:00 FIRST THREE STEPS 

29 017460 103506 8CS UDAIEx :GET OuT IF UDA MICROCODE REPORTED Ff AIL URE 

3O 017462 012364 000002 MOV (R3)>+,2°R4) sWRITE NEXT WORD TO UDASA REGISTER 

31 017466 012703 000310 MOV #200. R35 ;GET TRY CGUNTER 

32 017472 016402 000002 UDAIIA: MOV 2(R4),R2 3L0O0K AT UODASA 

33 017476 001407 BEQ WATIC 

34 017500 005303 DEC R3 

35 017502 0013735 ONE UDAIIA 

36 017504 ERRDF 24, ,ERROZ4 

017504 1046455 TRAP CSEROF 

017506 000030 . WORD 24 

017510 000000 . WORD (6) 

017512 0123514 . WORD ERRO?4 

37 017514 000470 OR UDAIEX 
36 017516 016264 000002 UDAIIC: MOV R2,2CR4) sWRITE 0 TO UDASA (PURGE ) 

39 017522 011402 MOV (R4).R2 sREAD FROM UDAIP (POLL) 

40 017824 004737 020220 CALL UDARSP 3WAIT FOR STEP OR ERROR BIT 

41 017530 103462 BCS UDAIEX ;GET OUT IF UDA MICROCODE REPORTED FAILURE 

42 017$32 042702 174017 BIC @tC<SA.CNT> Re] ;CLEAR OTHER BITS 

43 017536 006202 ASR Re iMOVE TO RIGHT OF REGISTER 

44 017540 006202 ASR Reo 
45 017542 006202 ASR Ro 
4 017544 006202 ASR Ro 
47 017546 020227 000006 CMP R2, 06 ;CONTROLLER MODEL MUST BE 6 

48 017552 001410 BEQ UAI2 
49 017554 020227 000015 CMP R2,413. ; OR 18 

SO 017560 001405 BEQ WAT2 

51 017562 ERROF 14, ,ERROL4S ;REPORT CONTROLLER NEEOS NEW REVISION 

017562 104455 TRAP CSERDF 

0175é4 000016 .WORD (14 
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917566 000000 
017570 012120 
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GLOBAL SUBROUTINES SECTION 

SEQ 0120 

sCMECK HOST COMMUNICATION AREA FOR ALL ZEROS 1 
e 
3 017574 016502 000014 UDAT2: MOV C.RING(RS).Re sGET FIRST ADDRESS OF RIN: BUFFER 

4 017600 010201 MOV R2.R1 sSAVE FOR ERROR MESSAGE 
5 017602 012703 000006 MOV @<HC .RSZe2-HC .ISZ>/2.R3 sGET SIZE OF RING BUFFER 

6 017606 005722 UDAT2L: TST (R2)- sCHECK WORD IN BUFFER 
7 017610 001003 ONE UDAI2E :GO TO ERROR REPORTER IF NOT ZERO 

6 017612 005303 OEC RS sCOUNT THE WORDS IN BUFFER 

9 017614 003374 BGT UWDATeL 1LOOP UNTIL ALL WORDS CHECKED 

10 017616 000405 BR UDAIS 
1! 

12 017620 UDAIZE: ERROF 25, ,ERRO2! sREPORT BUFFER NOT CLEARED 
017620 104455 TRAP CSEROF 
017622 000027 -WORD 22 
017624 000000 -WORD 0 
017626 012236 -WORD ERRO2S 

i; 017630 000422 BR UDAIEX 

13 sSEND GO BIT 10 UDASA REGISTER TO END INITIALIZATION 
1 
17 017632 UDAI3: 
18 017632 912700 000001 MOV @SA.GO,RO 
19 017636 010064 000002 MOV RO, 2(R4 ) sSEND TO UDA 

20 017642 016501 000014 MOV C.RINGCRS).R1 
21 017646 010161 000004 MOV R1,HC.MSGCR1) 
22 017652 062761 000020 000004 ADD @HC .MPK HC .MSGCR1) 
23 017660 010161 000010 MOV R1,HC.CHDCR1) 
24 017664 062761 000104 000010 ADO @HC.CPK HC .CMDCR1) 
25 017672 000244 CLZ sCLEAR Z AS NO ERROR INDICATION 
és 017674 000207 RETURN 

28 sERROR RETURN 

30 017676 000264 UDAIEX: SEZ 3SET Z TO INDICATE ERROR OCCURRED 
31 017700 000207 RETURN 
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GLOBAL SUBROUTINES SECTION 

O
R
W
P
U
 
S
U
I
 

12 017702 
017702 

13 017704 
0177046 

14 017706 
15 017712 

017712 
16 017716 
17 017720 
18 017722 
19 017726 
20 017732 
21 017740 

25 017746 
26 017752 
27 017756 

017756 
017762 
017766 
017772 
017776 

002172 

000340 
017332 
000004 
000003 

000010 
000002 

000004 

002172 

020124 
020124 

sUDAIST 
’ 
sSTART THE INITIALIZATION PROCESS ON THE SELECTED UDA. 
STOP BEFORE WRITING THE THIRD WORD SO UDA DOES NOT 
sATTEMPT ANY UNIBUS TRANSFERS. 
3 
s INPUTS: 
H RS - ADDRESS OF CONTROLLER TABLE 

sLOAD TABLE OF DATA TO SEND TO UDASA REGISTER 

UDAIST: BREAK 
TRAP CsBRK 

PUSH RI 
MOV R1,-(SP) 

mov C.VECCRS),R4 
AND CT.VEC,R4 

BIC orC<CT.VEC> Ra 
ASR R4 
ASR R4 
BIS @SA.STP,R4 
MOV R4,UDAID1 
MOV C.RINGCRS),UDAID2 
ADD @HC .MSG,UDAIO2 ; 

sSET STEP BIT IN DATA WORD 
sLOAD INTERRUPT VECTOR 
3LOAD MEMORY ADDRESS 

OF FIRST RESPONSE RING 

s;START THE INITIALIZATION BY WRITING TO UDAIP REGISTER 

MOV C.UADR(RS).R4 
CLR NXMAD 
SETVEC #4, ONXMI, @PRIO7 

sGET ADORESS OF UDAIP REGISTER 
sCLEAR MEMORY ERROR FLAG 
sSET UP VECTOR 4 

MOV @PRIO7, -C SP) 
MOV ONXMI , - (CSP) 
Mov o4,-(SP) 

MOV 03, -(SP) 
TRAP CS$SVEC 
ADO #10,SP 

TST 2(R4) 
CLR (R4) 
CLRVEC o4 

TST NXMAD 
BEQ UDAISG 
ERROF 20, ,ERRO2O 

SEC 
BR UDAISE 

sACCESS UDASA REGISTER 
iWRITE TO UDAIP 
1GIVE UP THE VECTOR 

mov 
TRAP 

sSEE IF A MEMORY ERROR OCCURRED 

#4 ,RO 
CsCvec 

TRAP CS8EROF 
-WORD 20 
-WORD 0 
-WORD ERROZO 



F 10 

CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VO5.01b Monday 01-Oct-84 10:07 Page 108 

GLOBAL SUBROUTINES SECTION 

SEQ O122 

:SET UP LOOP PARAMETERS TO EXECUTE THE FOUR STEPS OF INITIALIZATION 1 
e 
3 020042 012737 004000 020356 UDAISG: MOV #@SA.S1.UDARSD sSTORE RESPONSE MASK 

5 020050 0127038 020116 MOV SUDAIOT,RS sAND INDEX TO TABLE 

6 sWAIT FOR AND CHECK RESPONSE DATA 
7 
8 020054 004737 020220 UDAISL: CALL UDARSP sWAIT FOR STEP OR ERROR LITS 

9 020060 103414 BCS UDAISE sEXIT IF ERROR 
10 020062 0047355 CALL @R3)- sCALL RESPONSE CHECKER FOR STEP 

11 020064 103412 BCS UDAISE sGET OUT IF ERROR 

12 020066 006337 020556 ASL. UDARSO sSHIFT TO NEXT STEP BIT 

18 020072 032737 040000 020356 BIT @SA.S4,UDARSD sCHECK IF NOW AT STEP 4 

14 020100 0010035 BNE UDAISX sGET OuT IF SO 
15 020102 012364 000002 MOV (R3)+,2°R4) sWRITE DATA TO UDASA REGISTER 

16 020106 000762 BR UDAISL sSTAY IN LOOP 

18 020110 000241 UDAISX: CLC sCLEAR CARRY FOR NO ERROR INDICATION 
19 020112 UDAISE: POP R1 

020112 012601 MOV (SP)+,R1 

20 020124 000207 RETURN 
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C
A
N
D
Y
 

a
u
t
r
e
 

020116 
020120 
020122 
020124 
020126 
020130 

020132 
020136 
020142 

020144 
020150 
020152 
020156 
020162 

020164 
020170 
020174 

020200 
020202 
020204 
020204 
020206 
020210 
020212 
020214 
020216 

020132 
000000 
020144 
Q00000 
020164 
100000 

012701 
042702 
000416 

013701 
000301 
042701 
052701 
000406 

004400 
001140 

020120 

177400 
010000 

020120 
177400 
020000 

SEQ 0123 

sDATA TO BE SENT AND RECEIVED BY UDA INITIALIZATION 

UDAIOT: .WORD UDAIR1 sFIRST WORD RESPONSE CHECK ROUTINE 
UDAID1: .WORD 0 sFIRST WORD TO SEND TO UDASA 

-WORD UDATIR2 sSECOND WORD RESPONSE CHECK ROUTINE 
UDAID2: .WORD O sSECOND WORD TO SEND TO UDASA 

-WORD UDAIRS sTHIRD WORD RESPONSE CHECK ROUTINE 
UDAIDS: .WORD SA.TST sTHIRD WORD TO SEND TO UDASA 

sRESPONSE CHECK FOR FIRST WORD FROM UDASA 
sCHECK FOR PROPER CONTROLLER TYPE 

UDAIR1: MOV @SA.S1+SA.DI,R1 sSET STEP ONE BIT 
BIC @<SA.QB+SA.MP+SA.SM> ,R2 sMASK OFF UNWANTED BITS 
BR UDAIRC sNOW COMPARE 

sRESPONSE CHECK FOR SECOND WORD FROM UDASA 
sCMECK FOR ECHO OF INTI AND VECTOR 

UDAIR2: MOV _UDAID1.R1 sGET WORD SENT TO UDASA 
SWAB R1 sGET HIGH 8 BITS 
BIC 0177400,R1 
BIS @SA.S2,R1 sSET STEP 2 BIT 
BR UDAIRC sNOW COMPARE 

sRESPONSE CHECK FOR THIRO WORD FROM UDASA 
sCHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS 

UDAIRS: MOV UDAIO1 RI sGET WORD SENT TO UDASA 
BIC #177400,R1 JUST LOW 6 BITS 
BIS @SA.S5,R1 sSET STEP 3 BIT 

:;COMPARE EXPECTED DATA IN R1 WITH ACTUAL DATA IN R2 

UDAIRC: CMP R1,R2 sCOMPARE THE DATA 
BEQ UDAIRX EXIT IF COMPARED CORRECTLY 
ERROF 25, .ERRO2S +REPORT ERROR 

TRAP CSERDF 
-WORD 25 
-WORD 0 
-WORD ERRO2S 

SEC 
UDAIRX: RETURN 



H1O 

CZUDKO UDASOA/KDASO-Q FORMATTER MACRO VOS.01b Monday 01 Oct-84 10:07 Pege 110 

GLOBAL SUBROUTINES SECTION 

O
O
B
N
O
U
 

a
u
t
h
o
r
 

010146 
052737 
012700 
010501 
062701 
004737 

012601 
033764 
001024 

104422 
005737 
001770 
023765 
101005 
001363 
023765 
103757 
016402 

104455 
000026 
000000 
012210 

37 000407 

020356 

000002 

000036 

s UDARSP 
: 
;WAIT FOR UDA TO RESPOND WITH DATA IN UDAS® REGISTER. 

sEITHER STEP BIT FROM MASK IN LOCATION UD4RSD OR ERROR BI! 

sWILL CAUSE A TERMINATION. 

3AN ERROR MESSAGE WILL CE PRINTED IF THE UDA DOES NOT RESPOND 

:IN 10 SECONDS OR IF ERROR SETS. 

; 
3s INPUTS: 

3 UDASRO - MASK OF STEP BIT TO LOOK FOR 

i RS - ADORESS OF CONTROLLER TABLC 

i R4 - ADORESS OF UDAIP REGISTER 

;OUTPUTS: 

$ ERROR MESSAGE IF YIME OUT ON RESPONSE OR ERROR BIT SETS 

: R2 - DATA FROM UDASA REGISTER 

3 CARRY SET IF ERROR BIT SETS OR TIME OUT 

UDARSP: PUSH R1 
MOV R1,-(SP) 

BIS @SA.ERR,UDARSD 3SET ERROR BIT IN MASK WORD 

MOV #10. .RO 3SET UP FOR 10 SECOND TIMEOUT 

MOV RS.R1 sPOINT TO COUNTER IN CONTROLLER TABLE 

ADO @C.T0,R1 

CALL SETTO 
POP Ri 

MOV (SP)-,R1 

UDARSi: BIT UDARSD,2CR4) 3L00K AT ERROR AND STEP BIT 

BNE UDARS2 sBRANCH IF EITHER SET 

BREAK 
TRAP CsBRK 

TST KwW.CSR ;SEE IF CLOCK ON SYSTEM 

BEQ UDARS1 
oe KW -EL +2.C. TOHCRS) sCHECK IF TIME OUT OCCURRED 

ONE UDARS1 
CoP KW.EL.C. TOCRS) 

BLO UDARS1 

18; MOV 2(R4),R2 3GET REGISTER CONTENTS 

ERRDF 22, ,ERRO22 sREFORT TIME OUT ERROR 
TRAP CSEROF 

-WORD 22 
.WORD O 
.WORD ERRO22 

BR UDARSE 

SEQ 0124 
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A
 

& 
i
f
y
 

020330 
020334 
020336 
0203% 
O2t $40 
020342 
20344 
020346 
620350 

120352 
1120354 

0/0356 

016402 000002 
100006 

104455 
000025 
000000 
012146 
000261 
000207 

000241 
020207 

000000 

T10 

:;CMECK IF ERROR BIT SET 

UDARS2: MOV 2(R4),R2 
BPL UDARSX 
ERRDF 21, ,ERRO21 

UDARSE: SEC 
RETURN 

sNORMAL EXIT 

UDARSX: CLC 
RETURN 

sLOCATION FOR STEP BIT MASK 

UDARSO: .WORD 0 

sGET REGISTER CONTENTS 
sEXIT IF ERROR NOT SET 
sREPORT ERROR INFO 

TRAP CSEROF 
-WORD 21 
-WORD 0 
-WORD =ERRO21 

sCLEAR CARRY AS NO ERROR INDICATION 

sLOAD BY CALLING ROUTINE 

SEQ 0125 
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O
a
A
n
e
 

Y
W
a
w
u
f
r
 

062737 
005537 
012777 

000002 

000001 003216 
003220 
000105 162606 

J10 

rKWLIT 

;CLOCK INTERRUPT SERVICE ROU” INE 

BGNSSV KW11T 

ADO @1,KW.EL 
AOC KW.EL +2 
MOV @KWOUT. .@KW.CSR 

ENDSRV 

KWIlI:: 
sCOUNT THE INTERRUPT 

sRESTART THE CLOCK 

£10033: 
RTI 

SEO 0126 
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O
B
n
D
U
 
W
H
 

8 
w
 

ry
 

33 

020552 
020552 

065737 
001465 

010046 
010346 
010446 
010546 
0137035 
013704 
013700 
004737 
012700 
004737 

010546 
004737 

010346 
004137 
003712 
000002 
020527 
003004 

112700 
004737 

010546 
004137 
003735 
000002 

012605 
020527 
003004 

112700 
004737 

010546 
004137 
003743 
000002 

012605 

003206 

0C3216 
003220 
003214 
016516 
000074 
016516 

016516 

016450 

000011 

000060 
016240 

O1€ 50 

sRNTIME 

;PRINT RUNTIME 
H 
: INPUTS: 

; 
sOUTPUTS 

1%: 

2s: 

KW.EL - CONTAINS ELAPSED TIME 
KW.HZ - HERTZ OF CLOCK 

IF CLOCK ON SYSTEM: 
“ RUNTIME HH:MM:SS ” PRINTED 

IF NO CLOCK: ONE SPACE IS PRINTED 

sCHECK IF A CLOCK PRESENT TST KW.CSR 
BEG RNTIMX 
PUSH <RO,R3,R4,R5> 

MOV KW.EL,R3 
MOV KW.EL+2,R4 
MOV KW.HZ,RO 
CALL DIVIDE 
MOV #60. ,RO 
CALL DIVIDE 
PUSH R5 

CALL DIVIDE 
PNT RNTIM,RS 

PRINT @#'0 

PNT RNTIM1 RS 

POP RS 

CHP R5,69. 
BGT 2% 
PRINT @'0 

PNT RNTIM2,R5 

POP <R5,R4,R3,RO> 

3;BRANCH IF NOT 

sGET ELAPSED TIME 

sGET SPEED OF CLOCK 
sCOMPUTE SECONDS OF ELAPSED TIME 
sNOW OIVIOE BY 60 
: TO COMPUTE MINUTES 
sSAVE REMAINDER AS SECONDS 

sDIVIDE BY 60 AGAIN 
sPRINT HOURS 

IF MINUTES 9 OR LESS 

sPRINT A LEADING ZERO 

;NOW PRINT MINUTES 

sGET SECONDS 

:IF 9 OR LESS 

sPRINT A LEADING ZERO 

sNOW PRINT SECONDS 

sHOURS IN 83 

MOV RS. -(SP) 

MOV R3.-CSP) 
JSR_R1,LPNT 
WORD RNTIM 
-WORD PNT.CT 

MOVB @'0,R0 
CALL CPNT 

MOV RS, -CSP) 
JSR _R1,LPNT 
.WORD RNTIM1 
.WORD PNT.CT 

MOV (SP)+,R5 

MOVB #'0.RO 
CALL CPNT 

MOV RS, -(SP) 
JSR R1,LPRT 
.WORD RNTIM2 
.WORD PNT .CT 

MOV (SP)+,RS 

SEQ 0127 
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020554 
020556 
020560 

35 920562 
920362 
020566 

36 020572 

012604 
012603 
012600 

112700 
004737 
000207 

000040 
016240 

RNTIMX: PRINT <@’ 

RETURN 

> 

L10 

sPRINT A SPACE 

MOV (SP)+,R4& 
MOV (SP)-,R3 
MOV CSP )+,RO 

MOvB @ RO 
CALL CPNT 

SEQ 0128 
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1 020574 
020574 
020576 

O
O
r
t
A
W
U
a
W
D
Y
 

x 

44 021010 
45 021014 

104443 
000406 
003270 
000152 
003544 
A77777 
000001 
000013 

012705 
121527 
103443 
122527 
10104 
121527 
001406 
12).$27 
103432 
122527 
101027 
122527 
001024 
012704 
012703 
005000 
121523 
001401 
005200 
126523 
001401 
005200 
126523 
001401 
005200 
005700 
001407 
005304 
001360 

004137 
011671 
000000 
000713 
012701 
010403 
020327 
103404 
112721 
162703 
062703 
110321 
112721 
062704 

012703 
005000 

000002 

DATE: 

DAY: 

DAS1: 

GMANIO OATEQ,DATEI,A,-1,1.11., YES 

MOV @DATEI.RS 
CMPB (RS),@'0 

923
 

a°¢
 

3 
3 

“
a
 

: 3 
sa
ri
 

Ef 
| 

—4
 

vn
 

9
3
 

>
 =
e
 

m
 

P4
9 

BR DATE 
MOV @DATEO,R1 
MOV R4,RS 
CMP R3,610. 
8L0 MONG 
MOVB #'1,(R1)+ 
SUB 10. .R3 
ADD #'0,R3 
MOVB R3,(R1)> 
MOVB @'-,(R1)- 
ADD @DAYS-1,R4 

MOV @DATEI,RS 
CLR RO 

CRS5),CR3)> 

sGET DATE 

100008 : 
3GET POINTER TO ANSWER 

3GET NUMBER OF MONTH 
sGET POINTER TO MONTH NAMES 

:GET POINTER TO DATE FOR FORMATTER 
sGET COPY OF MONTH NUMBER 
:; IF 10 OR GREATER 

sPUT A “1” IN OUTPUT 

sCONVERT MONTH NUMBER TO ASCIT 
sPUT A NUMBER IN OUTPUT 
sPUT A “-" IN OUTPUT 
;GET POINTER TO DAYS IN MONTH 

s INDEXED BY NUMBER OF MONTH 
1GET POINTER TO DATE INPUT 

SEQ 0129 

TRAP C SGMAN 
BR 100008 

. WORD OATEI 

.WORD T*CODE 

. WORD OaTed 
-WORD  -1 
.WORO TSLOLIM 
-WORD - TEéHILIM 

JSR R1,LPNTF 
.WORD DATEX 
.WORD PNT.CT 
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GLOBAL SUBROUTINES SECTION 

a6 
47 
46 
49 
50 
51 
Se 
53 
4 
55 
56 
57 
58 
59 
60 
61 
62 
63 

100 
101 
102 

021016 
021022 
021024 
021026 
021030 
021032 
021034 
021036 
021040 
021042 
021046 
021030 
021052 
021054 
021056 
021060 
021062 
021066 
021072 
022074 
021076 
021100 
021102 
021104 
021110 
021112 
021116 
021120 
021122 
021126 
021126 
021130 
021132 
021134 
021140 
021142 
021144 
021146 
021150 
021152 
021156 
021160 
021164 
021166 
021172 
021174 
021176 
021202 
021206 
021210 
021214 
021216 
021220 
021222 
021224 
021226 
021230 

121327 
001413 
111321 
0063500 
010002 
006300 
006300 
060200 
112502 
162702 
060200 
000762 
120014 
101327 
005700 
001725 
062705 
121527 
001320 
112521 
010504 
005000 
005002 
121427 
103416 
121427 
101013 
006300 

012702 
020027 
103002 
012702 
105712 
001402 
112221 
000774 
112521 
001376 
000207 

000055 

000003 
000055 

000071 

DAY1: 

DAYe: 

YER1: 

YER2: 

YERS: 

YER4; 

YERS: 

CMPB (R3).6' 

Be
 

Be
83

3 3 

28
58
8 

Ba
t 

CRA) 

sSEE IF OATE IS ZERO 
sERROR IF SO 

sCHECK FOR “-" BETWEEN DAY 
3; AND YEAR _IN OUTPUT 

oCR1L)+ sPUT “-" IN OUTPUT 
3sGET COPY OF INPUT STRING POINTER 

A
L
R
S
 

253
4 

~
«
~
 238
3 

Eg
Pg
ee
ga
Rg
en
az
g 

33
3g
3°
83
 

SER
REp

 
283

8 
r
n
 

w
a
r
a
A
w
 

22
 

B
w
 

u
e
 

a8
28
5 

B
g
o
8
8
2
3
 

Pr
) 

33
5”
 

3 

BE 
ea

se
 eA 

83
 

23
3 

: 
552

5 

MOV #YEAR19 Re 
CMP RO, #70. 
BHIS YER4 
MOV #YEAR2O,R2 
TSTB (R2) 
BEQ YERS 
MOVB (R2)+,(R1)+ 
BR YER4 
MOVB CR5)+,CR1)> 
BNE YERS 
RETURN 

SEQ 0150 
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GLOBAL SUBROUTINES SECTION 

SEO 0131 

103 
104 0212382 000000 BRSAV: .WORD 0 DEFAULT OR LEVEL AND VECTOR 

105 
106 021234 ENDMOD 
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PROTECTION TABLE 

1 -SBTTL PROTECTION TABLE 

ée 
3 021234 BGNO0 
4 
s gee 

6 ; THIS TABLE IS USED BY THE RUNTIME SERVICES 

7 3 TO PROTECT THE LOAD MEDIA. 
8 3° 
9 

10 021234 BGNPROT 

1 021254 LSPROT: : 

1 
12 021234 177777 -1 sOFFSET INTO P-TABLE FOR CSR ADORESS 

13 021236 177777 -1 sOFFSET INTO P-TABLE FOR MASSBUS ADORESS 

iS 021240 177777 -1 sOF FSET INTO P-TABLE FOR DRIVE NUPBER 

16 021242 ENDPROT 
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PROTFCTION TABLE 

O
a
 
~
R
N
 

a 
U
e
 

45 021242 
021242 

47 021242 
021242 
021246 

49 021250 
021250 

30 021252 
31 021260 
S2 021262 
53 02'262 

012700 000040 
104447 

103004 
012737 
000432 

000010 003204 

.SBTTL 

‘ 

¢ 

3 

3 

3 

3 

ty 

3 

3 

3 

3 

3 

e 

i 

3 

i 

3 

e 

3 

3 

3 

3 

3 

U 

3 

3 

3 

* 

3 

é 

i 

3 

3 

3 

3 

H 

3 

3 

$ 

3 

i$: 

INITIALIZE SECTION 

THE INITIALIZE SECTION CONTAINS THE CODING THAT IS PERFORMED 
AT THE BEGINNING OF EACH PASS. THIS CODE IS EXECUTED UNDER F IvE 
CONDITIONS. THERE 
ARE SUPERVISOR EVENT FLAGS THAT ARE USED 10 LET THE 
OIAGNOSTIC KNOW UNDER WHICH CONDITION THE EXECUTION IS TAKING 
PLACE. THE EVENT FLAGS ARE READ USING THE “READEF” MACRO. 
THE CONDITIONS UNDER WHICH THE INIT CODE IS EXECUTED AND Tre 
CORRRESPONDING EVENT FLAGS ARE: 

START COMMAND EF .START 
RESTART COMMAND EF .RESTART 
CONTINUE COMMAND EF . CONTINUE 
POWERDOWN/POWERUP EF .PWR 
NEW PASS €F .NEW 

IF HERE FROM START COMMAND THEN 
SET ISTRY BIT E€ CLEAR OTHER BITS IN FLAG 

IF HERE PROM RESTART COMMAND THEN 
SET IREST BIT IN IFLAGS 

IF HERE FROM START OR RESTART COMMAND THEN 
RESET ALL UNITS 
ESTABLISH FREE MEMORY 
CLEAR TNUM 
INITIALIZE CLOCK 
QUILO CONTROLLER © ORIVCS TABLES IN MEMORY 

EXIT INIT SECTION 

IF HERE FROM CONTINUE COMMAND THEN 
SET ICONT BIT IN JFLAGS 
EXIT INIT SECTION 

IF HERE FROM POWER FAIL RESTART THEN 
EXIT INIT SECTION 

IF HERE FROM NEW PASS OR S\®-PASS THEN 
LOOK FOR ANY ADDED OR DROPPED UNITS 
EXIT INIT SECTION 

BGNINIT 
LSINIT:: 

}HERE FROM START COMMAND? 

READEF EF .STA 
MOV 
TRAP 

:GRANCH TO 18 IF NOT, ELSE 

BNCOMPLE TE 18 acc 

Mov @ISTRT,IFLAGS 3SET START BIT IN FLAG. 

BR INIT1 
sHERE FROM RESTART COMMAND? 

READEF @€F .RES 

SEQ 01353 

@EF .STA,RO 
CSREFG 

18 



IWITIALIZE SECTION 

G21262 012700 
021266 104447 

$5 021270 
021270 

S56 021272 
57 021300 
$48 C2132 
$9 021302 

021302 
021306 

$1 021310 
021310 

62 021312 
63 021320 
64 021326 
65 021330 
66 021330 

021330 
021334 

68 021336 
021336 

69 021340 
021340 

71 021342 

103004 
052737 
000422 

012700 
104447 

103007 
042737 
052737 
000405 

012700 
104447 

103401 

104444 

000137 

78 021346 
79 021352 
60 0213556 
861 021360 
82 021564 
63 021370 
84 021372 
85 021374 
66 021400 001757 
87 021402 010037 

89 000105 

91 021406 005037 
92 021412 005037 
93 021416 

021416 012700 
021422 104462 

9A 021424 
021424 103415 

012700 
104462 

012700 
030037 
001011 
012700 
030037 
001004 
006300 
030037 

93 021426 
021426 
021432 

000037 

0032046 

000020 003204 
000002 003204 

000034 

022126 

000120 

es: 

3%; 

INITQT: 

INITO: 

oe
 

os
 

oe
 

os
 

INIT1: 

18; 

Ell 
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BNCOMPLE TE 2s 

81S @IREST,IFLAGS 
eR INIT1 

READEF @€F .CON 

BNCOMPLETE 3$ 

BIC @ISTRTH, IFLAGS 
81S @ICONT .IFLAGS 
BR INITO 

READEF EF .PUR 

BCOMPLETE INITO 

DOCLN 

JP INITXX 

MOV 
TRAP 

1BRANCH TO 28 IF NOT, ELSE 

ecc 
SET RESTART BIT IN FLAG. 

sHERE FROM CONTINUE COMMAND? 

mOv 
TRAP 

sBRANCH TO 36 IF NOT, ELSE 

acc 
sCLEAR 1ST TIME THRU FLAG AND 
sSET CONTINUE BIT IN FLAG. 

sHERE FROM POWER FAIL? 

sBRANCH TO INITO IF POWER FAIL. 

MOV 
TRAP 

6csS 
ABORT PROGRAM ON NEW PASS 

TRAP 

s EXIT THE INITIALIZE SECTION. 

INITIALIZE KWil CLOCK, FREE MEMORY AND IP ADORESS TABLE 
OURING START OR RESTART COMMAND ONLY 

mov @S0..FMT RO 
BIT RO, SFPTBL 
ONE 1 
MOV @S50.CNS,RO 
BIT RO, SFPTBi. 
BNE i$ 
ASL RO 
BIT RO, SFPTBL 
BEQ INITQT 
Mov RO , MODE 

KWOUT. ©105 

CLR KW.EL 
CLR KW.EL +2 
CLOCK L,RO 

BCOMPLETE es 

CLOCK =P, RO 

es
 

oc
 

oe
 

en
 

Os
 

be
 

Gt
 

OF
 

oF
 

oF
 

SEQ 0134 

@€F .RES,RO 
CSREFG 

26 

O€F .CON,RO 
CSREFG 

38 

O€F .PUR RO 
CSREFG 
ELSE 

INITO 

CSOCLN 

GET BITS FOR REFORMAT MODE FLAG 
CHECK IF REFORMAT 
IF SO, CONTIN 
GET BIY FOR RECONSTRUCT FLAG 
CHECK IF RECONSTRUCT MODE 
IF SO, CONTINUE 
GET BIT FOR RESTORE MODE 
CHECK IF RESTORE MODE 
IF NONE OF ABOVE, ABORT TEST 
SAVE MODE FLAGS 

DATA TO START CLOCK 

CLEAR ELAPSED TIME 

sSEE IF L-CLOCK PRESENT 

ecs 
+SEE IF P-CLOCK PRESENT 

#’°L,RO 
CsCiCK 

rs ] 

@'P,RO 
CsCLCK 
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INITIALIZE SECTION 

% 021434 BCOMPLE TE os 

021434 103407 ecs 2s 

97 021436 005037 003206 CLR Kw.CSR IF NEITHER, CLEAR CSR STORAGE WORD 

98 021442 PNTF NOCLOCK 

021442 006137 016412 JSR R1L,LPNTF 

021446 004110 - WORD WOCL OCH 

021450 000000 .WORD PNT .CT 

99 021452 000426 BR 3$ 

100 
10:3 021454 012037 003206 2s: MOV CRO)>+ ,.KW.CSR sSTORE DATA RETURNED 

102 021460 0120387 065210 MOV (RO)> KW. BRL 

103 021464 012037 003212 Mov (RO)+ , KW. VEC 

104 021470 012037 003214 MOV CRO)+ Kb. HZ 

105 sSETUP KW1il VECTOR ADORESS 

106 021474 SETVEC KW.VEC, @KW111, @PRIO7 

021474 012746 000340 MOV @PRIO7, - CSP) 

021500 012746 020360 MOV @KWLLT, -CSP) 

021504 013746 003212 Mov Ki. VEC, -( SP) 

021510 012746 000003 MOV @3, -(SP) 

021514 104437 TRAP C#SvECc 

021516 062706 000010 ADO 010,9P 

107 021522 012777 000105 161456 MOV @OKWOUT. .aKW.CSR sSTART THE CLOCK 

106 021530 004737 012750 3%: CAL RESET sRESET ALL CONTROLLERS 

109 021534 MEMORY FFREE sRESET START OF FREE MEMORY 

021534 104431 TRAP CSMeEn 

021536 010037 002140 MOV RO. FFREE 

110 021542 017737 160372 002142 MOV GFFREE .F SIZE sRESET SIZE OF FREE MEMORY 

ile 3 
11s 3 ALLOCATE ORIVE TABLES TO MEMORY 

3 
115 
116 021550 013737 002140 003202 INIT2: MOV FFREE ,OTABS 3STORE START OF DRIVE TABLES AND 

117 021556 005077 161420 CLR epTass 3MARK ZERO END. 

118 021562 013700 002012 MOV LSUNIT.RO ;GET NUMBER OF LOGICAL UNITS TO RUN, 

119 021566 012701 000001 MOV #1,R1 sGET INJ*IAL SIZE OF ORIVE TABLE AND 

120 021572 062701 000015 1$: ADD @<0.SIZE>/2,R1 sACCUMULATE ORIVE TABLE SIZE. 

121 021576 005300 oOeCc a) iSEE IF ANY MORE LOGICAL UNITS, 

122 021600 001374 BNE 1$ :BRANCH IF NOT, ELSE 

123 021602 004737 012706 CALL ALOCM sALLOCATE ALL ORIVE TABLES TO MEMORY. 

128 3 R1 POINTS TO 1ST WORD IN ORIVE TABLE 

126 3 

127 3 INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS 

129 
130 021606 013737 002140 002150 INITS: MOV FFREE ,CTABS ; STORE START OF CONTROLLER TABLES AND 

131 021614 005077 160330 CLR acTaAss + MARK ZEROS END. 

132 021620 005037 002152 Cur CTRLRS + CLEAR CONTROLLER COUNT 

133 021624 012701 003454 MOV @IPADRS ,R1 3 Rl -> IP ADDRESS 

134 021630 012702 000010 mov #8. ,R2 3; GET MAXIMUM @ OF CONTROLLERS 

135 021634 005021 1$: CLR fRi)- 1 CLEAR ENTRY 

136 021636 005302 DEC k2 1 OONE? 

eH 021640 0013575 BNE 1% : IF NOT, BRANCH 

139 3 
140 $ BUILO CONTROLLER TABLES 
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INITIALIZE SECTION 

“a 3 

14 

143 021642 005005 INIT4: CLR RS sCLEAR CUSTOMER DATA FLAG 
144 021644 005002 CLR R2 sSTART WITH LOGICAL UNIT 0 
145 021646 017757 005160 021232 MOV #5160, BRSAV 1 SAVE DEFAULT FOR BR LEVEL € VECTOR 

146 02161 it: GPHARD R2,RO ; GET POINTER TO IT'S P-TABLE 
021634 010200 MOV R2.RO 
021656 104442 TRAP C#GPYROD 

147 021660 BNCOMPLE TE 16% : BRANCH TO 16¢ IF NOT AVAILABLE 
021660 103104 Bcc 16% 

148 021662 013703 002150 Ov CTABS,R3 : GET ADORESS OF 1ST CONTROLLER TABLE 
149 021666 005713 2s: TsT (R3) + CHECK IF ANY MORE TABLES 
150 021670 001405 BEQ 68 ; BUILD NEW TABLE IF FOUND ZERO WORD 
151 021672 021013 chp CRO). CR3) : CHECK IF SAME CSR ADORESS, 
152 021674 ASSUME C.UADR EQ 0 
153 021674 ASSUME HO.UBA EQ 0 
134 021674 001444 8E0 118 3 BRANCH IF SO 

156 
157 021676 062703 000052 S$: ADD @C..SIZE,R3 sPOINT TO BEGINNING OF NEXT CONTROLLER 
158 021702 000771 eR 2s ;TABLE IN MEMORY. 

160 3 
161 : BUILD NEW CONTROLLER TABLE 

is : 
164 021704 012704 003434 6$: MOV @IPADRS .R4 :GET BEGINNING OF IP ADORESS TABLE 
165 021710 020427 003444 7$: CMP R4, OIPAORS +6. 3SEE IF END OF IP ADDRESS TABLE. 
166 021714 101004 BHI 9% sBRANCH IF SO, ELSE 
167 021716 005724 TST (RO) ;UTC WE FIND AN OPEN ENTRY ? 
168 021720 001401 BEQ 8s sQRANCH IF SO, ELSE 
169 021722 000772 @R 7$ ;LOOK AGAIN. 

171 021724 011044 8s: OV CRO), -(R4) s TAKE CSR ADORESS FROM P-TABLE 
172 sAND STORE IT IN THE IP ADORESS TABLE. 
173 021726 012701 000025 9$: MOV @<C .SIZE>/2,R1 :GET @ OF ENTRIES IN CONTROLLER TABLE 
174 021732 004737 012706 CALL ALOCM ;AND ALLOCATE A TABLE TO MEMORY. 
175 3 RO => IST WORD P-TABLE 

176 3 Rl ©> 1ST WORD IN CONTROLLER TABLE 
177 021736 011021 MOV (RO), (RL) 1 STORE CSR ADORESS AND 
178 021740 010221 MOV R2, (RL) ; UNIT NUMBER IN THE CONTROLLER TABLE. 
179 021742 013704 021232 MOV BRSAV ,R4 3 GET DEFAULT VECTOR € BR LEVEL 
180 021746 162704 000004 SuB 64,84 ; GET NEXT VECTOR 
181 021752 010437 021232 MOV R4 .BRSAV 3 SAVE NEXT VECTOR 
162 021756 010421 MOV R4,(R1L)> sSTORE IT IN THE CONTROLLER TAQLE. 
183 021760 012721 004037 MOV 04037, (R1)> + THE ‘JSR RO' INSTRUCION AND 
164 021764 012721 017342 MOV @UDASRV,(R1)>+ ;THE ADORESS OF THE INTERRUPT SERVICE 
185 sROUTINE IN THE CONTROLLER TABLE. 
186 021770 012704 000020 MOV @<C, SIZE -C.FLG>/2,R4 :GET @ OF ENTRIES TO END OF TABLE, 
187 021774 005021 108: CLR CR1)» ;CLEAR REST OF TABLE AND 
168 021776 005304 DEC Ra 3ADO ZERO WORD AT ENO. 
189 022000 002375 @GE 108 ;LO0P TIL ALL CLEARED 
190 022002 005237 002152 INC CTRLRS sKEEP TRACK OF CONTROLLER COUNT 

192 ; 
193 : BUILD ORIVE TABLES 
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INITIALIZE SECTION 

195 
1% 
197 
196 
199 
200 
201 
202 
203 
206 
205 
206 
207 

241 
242 

013701 
062703 
012704 
005713 
001411 
026033 
001002 
000137 

005304 
001367 
000137 

010113 

013737 
013737 

003202 
000016 
000010 

000002 

022140 

022156 

000002 

000032 
161110 

002012 

000001 
012706 

002140 
002142 

003242 

003202 

002144 
002146 

118: MOV OTABS,R1 sGET ADDRESS OF CURRENT ORIVE TABLE 
ADO @C .ORO,RS s INDEX TO 1ST ORIVE IN TABLE 
MOV 06. ,R4 1 GET @ OF DRIVES PER CONTROLLER 

128: TST CR3) sANY ENTRY TO ORIVE TABLE, 
BEQ 14% sBRANCH IF NOT, ELSE 
CMP HO.LDORCRO), OC R3)+ sCOMPARE DRIVE NUMBER IN ORIVE TABLE, 
BNE 13% sBRANCH IF DIFFERNENT, ELSE 
JP MLORER sFOUND TWO P-TABLES WITH SAME ORIVE. 

138: DEC R4 s COUNT ORIVES 
BNE 128 : If FOUR ORIVE TABLES ALREADY EXIST’, 
wp TOOMER s THEN REPORT ERROR 

148: MOV R1,(R3) sSTORE ADORESS OF ORIVE TABLE IN 
sCONTROLLER TABLE. 

MOV HO.LORCRO), CRI ds sSTORE ORIVE NUMBER AND 
MOV R2,CR1 D> sLOGICAL UNIT NUMBER IN DRIVE TABLE. 

AOD @0.SIZE .OTABS sNEXT ORIVE TABLE ADDRESS AND 
CLR SOTABS sMARK ZERO END. 

168: INC Re s INCREMENT LOGICAL UNIT NUMBER 
CMP R2,L$SUNIT sCHECK IF GOT Al TABLES 
BLT 16 sIF NOT, GO BACK FOR NEXT, ELSE 
MOV #1,R1 sGET 1 WORD TO TERMINATE At CONTROLLER 
CALL ALOCH sTABLES AND ALLOCATE IT TO MEMORY. 

$ 
3 SAVE CURRENT PARAMETERS TO FREE MEMOR’ SO EACH TEST CAN USE ALL OF IT 

3 

INIT6: MOV FFREE .FMEM sSAVE START ADDRESS 
MOV FSIZE ,FMEMS sSAVE SIZE 

H 
H EXIT INITIALIZE SECTION 
H 

INITXX: SETPRI #PRIOO sSET RUNNING PRIORITY TO ZERO 
MOV @PRIOO.RO 
TRAP CsSPRI 

EXIT INIT 
TRAP CsEXIT 
.WORD L10035-. 

s;TWO P-TABLES FOR SAME ORIVE 
MLORER: MOV TEMP,RS 

ERRSF 2, ,ERROO] 

DOCLN 

sGET CONTROLLER ADDRESS 

TRAP CSERSF 

TRAP CS8DCLN 

sMORE THAN EIGHT DRIVES SELECTED ON ONE CONTROLLER 
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INITIALIZE SECTION 

243 
244 
245 

249 

022156 
022162 
022162 
022164 
022166 
022170 
022172 
22172 

022174 
022174 
022174 

013705 003242 

104454 
000003 
000000 
012026 

104444 

104411 

TOOMER: MOV TEMP,RS 
ERRSF 3, ,ERROOS 

DOCLN 

ENOINIT 

GET CONTROLLER ADDRESS 

110035: 

TRAP 

558
 

TRAP 

TRAP CSsINIT 

SEQ 0138 



Jli 

CZUOKO UDASOA/KDASO Q FORMATTER MACRO VOS.O1b Monday 01-Oct-64 10:07 Page 117 

AUTOOROP SECTION 
O
I
A
 

U 
& 
W
D
 

10 022176 
022176 

022176 104461 

.SBTTL AUTODROP SECTION 

yee 

: THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IF 
; THE "ADR" FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED TO 
; SEE IF THEY WILL RESPOND. THOSE THAT DON’T ARE IMMEDIATELY 
; DROPPED FROM TESTING. 

BGNAUTO 
LSAUTO:: 

ENDAUTO 
110036: 

TRAP CsauTo 

SEQ 0139 
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CLEANUP CODING SECTION 

1 .SBTTL CLEANUP CODING SECTION 

2 
3 gee 

4 3 THE CLEANUP CODING SECTION CONTAINS THE CODING THAT IS PERFORMED 
5 ; AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED. 

6 bre 
7 
8 022200 BGNCLN 
9 022200 LSCLEAN: : 

10 022200 004737 013206 CALL CLOSEF sCLOSE DATA FILE 

11 022204 SETVEC #4, ONXMI, @PRIO7 

022204 012746 000340 MOV @PRIO7, -( SP) 

022210 012746 017332 MOV ONXMT, -CSP) 

022214 012746 000004 MOV 04, -(SP) 

022220 012746 000005 MOV @3,-(SP) 

022224 104437 TRAP CsSvec 

022226 062706 000010 ADO #10,SP 
12 022232 012703 000010 MOV #6. ,R3 + R3 = COUNTER OF ENTRIES 
13 022236 012704 003434 mov @IPAORS ,R4& 3; R4 -> IP ADDRESS 
14 022242 005714 1%: TST C(R4) s IS THERE AN ENTRY? 

15 022244 001403 BEQ es 3 IF NOT, DONE 
16 022246 005034 CLR OC R4)+ s INIT UDA 
17 022250 005303 OEC RS 3 MAKE SURE WE 00 NOT EXTEND OVER AREA 

18 022252 001375 BNE 18 : IF NOT DONE, BRANCH 
19 022254 2s: CLRVEC 4 

022254 012700 000004 MOV @4,RO 

20 022260 104436 TRAP CsCvEC 

21 022262 ENDCLN 
022262 L10037: 

22 022262 104412 TRAP CSCLEAN 

23 022264 ENDMOD 
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TEST 1: OUP PROGRAM ORIVEP 
Q 

W
a
u
n
r
w
 

~ ® % ~ a 

022416 
28 022420 

022420 
022422 

29 
W 022424 

-SBTTL 

016432 

003242 

003242 

003304 

020574 

000003 003200 T1MODE: 

TLIQUIT: 

000010 003200 1160: 

002v12 000001 

TIRST: 

TEST 1: DUP PROGRAM DRIVER 

BGNMOO 

BGNTST 

PNTX WNSTRT 

MANUAL 

BNCOMPLETE TAMODE 

CLR TEMP 
GMANIL WNQUES, TEMP,1,YES 

TST TEMP 
BEQ T1QUIT 
TST DATEO 
BNE TAMODE 
CALL DATE 

BIT #S0.FMT, MODE 
BNE TIFMT 
MANUAL 

BCOMPLETE 11G0 

ERRSF 10, ,ERRO1O 

ExIT TST 

BIT #S0.STR,MODE 
BEQ T1ICNS 
CMP LSUNIT,@1 
BEQ TIRST 
ERRSF 9, ,ERROOO 

EXIT TST 

PNTF FILNAM 

Lil 

sPRINT WARNING MESSAGE 

3LOOK AT ANSWER 
sIF NO, QUIT NOW 

;SEE IF ALREADY ASKED FOR DATE 

sIF NOT, GET IT NOW 

Tl:: 

JSR R1.LPNTY 
-WORD wrdsIRT 

- WORD PNT .CT 
sSEE IF MANUAL INTERVENTION ALLOWED 

sIF NOT, JUST RUN THE PROGRAM 

sCLEAR WORD FOR ANSWER 
sASK IF STILL WANT TO RUN 

TRAP CSMANI 

ecc T LODE 

TRAP C$GMAN 

100008 : 

BCS T1G0 

TRAP CSERSF 
-WORD 10 
-WORD 0 
-WORD  ERROIO 

TRAP CSExIT 
WORD 110040 

TRAP CSERSF 

te] 
.WORD ERROOD 

TRAP CsExIT 

SEQ 0141 

.WORD 110040 . 



Mii 
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TEST 1: OUP PROGRAM ORIVER 

31 

42 
43 

S
4
S
R
L
A
N
E
S
 
SE
AL
S 

022424 
022630 
022432 
022434 
022434 
022436 

004137 
011710 
000000 

104443 
000406 
003230 
000142 
003574 
177777 
000001 
000012 

012700 
104434 
012737 
600513 
013705 
010504 
062704 
012703 
011402 
001476 

011246 
011346 
016246 
004137 
004261 
000006 

104443 
000406 
003242 
000142 
003626 
177777 
000001 
000024 

012701 
005000 
105711 
001410 
005200 
121127 
103420 
122127 
101767 
000414 

016412 

003230 

177777 

002150 

000016 
000010 

000002 
016412 

003242 

002156 

TICNS: 
TISER1: 

TLSER2: 

T1SER3: 

TISER4: 

TiSERS: 

GMANID FILNAQ, FNAME ,A,-1,1,10. .NO 

OPEN @F NAME 

MOV #-1,FILOPN 
BR TLIFMT 
MOV CTABS,RS 
MOV RS,R4 
ADD @C .DRO,R4 
MOV @6.,R3 
MOV (R4),R2 
BEQ T1SERN 

3GET FILE NAME 

100018: 

s;MARK FLAG AS FILE OPEN 

3GET ORIVE TABLE POINTER 

PNTF SERNUM,O.UNITCR2),(R5),(R2) 

MOV @TEMP RI 
CLR RO 
TSTB CFL) 
BEG TISERS 
INC RO 
CMPB (R1),0'0 
BLO T1SER7 
CMPG (R1)+,0'9 
BLOS TiSER4 
BR T1ISER7 
CoP RO, #20. 
BLO T1SERS 
MOV OTEMP Ri 
MOV @HIGHEST .RO 

100028 : 

SEQ 0142 

JSR R1,LPNTF 
WORD FILNAM 
WORD PNT .CT 

TRAP CSGMAN 
68R 10001 
-WORD FNAME 
-WORD TSCODE 
-WORD FILNAQ 
-WORD -1 
-WORD  TSLOLIN 
-WORD = TSHILIM 

MOV OF NAME ,RO 
TRAP CSOPEN 

TSHILIM 
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TEST 1: DUP PROGRAM DRIVER 

59 
60 
61 
62 
63 
64 

022752 

105710 
001416 
122120 
001774 
103413 

012746 
012746 
012746 
010600 
104417 
062706 
000724 
062702 
012701 
112122 
001376 
005303 
001402 
0035724 
000700 
062705 
005715 
001267 
013737 
013701 
004737 
001402 
004737 

104432 
000002 

104401 

011601 

003242 

000052 

002150 
002152 
013074 

013224 

002154 

TISERG: 

T1SER7: 

T1SERS: 

T1SER9: 

T1SERN: 

TIFMT: 

6$: 

TSTB (RO) 
BEQ T1ISERS 
CPB (Ri d+. CRO)- 
BEQ T1SER6 
BLO T1SERS 
PRINTF @SERNX, HIGHEST 

BR T1SER3S 
ADD #0 .SERN,R2 
MOV @TEMP ,R1 
MOVB (R1)+,(R2)- 
BNE T1SER9 
DEC R3 
BEQ TISERN 
TST (R4)+ 
BR TiSERS 
ADO @C .SIZE,RS 
TST (RS) 
BNE T1SER1 
MOV CTABS, TSTTAB 
MOV CTRLRS,.R1 
CALL RUNOM 
BEQ 6% 
CALL RESPDM 
EXIT TST 

ENOTST 

ENDMOD 

SEQ 0143 

MOV SP RO 
TRAP CSPNTF 
ADO 6, SP 

;PUT ANSWER INTO ORIVE TABLE 

RUN DM PROGRAM ON ALL CONTROLLERS 
; RUN ALL CONTROLLERS OF ONE TYPE AT ONCE 

TRAP Cs€xIT 
-WORD 110040 . 

L10040: 
TRAP CseTst 



022752 

I
F
@
W
V
a
w
h
n
 

022752 

21 022754 
22 022754 

000011 

Ble 
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HARQWARE PARAMETER CODING SECTION 

.SQTTL MARDWARE PARAMETER CODING SECTION 

6Geet0D 

gee 

3 THE HAROWARE PARAMETER CODING SECTION CONTAINS MACROS 
3 THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE 
s MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 
s INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE 
s MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS 
3 WITH THE OPERATOR. 

BGNHRO 

L SHARD: : 

sFORMAT OF HARDWARE P-TABLE IS AS FOLLOWS: 

TABLE sSTART A TEBLE DEFINITION 

SEQ 0144 

-WORD 110041 -L SHARD /2 
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HARDWARE PARAMETER CODING SECTION 

1 022788 GPRMVA HH. UBA, HO. UBA, 0, 160000, 177774, YES :BUS ADORESS 
022754 00031 "WORD TSCODE 
022756 022776 "WORD LUBA 
022760 160000 "WROD «CTSLOLIM 
022762 177774 ‘WORD OTOWILIM 

2 022764 GPRHD -H.LOR,HO.LOR.O, 1,0..255.. YES 5 DRIVE SELECT NUMBER 
022764 001052 “WORD TSCODE 
022766 023012 ‘WORD -H.LOR 
022770 «#177777 . WORD -1 

022772 000000 "WORD «TSLOLIM 
022774 000377 "WORD TOMTLIM 

3 022776 ENDHRD 
.EVEN 

, 022776 110061: 

5 022776 103 «:123.—=S'”s«22_s*WWUBA: - JASCIZ \CSR_ADORESS\ 
6 023012 104 122111 HLLOR: LASCIZ \ORIVE NUPBE 2) 



Die 
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SOFTWARE PARAMETER CODING SECTION 

O
R
w
~
P
V
 

a
u
f
 

rm
 

023030 
023030 
023032 

023032 

023032 

023032 

000022 

000010 

-SBTTL SOFTWARE PARAMETER CODING SECTION 

WITH THE OPERATOR. 

SEQ 0146 

THE SOFTWARE PARAMETER CODING SECTION CONTAINS MACROS 
THAT ARE USED BY THE SUPERVISOR TO SUILD P-TABLES. THE 
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE 
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS 

OGNSF T 
-WORD 110042 LSSOFT/2 

LsSOFT:: 

3;FORMAT OF SOFTWARE P-TABLE IS AS FOLLOWS: 

TABLE sSTART A TABLE DEFINITION 

ITEM S$O.BIT 2 3YES/NO ANSWERS 
SO.Fm1 * BITO 1 REFORMAT MODE 
SO.FmMe = BIT1 s (CAGAIN) 

SO.FMT = SO.FM1+SO.FMe 
SO.CNS = BIT2 3s RECONSTRUCT MODE 
SO.STR = BIT3 3 RESTORE MODE 

END 
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SOFTWARE PARAMETER CODING SECTION 

1 0230352 
023032 
023034 
023036 
023040 
023040 

3 023042 
023042 
023044 
023046 
023050 
023050 
023052 
023052 
023054 

023447 
023512 
023562 
023656 

000000 

000130 
023247 
000001 

017024 

000130 
023076 
000002 

0135024 

000130 
023326 

012 
117 
012 
116 
Oi2 
107 
105 
105 
117 
012 
103 
117 
105 

SWEND: 

GPRM S.FMT,SO.81T,SO.FM1, VES sREF ORMAT? 

XFERT SWEND 

GPRML S.NAF ,SO.BIT,SO.FM2, YES sAGAIN - REFORMAT? 

XFERT SWEND 

GPRML S.CNS,SO.BIT.SO.CNS.YES s;RECONSTRUCT 

XFERT SWEND 

GPR. S.RST,SO.BIT,SO.STR, YES ;RESTORE? 

XFERT SWEND 

DISPLAY S.NOF  , WARNING 

ENDSFT 

L10042: 

28
8 

2 
555

 2
 9

55 
8 

58 
8 

ER 

TsCOOE 
S.FMT 
SO.Fm1 

T $COOE 

TSCODE 
S.NRF 
SO.FH2 

TSCOOE 

1 ¢CODE 
S.CNS 
SO.CNS 

T$COOE 

TSCOOE 
S.RST 
SO.STR 

T$COCE 

T$CODE 
S .NOF 

SEG 0147 

.ASCIINNOT USING EXISTING INFORMATION WILL DESTROY THE FACTORY BAD SECTOR\ 
-BYTE 15,12 
-ASCIININFORMATION ON THE DISKS.\ 
-BYTE 15,12 
-ASCIINAGAIN - \ 
-ASCIZ\REFORMAT USING EXISTING BAD SECTOR INFORMATION. 
- ASCIZ\RECONSTRUCT BAD SECTOR INFORMATIONS 
eT MAVE A FILE ON THE SYSTEM LOAD DEVICES 

-ASCIZ\ CONTAINING BAD SECTOR INFORMATION\ 
.ASCIZ\YOU CANNOT PROCEED WITHOUT SUCH A FILE.\ 
,ASCIZ\RESTART PROGRAM AND SELECT 10 REFORMAT OR RECONSTRUCT DISK. \ 

-BYTE 0 
EVEN 

.DOSABL AMA 
-PSECT ENO 
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PATCH AREA 

1 SBTTL PATCH AREA 

$ 000000 SPATCH: : 
a 000050 REPT 40 
; "WORD 0 
> " ENDR 6 
8 000120 LASTAD 

LEVEN 000120 000134" "WORD TSFREE 
000122 000006 “WORD TSSIZE 000124 LSLAST:: 

10 000124 ENDMOD 
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PATCH AREA 

l 000124 BGNSE TUP 

3 000126 BGNP TAB 
000124 900000 
000126 000002 
000130 

4 
5 900130 172150 -WORD 172150 
6 000152 000000 -WORD O. 

6 000134 ENDP TAB 
000134 

9 
10 000154 ENDSETUP 

18 000001 .ENO 
frrors detected: 0 

eee Agoseabler statistics 

Work file reeds: 589 
Work file writes: 519 
Size of work file: 29206 Words ( 115 Pages ) 
Size of core pool: 14336 Words ( 56 Pegee) 
Operating system: RT-11 (Under RTEM-11 

Elepeed time: 00:07:56.00 
ZUDKAO , ZUDKAO/C=SVC34R .MLB/P: 1, ZUDKAO. DOC , ZUDKAQ 

1 

Gle 

110043: 

t+ UNIBUS ADDRESS 
s LOGICAL ORIVE NUMBER 

110045: 

SEQ 0149 

L10045-./2 1 



sPATCH 
AOR 
ALOCM 
ASSES 
BAS 
BASL2 
BASLS 
BASLN 
BASNO 
BITO 
8ITOO 
BITO1 
B1TOe 
B1TOS 
BITO4 
BITOS 
BITOS6 
e1T07 
BITOS 
BITO9 
BIT1 
BIT10 
BIT11 
BIT12 
B1T13 
61T14 
BIT15 
BIT2 
BITS 
BIT4 
BITS 
BIT6 
BIT7 
BITs 
6IT9 
BLOCO 
BL0C1 
BLOCHD 
B0E 
BRSAV 
Ctau 
CsAuTO 
CSBRK 
CSBSEG 
Cs8SU8 
CSCEFG 
C#scrcx 
CSCLEA 
C#cLos 
Cec. Pd 
CSCvEC 
C#OCLN 
Cs000u 
CsoRrPt 
Cs0u 
CsEOIT 

124 -3¢@ 
-100 
- 166 

-140 
-12@ 
-130 
-160 
-110 
-100 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 

30-100 
30-100 
97-22 
97-260 
61-49 
30-100 

S
E
S
S
S
S
E
S
S
E
S
S
S
S
S
S
S
S
S
S
E
S
E
S
 

SE
S 
S
E
S
S
 

114-104@ 116-145 116-179 
26-66 

# 
# 

8 
# 

4 
q
t
 

@ 
@© 

€ 
8 

R
R
R
R
K
K
R
R
K
R
K
K
F
K
S
 

SS
 

ST
 
II
T 

IT
 
TT
 

IT 
+ 

a 

' 
' pe
 

>
 

ES
 

ST
 
SI
S 

+ 
+ 

oe 

B
S
S
S
S
S
S
E
S
E
S
R
A
G
 

B
A
R
S
 

Y
e
S
e
s
s
>
o
o
b
o
o
e
’
™
 

W
e
 

117-12 
58-12 

116-93 
116-21 
60-12 

3586-22 
35-8 

26-34 

63-5 

64-5 
84-5 

41-22 

42-12 
41-23 
41-24 
41-26 

64-44 

61-6 

116-95 

73-19 

107-30 
58-30 

H1le 
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Croes reference table (CREF v05.01) 

116-123 116-174 116-220 

63-5 64-5 64-5 

122-20 

59-27 62-20 70-28 78-15 
122-22 
122-23 

95-2 97-1546 

116-18i¢ 

100-21 107-12 110-27 

116-19 
116-69 116-240 116-246 

69-29 

SEQ 0150 



~ 

CSERHR 

CSERSF 
CsERSO 
CSESCA 
CSESEG 
CsESUB 
CSsETST 
CSExIT 
CsGeTs 
CS$GETwW 
C SGN 
C&8GPeR 
C8GPLO 
CsGPRI 
CsINIt 
CsINLP 
CSMANI 
Csmen 
C$SG 

CSOPEN 
CsPNTs 
CSPNTF 
CSPNTS 
CSOPNTX 
cserIo 
CsRO08U 
CSREFG 
CSRESE 
CéREVI 
C8RFLA 

f
e
l
e
r
e
l
e
l
e
)
 

34
88

2 
H
O
r
M
G
 

eS 
SB
Ex
B3
E%
3 

+
~
w
®
 

o
a
 

PR
RR

RR
RR

RR
RE

RR
ER

RE
RR

ER
RA

RE
 

RRA
 R

E R
RR 

RE
RR

ED
 

S
S
S
 

FS
T 

S 
S
S
S
 

S 
TT
T 

I
P
S
 

TS
T 

TF
s 
s
e
t
t
s
 

st 
tt

 
s
e
 

© 
be

 
6 

# 
& 

a
e
 

et
 
b
e
 

be
 
S
e
 

41-35¢ 

58-2e 
109-37 

55-7 

59-23 
64-S0e 

94-19 
64-65 
63-19 
53-138 
59-32 
61-36 
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Croes reference table (CREF v05.01) 

61-24 62 - 36 63-21 64-8 68-22 
110-36 =: 1111-5 

116-239 116-245 119-21 119-27 

119-22 119-26 119-82 

119-10 119-31 119-44 

119-19 

53-20 53-24 53-28 53-32 53-36 
133-35 53-96 53-102 53-106 $3-110 

119-64 

116-53 116-59 116-66 

94-20 107-27 116-106 116-11 

75-12 116-197 119-37 

61-10 61-13 61-15 61-38 61-43 
64-626 64-63 64-69e 64-70 95-1l2e 

64-67 64-72 64-73 
96-16 96-17 
57-15e 61-9 64-29 97-16 98-15 
62-5 116-157 116-1735 116-186 119-74 
64-55 100-14 100-27 110-22 110-33 

SEQ 0151 

70-32 96-3 100-29 101-5 105-36 105-51 106-12 

53-40 53-44 53-48 53-60 53-65 53-77 53-81 
$3-114 53-116 53-122 

61-47¢ 62-120 63-6 63-26 64-35¢ 64-392 64-40 

95-13¢ 986-21¢ 100-17 101-1 116-186 

105-20 106-3 106-20 107-20 
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Croes reference table (CREF v05.01) 

CARS 80-7 84-5¢ 
CARE 60-8 85-46 
CALR7 80-9 66-44 
CARB 80-10 87-46 

CLOSEF 60-10@ 118-10 
CLRSFL «699-220 8699-24 
CLRBUF 64-16 64-46 99-160 
CON.A 78-12@ 83-21 
CON.Al 76-130 78-15 
CON.A2 78-17 78-190 
CON.D 76-230 81-21 
CON.H 78-290 81-21 
CON.N 79-96 81-21 
CON.N1 79-100 79-12 
CON.O 79-30 61-21 
CON.QU 78-30 76-7 61-21 
CON.QX 76-5 78-860 
CON.R 79-178 61-21 
CON.R1 79-19 79-230 
CON.S 79-296 61-21 
CON.S1 79-300 79-32 
CPNT 74-18 74-21 76-21 

113-32 = 113-35 
CPNTX 91-15 91-15 91-17 
CR 30-12@ 74-21 76-21 
CT.AVL 41-15@ 59-27 

CT.OD 41-236 61-15 95-12 
CT.MSG 41-24@ 61-15 64-39 
CT.REQ 41-260 63-6 63-26 
CT.RN 41-22@ 61-10 95-13 
CT.STA 41-290 61-36 61-46 
CT.7M1 41-30@ 61-42 61-43 
CT.TM2 41-32@ 64-39 64-63 

CT.VEC 41-17@ 94-17 107-15 

110-30 
94-140 94-156 

116-152 113-42 
61-12 

82-46 

76-23 76-6 

91-194 
76-23 79-10 

98-21 
64-62 100-17 
64-35 64-40 

64-39 64-62 
64-39 64-70 
64-69 

CTABS 46-120 116-1300 116-131 116-148 119-35 
CTRLRS 46-13@ 116-1320 116-190 119-78 
O.ORV 42-90 69-36 76-17 
O.SERN 42-130 66-17 119-66 
O.SIZE 42-15@ 116-120 116-214 
O.UNIT 42-10@ 62-19 62-25¢ 
DAS1 114-86 114-13¢ 

119-43 

75-14 76-15 

119-77 

119-41 

Jle 

79-10 79-30 

64-7 91-8 

103-19 
64-50 95-12 

83-7 84-7 90-13 90-22 

SEQ 0152 

91-5¢e 113-27 
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Crose reference table (CREF v05.01) 

DATE 
DATEI 
OATEO 
DATEQ 
DATEX 
OAY 
OAY1 
DAY2 
OAYS 

114-16 
47-2¢ 
87-40 
49-30 

e
y
 

SE
LS
SE
RR
ES
 

m
r
h
r
h
 

$3
3 

94-13 
94-14 

69-616 
69-6260 
69-534 
69-590 
69-226 
69-164 
69-296 
69-22 
69-334 
69-42 
69-46 
69-60 

62-20 

119-15 
114-2 
114-33 

114-10 

90-7 

95-3 

69-29 

69-24 

62-25 

114-44 
119-13 

114-12) 114-14 

93-16@ 113-19 

95-4 95-5 

69-25 69-500 

75-15 

K1e 

114-31@ 114-59 114-61 

118-21 113-23 

95-6 

69-57 69-64 

116-1166 116-117¢ 116-196 116-2146 116-215¢ 

64-6 

64-4 
97-20 

26-34 

116-59 

116-66 

64-19 

114-64 114-84 124-88 114-90 

SFQ 0153 



EF .RES 
EF . SEX 
EF STA 
EOF MSG 
ERROO] 
ERROO? 
ERROOS 

F SHARD 

30-108 
37-300 
30-100 
53-356 
53-140 
535-186 
53-220 
53-260 
53-300 
53-340 
53-366 
$3-420 
53-460 
53-500 
53-620 
53-670 
53-790 
53-830 
33-870 
53-910 
33-950 
33-1000 
33-1040 
33-1080 

ZL
SA

LR
RR

RS
OU

RR
RE

RT
S 

S
S
R
S
K
S
S
E
S
 

“N
S 

2
a
 

y
o
n
 

e
o
 

N
O
 

%
 

116-53 

116-47 
53-596 

116-239 
116-245 
55-7 

107-33 

61-90 
91-12 

79-23 

60-11 

117-12 
29-16 
53-79 

114-106 
119-64 
118-21 

26-8 
26-80 
33-65 

103-21 
119-28 

121-3 

91-14 

82-4 

91-16 91-18 

Lle 
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Croes reference table (CREF v05.01) 

53-22 
53-95 
116-235 
123-9 

26-8 
53-16 
53-89 

116-235 
119-64 

123-6 

53-26 
53-100 

117-10 
123-9 

26-8 
53-20 
53-93 

116-249 
120-3 

53-30 
53-104 

118-8 
124-10 

26-8 
53-24 
53-98 

117-12 
121-3 

53-34 
53-108 

116-23 
125-1 

26-8 
53-268 
53-102 

1186-21 
123-10 

53-38 
53-112 

119-3 
125-3 

26-8 
53-32 
53-106 

118-23 
124-10 

53-42 
53-116 

119-5 
125-3 

26-8 
53-36 
53-110 

119-3 
125-1 

SEQ 0154 

53-46 53-50 
53-120 102-10 
119-22 119-28 
125-8 125-10 

26-8 26-8 
53-40 53-44 
§3-114 53-116 

119-5 119-5 
125-3 125-8 
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Croes reference table (CREF v05.01) 

F Shi 
FSINIT 
Ft se 
F 80D 
F 8MSG 

F 6PROT 
F CPLR 
F SRPT 
F $SEG 
F SSOFT 
Ff sSRV 

G6HILI 
Geta 
G8N0 
GSOFFS 
GtOF SI 
GSPRMA 
GéPRrD 
GOPRPe. 
G#RADA 
GéRADB 
G6RADO 
G6RAOL 
GSRADO 
GtXxXFER 
GSYES 
GETCON 
GETCNT 
GETCNX 
GETCXX 
GTORVL 
GTORVT 
H..0R 121 
H.UBA i21- 

5 
ee
 

ee
 2
 

ee
 

e
T
 

gs
sc

en
es

es
ec

se
ce

ca
se

ce
cs

 
z 

a
8
 

St 
o
d
 ad

 
o
r
 

e 
Bu
nn
es
es
se
se
se
se
se
se
se
es
 | 

S
A
S
S
S
S
R
R
R
R
R
R
R
K
R
R
R
R
R
R
R
R
R
R
R
S
R
G
R
S
S
S
K
A
S
S
E
R
R
R
A
F
A
R
R
R
U
A
L
R
F
 

RF
S 

at
 

26-10 
116-45 
116-235 
26 -26 
33-14 
53-42 
$3-87 
53-116 

115-10 

122-12 
102-10 

29-10 
119-5 
73-23 
59-360 

56-16 
119-30 
119-31 
60-10 
116-226s 
116-2276 
36-18 
73-20 
36-176 

123-9 

119-31 
114-1 
114-1 
121-1 
114-1 
119-10 
114-1 

121-2 
119-10 
121-1 
123-2 
114-1 
86-18 
79-9 
68-27 
66-310 
7$-16 
69-16 

121-6¢@ 
121-5@ 

26-14 
116-289 
119-22 
29-16 
53-16 
53-44 
53-89 
53-116 

115-16 

123-2 
102-14 

29-14 
119-83 
73-32 
73-14 

56-206 

60-136 

119-31 
116-110¢ 

119-44 
119-10 
119-10 

119-31 
123-1 
119-31 

123-1 

123-4 
119-10 
68-284 
79-17 

70-24 

119-28 
30-3 
53-18 
53-46 
53-91 
53-120 

123-4 
103-18 

73-21¢ 

116-109¢ 

119-336 

119-32 
116-227 

119-31 
119-31 

119-44 
123-3 
119-44 

123-3 

123-6 
121-1 

79-29 

70-36 

119-82 
114-106 
53-20 
53-46 
53-93 
53-122 

123-6 
103-21 

73-280 

116-110 

119-44 
119-44 

121-2 
123-5 

1235-5 

123-8 
121-2 

68-1354 

75-110 

115-3 
53-22 
53-50 
53-95 

123-8 
112-5 

116-116 

123-7 

123-7 

123-1 

89-15 

116-23 119-3 
53-24 53-26 
53-60 53-62 
53-96 53-100 

123-10 
112-9 

116-130 116-226 

121-2 123-1 
121-2 123-1 

123-3 123-5 

SEQ@ 0155 

53-34 53-36 53-38 
53-79 53-81 33-83 
33-108 53-110 53-112 



CZUDKO UDASOA/KDASO-@ FORMATTER MACRO VOS 

Croes reference table (CREF v05.01) 

HC.OF1 34-240 
MC .OF2 34-256 
HC.8SZ 34-136 
HC.CCY 34-190 
HC.CEV 34-220 
HC.CMHD 34-180 
HC.CPK 34-230 
HC.ESZ 34-116 
WC.INT 34-150 
HC.ISZ 34-90 
HC.MCT 34-170 
HC.MEV 34-200 
HC.MPK «634-216 

106-22 
HC.MSG 34-160 
HC.PSZ 34-126 
HC.RSZ 34-100 
WC.SIZ 34-270 
wcCOMm = 57-134 
HEADER 70-26 
HIGHES 37-66 
HO.LOR 116-201 
HO.UBA 116-153 
HOE 30-100 
I6au 26-86 
IsAUTO 26-86 
ISCLN 26-64 
Tsu 26-66 
IsHRO 120-140 
ISINIY 26-86 
IsMO0 3=—- 26-86 

119-36 
IsMSG  26-8¢ 

53-400 
353-65¢ 
53-1146 

I6sPROT 26-80 
I¢sPTAB 26-66 
IsPWR 26-86 
IsRPT 26-80 
IsSEG 26-80 
ISSETU 26-8¢@ 
IsSFT 122-120 
IsSRv 26-86 
IsSuUB = 26. -8@ 
IsTst 26-84 
IBE 30-104 
ICONT 33-266 
Tou 30-100 
IER 30-100 
IFLAGS 46-316 
INFO 65-5 
INFOB 8 70-16 
INFOE 70-16 
INFOH 70-20 
INFOP 70-22 

' 
a 

6 
a
e
 

t 
y
e
t
 

ee 
@ 

t
o
e
 

A 
po
 

me
 

AD
 

~
 

S
L
a
a
n
s
 

S
R
e
e
a
k
B
s
 

SU
ME

ES
 

Ee
te
se
ys
 

119-58 
116-211 
120-200 

33-116¢ 
115-106 
125-3 

119-5 
125-1 
123-9 
102-104 
119-5 
119-5 

116-63 

116-50 
70-156 
70-366 
70-326 
70-240 
70-270 

64-15 
§3-139 
34-27 
61-S0e 
97-18 
34-20 
53-126 
34-23 

105-21 
96-16¢ 

$3-1268 

34-16 
34-24 
34-20 

76-134 
119-64 
120-216 
121-1 

117-12¢ 
118-21¢ 

123-9 
116-235 
26-260 
119-646 
53-16¢ 
53-440 
53-890 
53-1160 

125-36 

125-16 
123-100 
102-144 

119-5S¢@ 

64-3 
04-18 
986-190 

106-23 
64-33 

106-5 

63-9 

106-21¢ 
97-19 

105-21 

121-2 
121-1 

64-45 
99-19 99-21 

106-246 
95-3 95-4 

63-14 63-19 

106-22¢ 107-21 
97-25 

206-5 

121-2 121-2 
121-1 

29-166 30-3 
120-36 124-10 
53-20@ 53-226 
53-480 53-506 
53-930 53-950 
53-1226 

125-86 

125-10 125-106 

103-21@ 112-5¢ 

119-28 119-682 

116-63 

Nle 

.O1b Monday 01-Oct-84 10:07 Page 3-7 
SEQ 0156 

95-5 95-66 97-29% 98-17¢ 99-18 99-19« 106-24 

64-11 64-58 64-60 64-65 64-67 64-72 64-73 95-10 

wo, 114-106 114-106@ 115-3 115-3@ 1186-23 118-230 119-3 

53-246 53-26¢ 53-280 53-300 53-320 53-340 53-360 55-386 

53-608 53-62@ 53-650 53-67@ 53-778 53-798 53-818 53-830 

53-980 53-100 53-102@ 53-104@ 53-1060 53-106@ 53-1108 53-112¢ 

112-9¢ 

119-63 119-838 119-83¢ 
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Croes reference table (CREF v05.01) 

IW Ox 70-260 
116-64 
116-31 

33-290 g 
sg
2g
ug
e 

le
nd

 

R
R
R
R
R
R
R
R
R
R
R
R
R
R
A
R
R
R
R
R
R
R
R
A
R
R
R
R
R
R
R
R
O
H
S
S
S
S
S
E
R
E
 

gre
eee

e 
Ui 

¢ 

S
e
e
 

@
0
0
6
0
2
0
0
6
0
0
 

8
2
0
8
0
9
 

j
v
 

8
8
@
 

SE
LL

E 
EL
 
LE

E 
EE
E 

SE
SE
 
ES
SE
 
EE

E 
YE

Y 
+ 

4 
+ es
 

70-41 
116-66 116-716 
116-57 116-766 

-14 = 116-133 116-164 

116-102¢ 
61-31 76-19 100-22 
61-33 61-36 100-24 
116-92¢ 
104-16 1135-18 116-1046 
116-103¢ 116-106 
116-106 
116-890 116-107 > 

117-100 

118-66 

48-166 

27-9¢@ 

46-120 

120-14 120-140 

28-10 26-100 

116-45¢ 

124-6@ 125 10 

116-165 116-13 

110-26 112-8¢ 113-13 116-97¢ 116-101 116-107¢ 
100-27 104-26 104-27 104-28 110-30 110-33 112-66 112-7¢ 

SEQ 0157 

113-16 113.17 
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Croes reference table (CREF ¥05.01) 

LELOAD 26-340 
LSLUN -34@ 59-240 61-126 75-146 
L SMREV 
L SNAME 
LsPRIO 
i PROT 
LOéPRT 
L $PEPP 
LSREV 
LSSOFT 
LssPc 
LssPcP 
LssprTe 
LESTA 
L ¢Se 
LSTEST 
LOTIV. 
LSUNTT 
10000 
L10001 
L10002 53-1646 
L10003 53-200 
L10004 53-240 
110005 $3-28¢ 
L10006 5$3-52¢ 
L10007 53-366 
110010 353-406 
L10011 $3-44¢ 
L10012 53-466 
L10013 53-606 
110014 33-656 
110015 53-776 
L10016 53-8146 
110017 53-8650 
L10020 33-89¢ 
L10021 53-936 
Li0022 53-966 
L10023 33-1026 
110024 53-1066 
110025 33-1106 
L10026 33-114¢@ 
110027 53-1166 
110030 53-1226 
110031 102-14¢@ 
L10032 103-216 
L10033 112-9¢ 
L10035 116-235 116-2496 
£10056 117-129 
110037 1186-21¢ 
L10040 119-22 119-26 119-62 119-83¢@ 
110041 120-14 121-34 
110682 122-12 123-100 
L10043 123-3 
L10045 125- 125 -6¢ 
LOOM 59-220 59-34 
LONEXT 59-26 59-30 59-326 

o
o
f
 

115 10¢ 

. 

122-12 122-120 

29-10 29-100 

C
E
L
L
S
 

KE
E 

EK
ER
 
EE

EY
 

S
e
e
 

@
2
2
e
6
8
0
6
 

€
@
2
0
8
 

&
e
e
@
 

76-13 116-118 116-217 119-25 
26-146 
29-140 

+ 
B
S
R
R
R
A
R
R
R
R
A
R
R
A
R
K
A
A
S
 

o
o
 

SEQ 0156 
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Croes reference table (CREF v05.01) 

LOADON 59-29 62-50 94-130 

LOADE1 95-11 96-3@ 
LOADER 94-23 9-9 96 -40 
LOE 30-100 
L0G 34-326 
Lor 30-100 
LPNT 70-40 92-6 92-8 92-10 92-12@ 113-24 113-28 113-33 

LPNTB 3-15 53-19 53-235 53-27 §3-31 §3-35 §3-39 53-43 53-47 §3-55 

$3-76 53-60 53-84 53-66 53-92 53-96 §3-109 53-113 53-117 53-121 

63-5 64-5 92-70 
LPONTF 76-15 77-41 79-23 82-4 92 -5¢@ 114-31 116-98 119-30 119-41 

LPNTS 92-110 
LPWTX 92 -90 119-6 

om.cP 37-40 
© .cwe 37 226 
MD.ERR 37-66 
.EMP 37-50 
MD.FEU 37-166 
©. 37-200 
T.nu «37-160 
M.PRI 37-2350 
M.RIP 37-190 
.SCH 637-70 
©.Sc. 37-66 
@.SEC 37-90 
.SEQ 37-146 
.SER 37-100 
.SPD 37-154 
@.SSH 37-116 
*2).SWP 37-216 
.VOL «(37-1780 
.WBN 37-126 
.uBV 37-130 
MESG 70-27 70-39 74-136 
MESSG 50-90 76-15 
MLORER 116-203 116-2380 
MODE 46-260 69-53 69-59 116-87« 119-17 119-23 
MON1 114-17@ 114-30 
MON2 114-19 114-216 
MONS i134-22 114-240 
mONe 86114-2500 «114-276 
MOMS 6114-26 114-336 
MONG 114-36 114-396 
MONTHS 47-76 114-16 
mscp 34-310 
MSGPKL $3-1410 53-144 
MSGPKT $3-97 53-1370 
NCOMF = s«77'- 36 77-436 
NCONS 77-370 77-40 
NWOC.OC 50-16@ 116-96 
MULL 46-430 
NXMAD 46-220 $B6-10e 58-18 102-12¢ 107-26¢ 107-31 
worn $6-11 102-10@ 107-27 118-11 
OSAPTS 26-80 26-34 
OsAu 26-8 26-34 
OtBGAR 26-86 26-34 

33-58 
53-124 

33-64 
53-130 

SEO 0159 

33-68 $3-72 
$3-137 53-141 
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Croes reference table (CREF v05.01) 
e
e
 * 

6 
ee

 
a 

t
f
 

PP
RV
VS
SS
SS
VL
SS
SS
LS
SS
SS
SS
SS
SS
VV
SS
 

ab
d 

st 
tob

er 
tS
 

St
et
 

tet
 

SR
PE
LE
MT
 A 

e
v
e
 

BR
 

c
x
 

3
0
-
4
 

an
g 

. 
8 

6 

#8 
V
V
V
V
V
V
V
V
V
V
V
V
B
V
V
G
V
I
H
V
G
 

nn
 

rc
 

o
 

wn
 

: 

Rs
se
ys
ss
ee
ss
s 

ae 
ar
ty
 

~ e 
3 

4 
i]
 

t 

p
m
 A)
 

A)
 

S
V
S
s
e
 

gs
 

I
S
L
E
R
L
L
E
S
E
R
L
E
K
 

EM
ER

 
ER

E 
KES

 
ES

E 
RR
AR
RD
 

ze
ee
se
 

‘ we
 

SR
 

26-329 

63-5 

95-1 

61-48 

97-21 

63-8 

63-5 

77-42 
77-46 
39-9 

39-466 

39-40 

64-60 

64-65 

26 - 34 

26-34 
26-32¢@ 26 320 
26-34 124-8 

63-8 64-58 

64-56 

64-43 

64-13 

77 470 
85-6 86-6 
64-11 64-3 

63-19 986-172 

64-67 64-72 

26-320 26-34 

67-6 92-17 
95-40 99-19e 

E13 
SEQ 0160 
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Croes reference table (CREF v05.01) 

P.HSTI 36-310 39-190 39-354 
P.HTMO 6038-414 
P.LBN 38-260 

P.MEDI 39-214 39 376 

P.MLUN 39-1760 39-336 
P.MOD 8 806- 38 - 208 
P.0PCD 386-196 39-60 63-9 64-58 97 -29¢ 

P.OTRF 36-270 39-136 
P.oveL 38-516 95-Se 95-60 
P.RBN 38-560 
P .RBNS 39-260 
P.RCTC 39-290 
P.RCTS 39-276 
P.RAGID 386-460 
P.RGOF 36-476 
P.SHST 39-236 39-390 
P.SHUN 36-33¢@ 39-220 39-366 
P.STS  39-8¢@ 63-14 95-10 
P.TIME 38-436 
P.TRCK 39-240 
P.UADR 38-230 95-3 99-166 
P.UNCL 39-400 
P.UNFL 38-300 39-160 359-346 
P.UNIT 36-16¢ 39-56 
P.UNSZ 39-414 
P.UNTI 39-200 39-360 
P.USEF 386-420 
P.VRSN 38-394 39-450 
P.VSER 39-420 
PB 91-14 92-7 
PF 46-41 91-120 92-5 

53-15 53-15@ 53-15@ 33-19 33-19 53-190 
53-31 53-31 53-31@ 5$3-31¢ 53-35 $3-35¢ $3-39 
33-55 53-55 53-SS@ 53-55@ 53-58 53-58 53-38¢ 
53-68 53-68 33-68 53-680 53-68¢ 53-660 55-72 
53-80 53-80 53-800 53-800 55-84 53-64 33-84 
53-92 $3-92@ 35-9 53-96@ 53-109 33-1090 55-115 
53-121 53-1210 53-124 $3-124@ 53-130 33-130 55-150 
53-137 53-137@ 53-141 53-141 53-141 53-141 53-141 
53-1416 53-1410 53-1410 5$3-141@ 70-40 70-400 76-15 
77-41 77-410 79-23 79-230 62-4 62-44 83-5 
63-50 83-Se 64-5 64-5 84-5 64-5 64-5 

113-24 113-24 113-24@ 113-24@ 113-26 113-28 113-260 
116-98 116-96@ 119-6 119-6@ 119-30 119-30@ 119-41 

PNINUM 76-24 76-30 79-4 69-140 
PNINUS 89-160 
PNIPKL $3-130@ 53-134 
PNTPKT 53-101 53-105 53-124¢ 
PRI 30-100 
PRIOO 30-106 116-233 
PRIO1 30-100 
PRIO2 X-100 
PRIOS 30-106 
PRIO4 8 30-106 
PRIOS 3-100 

2 ~4
 rs) = wa
 

w
 pe
 

it
) $3-19@ 53-25 53-23 

53-390 53-43 53-43 
$3-58@ 53-64 33-64 
$3-72 53-72 53-72¢ 
$3-64@ 53-840 55-840 
$3-113 53-1150 53-1136 
$3-130 53-130 53-1504 
53-141 53-141 53-141 
76-15 76-15 76-15 
83-5 83-5 83-5 
84-5 64-50 84-Se 
113-26@ 113-33 113-33 
119-4) 119-41 119-41 

53-234 
53-430 
53-64 
53-720 
53-88 
33-117 
53-1300 
53-1410 
76-15¢@ 
83-5 
84-50 

SEQ 0161 

53-230 53-27 
53-430 53-47 
53-640 53-640 
53-72@ 53-76 
53-88 53-886 
$3-117 53-1176 
53-1300 53-1300 
53-141 53-1416 
76-15@ 76-150 
63-5@ 83 -5@ 
84 -S¢@ 64 -Se 

113-33@ 113-33@ 114-31 
119-41@ 119-410 119-41@ 119-416 

53-270 
53-476 
53-640 
53-760 
53-860 
$3-117¢ 
53-1300 
53-1410 
76-156 
83-Se 
64 -5@ 
114-31¢ 
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Cross reference table (CREF v05.01) 

SEQ 9162 

38-11 94-20 107-27) = =116-106 118-11 30-100 
PS 91-16@ 92-11 
PTYPE 46-410  835-6¢ 64 -8e 91 11 92-Se 92-74 92 -9e 92-1ie 
PX 83-8 64-8 91-160 92-9 
QUEO 68-19 68 - 260 
QE? 68-21 68-270 
QUEL 68-260 68-30 
QUEST 65-5 68 - 166 
RAFMT 86 46-15 46-16 
RESET SB 9@ 116-108 
RESPCT 61-86 62-4 62-7 62-31 
RESPOM 61-6¢ 62-8 119-81 
RG.FLG 34-40 64-74 96-18 
RG.OWUN 34-30 61-50 64-74 96-18 98-19 
ANTIMN §86050-S@ = =113-24 
RNTIMN1 50-6@ 113-26 
ANTIM2 SO-7@ 115-33 
RNTIME 76-22 83-6 64-6 113-136 
RNTIMX 115-14 113-35¢ 
RSPORP 61-25 62-12@ 62-37 63-22 64-9 64-27 
RFLSP 64-26 65-3¢@ 65-9 

RSPNTO 61-30 61-32 61-35 61-37 61-536 
RSPNXT 61-11 62-34 62-33 64-57 64-75 

RSPOUT 61-17 63-27 64-34 64-390 

RSPTOE 61-39 61-41 62-360 64-61 64-76 

SSLSYM 26-8¢ 28-140 29-140 53-160 53-200 53-24@ 53-280 53-320 53-360 53-400 53-440 53-480 55-600 53-656 

53-770 53-61@ 53-650 53-89¢ 53-93@ 53-98¢ 53-1020 53-106@ 53-1100 53-1140 53-116@ 53-1228 102-14@ 103-214 

112-9@ = 114-1 114-1 114-1 114-16 116-2490 117-12@ 116-216 119-10 119-16 119-10 119-10@ 119-31 = 119-31 

119-31 119-31@ 119-44 119-44 119-44 119-44@ 119-63@ 121-3@ 123-106 

. 123-3 123-12¢ 
S.RST 123-7 123-200 

SA.CNT 33-166 105-42 
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Croes reference table (CREF v05.01) 

SEQ 0163 

SA.0I1 32-220 109-15 

SA.ERR 32-90 53-63 110-19 
SA.GO 33-200 106-18 

32-114 109-14 
SA.MS1 32-346 
SA.MSE 32-390 
SA.MSG 32-290 
SA.NV 32-200 
SA.NVE 33-50 
SA.PRG 32-470 
SA.@B 32-100 109-14 
SA.S1 32-S¢ 106-3 109-13 
SA.S2 32-6@ 109-23 
SA.S3 32-7@ 109-31 
SA.S4 32-890 106-13 
SA.SM 32-12@ 109-14 
SA.STE 32-420 
SA.STP 32-32@ 107-16 
SA.TST 33-11@ 109-8 
SA.VCE 33-36 
SA.VEC 32-276 
SA.URP 32-316 
SERNQ 49-56 119-44 
SERNUM 50-176 119-41 
SERNX S2-12@ 119-64 
SETOO 104-17@ 104-22 
SETO1 104-18 104-206 
SETO2 104-266 104-29 
SETTO 64-56 100-15 104-14@ 110-23 
SFPTBL 29-10@ 116-79 116-62 116-85 
SNDOD 64-52 95-7 96-146 
SO.8IT 122-18 123-1 123-1 123-1 123-3 123-3 123-3 123-5 123-5 123-5 123-7 123-7 123-7 

SO.C%S 116-81  122-22@ 123-5 
SO.FM1 122-19@ 122-21 123-1 
SO.FM2 122-20@ 122-21 123-3 
SO.FMT 69-53 116-76 119-17 122-21 
SO.STR 69-39 119-23 122-230 123-7 
SPEQ. 65-8 73-14@ 73-29 

SPECLE 73-25 73-314 
SPEQL 73-240 73-27 
SPER 73-16 73-220 
SPECLX 73-15 73-320 
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ST.HST 
ST. WE 
ST .MSK 
ST.OFL 
ST. SUB 
ST.SUC 
ST.WPR 

40-140 

26-86 
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SEQ 0164 

26-34 26-34 
26-34 26-34 
27-9 28-10 
53-22 53-22 
53-36 53-42 
53-67 33-67 
$3-95 53-95 
53-112 53-116 

118-6 120-14 

26-34 26-34 
26-34 26-34 
26-34 26-34 
26-34 26-34 
26-34 26-34 

-34 26-34 
- 26-34 
- 26-4 
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SVCSUB 
SVCTAG 

SVCTST 
SWEND 
TS$$AauT 
TStQLe 
TSSOAT 
T$ SHAR 
TS 6H 
TSsINI 
T¢6MSG 

107-33 
109-37 
110-36 
111-5 
114-1 
114-1 
116-53 
116-39 
116-69 
116-95 
116-106 
116-109 
116-233 
116-239 
116-245 
117-12 
1186-11 
118-21 
119-10 
119-19 
119-21 
119-27 
119-31 
119-31 
119-44 
119-44 
119-64 
119-62 
121-1 
121-2 
122-12 
123-2 
123-5 
123-7 
123-9 

107-33 
109-37 
110-36 
111-5 
114-1 
114-1 
116-53 
116-61 
116-69 
116-95 
116-106 
116-109 
116-233 
116-239 
116-245 
117-12 
118-11 
116-21 
119-10 
119-20 
119-21 
119-27 

53-116@ 53-118 

107-33 
109-37 
110-36 
111-5 
114-1 
114-1 
116-53 
116-61 
116-93 
116-95 
116-106 
116-146 
116-235 
116-239 
116-245 
117-12 
116-11 
119-7 
119-10 
119-20 
119-22 
119-27 
119-31 
119-31 
119-44 
119-44 
119-64 
119-62 
121-1 
121-2 
122-12 
123-3 
123-5 
123-7 
123-10 
125-3 
53-100 
28-14 
53-28 
53-46 
53-85 
53-102 
53-122 

121-3 
53-90 

123-6 

107-33 
109-37 
110-36 
111-5 
114-1 
114-1 
116-53 
116-61 
116-93 
116-96 
116-106 
116-146 
116-235 
116-239 
116-245 
116-11 
116-11 
119-7 
119-10 
119-20 
119-22 
119-27 
119-31 
119-31 
119-44 
119-44 
119-64 
119-82 
121-1 
121-2 
123-1 
123-3 
123-5 
123-7 
123-10 

53-20 
53-46 
53-93 
53-122 

107-33 
109-37 
110-36 
111-5 
114-1 
114-1 
116-53 
116-66 
116-93 
116-96 
116-106 
116-146 
116-235 
116-239 
116-245 
116-11 
116-11 
119-7 
119-10 
119-21 
119-22 
119-27 
119-31 
119-31 
119-44 
119-44 
119-64 
119-82 
121-1 
121-2 
123-1 
123-3 
123-5 
123-7 

119-5 
123-10 

53-226 
53-50¢@ 
53-95¢ 

107-33 
109-37 
110-36 
111-5 
114-1 
116-47 
116-53 
116-66 
116-93 
116-96 
116-106 
116-146 
116-235 
116-239 
116-245 
116-11 
118-11 
119-8 
119-10 
119-21 
119-22 
119-27 
119-31 
119-31 
119-44 
119-44 
119-64 
119-62 
121-1 
121-2 
123-1 
123-3 
123-5 
123-7 
124-8 

J13 

107-33 
109-37 
110-36 
112-9 
114-1 
116-47 
116-55 
116-66 
116-95 
116-106 
116-106 
116-146 
116-235 
116-239 
116-245 
118-11 
116-11 
119-8 
119-10 
119-21 
119-22 
119-26 
119-31 
119-31 
119-44 
119-44 
119-64 
119-83 
121-1 
121-2 
123-1 
123-3 
123-5 
123-8 
124-8 

53-16 
53-36 
53-60 
33-89 
53-110 

103-21 

53-260 
53-62¢ 

107-33 
110-27 
110-36 
112-9 
114-1 
116-47 
116-55 
116-66 
116-93 
116-106 
116-106 
116-146 
116-235 
116-240 
116-245 
118-11 
118-19 
119-8 
119-10 
119-21 
119-22 
119-26 
119-31 
119-31 
119-44 
119-44 
119-64 
119-83 
121-1 
121-2 
123-1 
123-3 
123-5 
123-8 
124-8 

53-16 
53-36 
33-65 
53-89 
33-110 

112-9 

53-28 
53-65 

§3-100@ 53-102 

107-33 
110-27 
111-5 
112-9 
114-1 
116-47 
116-55 
116-66 
116-94 
116-106 
116-106 
116-147 
116-235 
116-240 
116-246 
118-11 
116-19 
119-10 
119-10 
119-21 
119-27 
119-28 
119-31 
119-32 
119-44 
119-44 
119-64 
119-83 
121-1 
121-2 
123-1 
123-3 
123-6 
123-6 
124-8 

53-20 
53-36 
53-65 
53-935 
53-110 

114-1 

53-300 
53-67¢@ 

109-37 
110-27 
111-5 
114-1 
114-1 
116-47 
116-39 
116-66 
116-94 
116-106 
116-106 
116-147 
116-239 
116-240 
116-246 
116-11 
116-19 
119-10 
119-10 
119-21 
119-27 
119-28 
119-31 
119-32 
119-44 
119-44 
119-64 
120-14 
121-1 
121-2 
123-1 
123-3 
123-6 
123-9 
124-8 

53-20 
53-40 
53-65 
53-93 
53-114 

116-249 

53-32 
53-77 

53-104@ 53-106 

109-37 
110-36 
111-5 
114-1 
114-1 
116-47 
116-59 
116-68 
116-94 
116-106 
116-109 
116-147 
116-239 
116-245 
116-246 
116-11 
118-19 
119-10 
119-10 
119-21 
119-27 
119-26 
119-31 
119-32 
119-44 
119-64 
119-64 
120-14 
121-2 
121-2 
123-1 
123-4 
123-6 
123-9 
124-8 

53-20 
53-40 
53-77 
53-93 
53-114 

117-12 

53-340 
53-790 

109-37 
110-36 
111-5 
114-1 
114-% 
116-49 
116-59 
116-68 
116-95 
116-106 
116-109 
116-233 
116-239 
116-245 
116-249 
116-11 
1186-19 
119-10 
119-10 
119-21 
119-27 
119-28 
119-31 
119-32 
119-44 
119-64 
119-64 
120-14 
121-2 
121-3 
123-1 
123-4 
123-7 
123-9 
124-8 

53-24 
53-40 
53-77 
53-98 
53-114 

118-21 

53-36 
53-81 

53-106@ 53-110 

SEQ 0165 

109-37 109-37 
110-36 = 110-36 
111-5 111-5 
114-1 114-1 
114-1 114-1 
116-49 116-49 
116-59 116-59 
116-68 116-69 
116-95 116-95 
116-106 116-106 
116-109 116-109 
125-233 116-233 
116-239 116-239 
116-2435 116-245 
116-249 116-249 
118-11 =-118-11 
116-19 116-21 
119-10 119-10 
119-19 119-19 
119-21 = 119-21 
119-27 §=6119-27 
4119-31 119-31 
119-31 119-31 
119-32 119-32 
119-44 §=119-44 
119-64 119-64 
119-64 119-64 
121-1 121-1 
121-2 121-2 
121-3 121-3 
123-2 123-2 
123-4 122-5 
123-7 123-7 
123-9 123-9 
124-8 125-3 

53-24 53-26 
53-44 53-44 
53-77 53-61 
53-96 53-98 
53-118 53-118 

119-10 119-31 

53-36e 53-40 
53-83@ 53-85 
§3-112@ 53-114 
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TS$PC 125-10 125-10 
TSSPRO 115-100 
TSSPTA 125-1@ 125-5 
TS8SOF 122-12 122-126 
TS$SRV 102-100 102-14 
TssSw =. 29-10 29-106 
TS$TES 119-5@ 119-22 
TSARGC 26-34 26-34 

26-4 26-340 
91-16 91-16 

TSCODE 114-1 114-1 
119-31 119-310 
121-1@ 121-16 
123-2 123-2 
123-3@ 123-36 
123-5 123-S5¢ 
123-7 123-7 
123-60 123-86 

TSERRN 26-86 $5.7 
66-22¢@ 70-32 

106-12@ 107-33 
119-21@ 119-27 

TSEXCP 114-1 114-16 
TSFLAG 116-235 116-235 

TOFREE 124-6 125-100 
TSGWAN 26-60 8 114-1 
TSHILI 114-1 114-16 
TOLAST 26-86 124-86 
TSLOLI 114-1 114-16 
TSLSYM 26-6 26-66 

TSLTNO 124-86 
TONEST 26-66 26-26 

125-3¢@ 
123-10 
103-166 
29-14 

119-26 
26-34 
26-340 
91-166 

114-1 
119-316 
121-2 
123-2 
123-4 
123-5@ 
123-7 
123-9 
55-7¢ 
70-320 

107-330 
119-276 
119-31 
116-235¢ 

103-21 

119-82 
26-34 
21-12 
91-166 

114-16 
119-316 
121-2 
123-2 
123-4 
123-5¢ 
123-7¢@ 
123-90 
58-26 
96-3 

109-37 

119-316 
116-235¢ 

114-14 
119-31¢ 

119-31¢ 
29-14 
53-85 

117-12 

26-266 
29-140 
53-164 
53-240 
53-3260 
53-4040 
53-486 
53-65¢ 
53-81¢ 
53-890 
53-964 
33-1060 
53-1146 
53-1226 

103-216 
115-34 
116-2490 
118-21¢ 
119-83 
121-3¢ 
124-10 
114-106 

112-S¢ 

119-83 
26-34 
91-12 
91-16 

114-16 
119-44 
121-2 
123-2 
123-4 
123-6 
123-7¢@ 

58-266 
96-30 
109-37@ 

119-44 
119-22 

119-31 
119-44 

119-44 
53-16 
53-89 

116-21 

26-10 
29-16 
53-18 
53-26 
53-34 
$3-42 
33-50 
53-67 
53-83 
53-91 
53-100 
53-108 
53-116 

102-10 
112-5 
115-10 
117-10 
118-23 
119-64 
122-12 
124-108 
115-3¢ 

112-9 

26-34 
91-12 
91-16 

114-14 
119-44 
121-20 
123-2 
123-4 
123-6 
123-70 

61-24 
100-29 
110-36 

119-44¢@ 
119-22 

119-316 
119-440 

119-44@ 
53-20 
53-93 

119-83 

26-10 
29-16 
53-18 
53-26 
53-34 
53-42 
53-50 
53-67 
53-83 
53-91 
53-100 
53-108 
53-116 

102-10 
112-5 
115-10 
117-10 
116-23 
119-84 
122-12 

118-23 

K13 

26-34 
91-126 
91-18 

119-10 
119-44 
121-2¢ 
123-2 
123-4 
123-6 
123-8 

61-246 
100-29¢ 
110-36¢ 

121-1 
119-226 

119-314 
121-1 

121-1 
53-24 
53-96 

121-3 

26-100 
29-16 
53-186 
53 -26¢ 
33-340 
53-426 
53-506 
53-67¢@ 
53-83 
53-916 
53-1000 
53-106@ 
33-1166 

102-100 
112-5¢@ 
115-100 
117-100 
1186-23 
119-84 
122-126 

119-3¢ 

26-34 
91-120 
91-186 

119-10 
119-446 
121-2¢@ 
123-2¢ 
123-4 
123-6 
123-8 

62-36 
101-5 
111-5 

121-1¢ 
119-22¢ 

119-44 
121-1@ 

121-1 
53-28 
53-102 

123-10 

26-14 
29-160 
53-20 
53-28 
53-36 
53-44 
53-60 
$3-77 
53-65 
53-93 
$3-102 
53-110 
53-118 

102-14 
112-9 
115-16 
117-12 
118-23¢ 
119-840 
123-2 

119-64 

26-34 
91-14 
91-186 

119-10 
119-440 
123-1 
123-20 
123-4¢ 
123-6 
123-8 

62-360 
101-5¢@ 
111-5¢ 

121-2 
119-26 

119-440 
121-2 

26-34 
91-14 

119-64 
119-106 
119-440 
123-1 
123-26 
123-46 
123-6 
123-8 

63-21 
105-36 
116-239 

121-20 
119-26 

119-446 
121-20 

121-2¢ 
53-36 
53-110 

26-14 
30-3 
53-20 
53-26 
53-36 
53-44 
53-60 
53-77 
53-85 
53-93 
53-102 
53-110 
53-118 

102-14 
112-9 
115-16 
117-12 
119-3 
120-3 
123-6 

124-10 

26-34 
91-14 

119-64 
119-106 
121-1 
123-1 
123-3 
123-4@ 
123-60 
123-8 

63-214 
105-360 
116-2396 

119-260 

53-40 
53-114 

28-148 
30-30 
53-200 
53-280 
53-360 
53-446 
53-60¢ 
53-77 
53-85¢ 
53-930 
53-102¢ 
53-1100 
53-1166 
102-146 
112-9¢ 
115-166 
117-12¢ 
119-36 
120-3¢ 
123-8 

26-340 
91-140 

119-64 
119-106 
121-1 
123-16 
123-3 
123-40 
123-60 
123-8 

64-68 
105-51 
116-245 

119-280 

53-44 
53-118 

29-10 
53-14 
$3-22 
53-30 
53-38 
53-46 
53-62 
53-79 
53-87 
53-95 
53-104 
53-112 
53-120 

103-16 
114-106 
116-45 
116-8 
119-5 
120-14 
123-10 

SEQ 0°66 

26-340 26-346 
91-146 91-16 

119-64@ 119-646 
119-31 119-31 
121-1 121-1¢ 
123-14 123-14 
123-3 123 -3¢@ 
123-5 123-5 
123-6¢ 123-6¢ 
123-8¢@ 123-8¢ 

64-80 68-22 
105-S1@ 106-12 
116-2650 119-21 

119-82 119-82 

53-46 53-60 
§3-122 102-14 

29-10 29-100 
53-14 53-140 
53-22 53-226 
53-30 53-300 
53-38 53-380 
53-46 53-4F@ 
53-62 §3-62¢ 
53-79 53-790 
53-87 53-870 
53-95 53-950 
53-104 53-1040 
53-112 53-112¢ 
§3-120 53-1200 

103-18 103-18¢ 
114-106 114-106 
116-45 116-45¢ 
118-8 116-8¢@ 
119-5 119-Se 
120-14 12u-14@ 
123-10 123-:0 



TSNS1 26-100 28-14 
53-340 §633-% 
53-790  $35-61 
53-1060 53-110 

115-10@ 115-16 
123-4 123-6 

TSPCNT 125-10 125-3 
TSPTAB 125-5 125-3¢ 
TSPTHV 26-34 125-100 
TSPTNU 26-80 125-3 
TSSAVL 26-80 
TSSE@ 26-80 
TSSIZE 124-8 125-106 
TSSUBN 26-60 119-50 
TSTAGL 26-66 
TSTAGN 26-60 26-10 

53-22 53-220 
$3-42 53-42 
53-67@ $3-79 
53-9 53-95¢ 
53-116 53-116 

112-5@ 115-10 
119-5 119-S¢e 
125-3 125-36 

TOTEMP 27-9 27-9 
33-24 53-240 
53-60 53-600 
53-96 53-960 

102-14 102-146 
115-16 115-166 
119-10 119-100 
119-44 §119-44 
121-1 121-14 
123-1 123-10 
123-5@ 123-506 

TSTEST 26-66 119-5 
TSTSTM 26-66 33-16 

33-85 53-89 
38-22 36-28 
91-12 91-14 

107-30 107-33 
116-106 116-109 
119-7 119-10 

TSTSTS 26-8@ 119-S¢ 
T1 27-9 119-36 
TICNS 119-24 119-350 
TIFMT 119-18 119-34 
Ti1GO_—s: 119-20: 119-234 
TAMODE 119-8 119-14 
TIQUIT 119-12 119-220 
TARST 119-26 119-306 
TISER1 119-36@ 119-76 
TISER2 119-390 119-73 
TISERS 119-440 119-65 
TISER4 119-47@ 119-53 
TISERS 119-48 119-55¢@ 

29-108 29-14 
$3-360 55-40 
$3-63¢@ 53-85 
$3-112@ 535-114 

116-45@ 116-249 
123-8 123-10 
125-3 125-3¢@ 

125-3@ 125-50 

26-10 28-106 
53-26 33-26 
$3-42@ 53-46 
53-79 53-790 
$3-100 53-100 
$3-116@ 53-120 

115-10 115-100 
120-14 120-14 
125-30 
27-90 27-90 
53-28 53-266 
53-65 53-656 
$3-102 53-102¢ 

103-21 103-216 
116-235 116-235¢ 
119-108 119-100 
119-44 119-446 
121-1@ 121-10 
123-1@ 123-1¢@ 
123-7 123-7 
119-5 119-S¢@ 
33-20 53-24 
53-93 53-96 
58-30 60-12 
91-16 91-18 

109-37 110-27 
116-146 116-233 
119-19 §=6119-21 

119-77¢@ 

139-176 

Lis 

CZUDKO UDASOA/KDASO-@ FORMATTER MACRO V05.01b Monday 01-Oct-84 10:07 Page S-16 

Crosse reference table (CREF VO5.01) 

53-14@ 53-16 $3-18@ 53-20 53-220 
53-420 53-44 53-460 53-48 53-506 
53-87@ 53-89 53-91@ 53-93 53-95 
53-116@ 53-118 53-120@ 53-122 102-100 

117-10@ 117-12 116-6@ 1186-21 119-5¢@ 

125-10 

29-10 29-10 29-10@ 53-14 53-14 
53-26@ 53-50 53-30 53-300 535-34 
53-46 53-460 53-50 53-50 53-500 
53-83 53-83 53-83¢@ 535-87 53-87 
$3-100@ 53-104 53-104 53-1046 53-108 
53-120 53-120@ 102-10 102-10 102-104 

116-45 116-45 116-45@ 117-10 117-10 
120-14@ 122-12 122-12 122-12@ 125-1 

26-14 26-140 29-14 29-140 29-16 
53-32 $3-32@ 53-36 53-364 53-40 
$3-77 53-77@ 53-81 53-810 53-85 
53-106 5$3-106@ 53-110 53-1108 53-114 

112-9 112-90 114-1 114-1 114-1 
116-249 116-249 117-12 117-12@ 118-21 
119-22 119-22@ 119-26 119-26@ 119-31 
119-44@ 119-44@ 119-82 119-82@ 119-83 
121-2 121-2 121-2 121-2@ 121-2¢ 
123-3 123-3 123-3 123-3@ 123-36 
123°) 123-7@  123-7@ 123-7@ 123-10 

53-28 53-32 53-36 53-40 53-44 
53-102 53-106 53-110 53-114 53-116 
61-8 61-24 62-36 63-21 64-8 
94-20 96-3 100-21 100-29 101-5 

110-36 = 111-5 114-1 116-47 §=116-535 
116-235 116-239 116-240 116-245 116-246 
119-22 119-27 119-28 119-31 119-32 

SEQ 0167 

53-24 53-260 53-28 33-30@ $3-32 
53-60 53-620 53-65 3$3-67@ 53-77 
53-96 53-100@ 33-102 $3-104@ 53-106 

102-14 103-166 103-21 112-5@ 112-9 
119-83 §=6120-14@ 121-3 122-12@ 123-2 

53-14@ 53-18 53-18 $3-186@ $3-22 
53-34 53-340 53-36 53-36 53-360 
53-62 53-62 53-620 53-67 53-67 
$3-87@ 53-91 53-91 53-916 33-9 
53-108 53-106@ 53-112 53-112 53-112¢ 

103-16 103-16 103-186 112-5 112-5 
117-10@ 118-8 116-6 116-8@ 119-5 
125-1 125-1@ 125-3 125-3 125-3 

29-16@ 53-16 53-16@ 33-20 53-200 
53-400 53-44 53-440 53-48 53-48¢ 
$3-65¢@ 53-89 53-699 53-93 53-936 
$3-114@ 53-116 53-1160 53-122 53-1220 

114-1@ 114-16 114-10 114-106 114-1060 
116-21 1186-23 118-23@ 119-10 119-10 
119-31 119-31 119-32@ 119-318 119-316 
119-83@ 119-84 119-84@ 121-1 121-1 
121-2@ 8121-3 121-3@ 123-1 123-1 
123-3@ 123-5 123-5 123-5 123-50 
123-10@ 124-10 124-106 

53-46 53-60 53-65 $3-77 53-81 
$3-122 55-7 55-8 56-11 58-12 
66-22 70-32 73-19 73-20 73-24 

105-36 105-51 106-12 107-12 107-27 
216-59 116-66 =: 1116-69 »—-:116-93 = 116-95 
116-249 117-12 118-11 118-19 118-21 
119-44 119-64 119-82 119-83 
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TISER6 119-590 
TASER? 119-51 
TISER® 119-56 
TISERD 119-680 
TISERN 119-40 
TEMP 47-10 
TERM 65-6 
TINDEX 41-100 

41-20 
41-36 
41-400 
41-45 
42-13 

TOOMER 116-207 
TSTTAB 46-140 
UAM 30-100 
UCNT 46-190 
UDAI1A 105-320 
UDAIIC 105-35 
UDAILL 105-220 
UDAI2 105-48 
UDAI2E 106-7 
UDAI2t. 106-60 
UDAIS 106-10 
UDAID1 107-192 
UDAID2 107-20e 
UDAIDS 109-66 
UDAIDT 1086-4 
UDAIEX 105-29 
UDAINT 94-22 
UDAIR1 109-3 
UDAIR2 109-5 
UDAIRS 109-7 
UDAIRC 109-15 
UDAIRX 109-36 
UDAISE 107-35 
UDAISG 107-32 
UDAISL 106-86 
UOAIST 105-28 
UDAISX 106-14 

B : 

UF .576 38-120 
Ur .CAR «36-36 
UF .O@ 36-40 
UF .INA 38-66 
UF RPL 38-5¢@ 
UF.SCH 38-70 
UF.SCL 38-80 
UF .WBN 38-90 
UF .WPH 38-100 

119-62 
119-54 
119-60 
119-69 
119-71 
116-238 
71-146 
41-12 
41-200 
41-% 
41-41 
41-450 
42-130 
116-2440 
59-21 

59-206 
105-35 
105-3860 
105-24 
105-30 
106-120 
106-9 
106-170 
109-40 
107-216 

109-36 
105-37 
105-206 
109-13 
109-200 
109-290 
109-24 
109-396 
108-9 
106-3¢@ 
106-16 
107-126 
106-164 
110-29 
111-3¢ 
33-64 

111-6¢@ 
108-6 
111-116 
116-164 

119-640 
119-63 

119-740 
116-264 

41-12 
41-21 
41-360 
41-41 
41-46 
42-15 

61-6 

59-33 

106-34 

110-32 

106-36 

110-16¢ 

119-66¢ 

119-9 119-10 119-11 

41-12@ 41-13 41-13 
41-21 41-21@ 41-33 
41-37 41-37 41-376 
41-416 41-42 41-42 
41-46 41-460 41-48 
120-18@ 120-20 120-20 

119-77 

61-7e 62-64 

109-29 

105-52 106-13 106-300 

108-19 

110-34 

108-12¢ 106-135 110-196 

M13 

119-44 

41-13 
41-33 
41-36 
41-420 
42-7@ 
120-200 

110-25 

119-45 

41-16 
41-334 
41-36 
41-43 
42-9 

120-21 

111-16¢@ 

SEQ 0168 

119-57 =6119-67 

41-16 41-16@ 41-19 41-19 41-19@ 41-20 
41-34 41-34 41-340 41-35 41-35 41-3506 
41-38@ 41-39 41-39 41-39e 41-40 41-40 
41-43 41-430 41-44 41-44 41-4460 41-45 
42-9 42-96 42-10 42-10 42-10@ 42 13 
120-21 120-21@ 122-16@ 122-18 122-18 122-180 
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XPKT1 
XPKT2 
XSA 
YEARI9 
YEAR2O 
YFR1 
\. 22 
VE 
yer 
YERS 

de
ys
se
sn
ec
e 

S2-8¢@ 
47-310 
47-3260 
114-696 
114-70 
114-86 
114-94 
114-91 

59-35¢ 62-3 62-13¢ 
59-162 59-31¢ 59-40 
59-15« 59-20 61-7 

100-114 
119-10 
70-40 

119-6 

123-2 123-4 123-6 
123-2 123-4 123-6 
$3-15 
53-39 
533-117 
53-121 
53-43 
33-15 
53-19 
53-47 
53-55 
53-56 
53-64 
53-68 
53-72 
53-80 
53-64 
53-19 
$3-23 
53-88 
53-92 
53-96 
53-109 
$3-113 
53-23 
53-27 
53-31 
53-31 
53-35 
53-76 66-5 
53-137 
53-141 
33-124 
53-130 
87-5 

114-92 
114-95 
114-82 
114-72 114-830 
114-926 
114-96@ 114-99 
114-97 114-100@ 114-101 

70-21 70-230 
62 326 

123-8 
123-8 

SEQ 0169 
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43-316 
43-36 

S¥
a5
3 

e 

—
 

=
 e 

1 
a
o
 

SP
R 

aN
R 
S
S
K
 

Bu
se
s 

53-535 
59-27 

116-94 

94-17) 107-15 
62-20 69- 3% 
116-9 119-20 

115-3 119-3 
33-22 53-26 
53-95 53-100 

112-5 

116-55 = =116-61 
100-21 107-12 
61-21 

116-19 

116-69 
42-15 120-22 

116-23 119-84 
33-24 53-26 
53-96 53-102 

112-9 

81-9 61-9 
61-21 61-21 

62-36 63-21 
111-5 
116-245 119-21 
119-26 119-82 

119-44 

75-15 

120-3 
53-30 
53-104 

116-147 
110-27 

116-240 116-246 
122-25 

124-10 
53-32 
53-106 

64-6 

119-27 

76-16 

53-34 
53-108 

119-8 

53-36 
$3-110 

81-9 

68-22 

76-17 =116-152 116-153 119-42 119-43 

53-38 53-42 53-46 53-50 53-62 
$3-112 53-116 53-120 

53-40 53-44 53-48 53-60 53-65 
$3-114 $3-116 53-122 

61-9 61-9 61-9 61-15@ 681-21 

70-32 96-3 100-29 101-5 105 - 36 

93-67 

53-77 

81-21 

105-51 

SEQ 0170 

53-79 53-83 

53-81 53-85 

61-21 81-21 

106-12 107-33 
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SEQ 0171 

GPRD 114-1 114-10 119-31 119-31@ 119-44 119-44@ 121-2 

GPeema. 119-10 119-106 123-1 123-3 123-5 123-7 

ITEM $1-20@ «41-120 42-280 42-160 42-19 42-200 42-21 42-3E 41-36 42-35 41-386 44-37 4 3841-389 
41-40 41-41 42-420 41-430 41-440 41-45 41-46 42-9 42-10 42-13 120-20 120-21 122-18 

MSBYTE 26-34 26-34 26-4 26-340 
MSCHEC 116-235 116-235@ 119-22 119-22@ 119-28 119-28@ 119-82 119-820 
MsCNTO 114-1 114-1@ 119-10 119-10@ 119-31 119-316 119-44 119-44@ 121-1 121-10 121-2 121-2@ 8123-1 123-16 

123-3 123-3@ 123-5 123-Se 123-7 123-7¢@ 
MSCOUN 91-12 91-120 91-14 91-14@ 91-16 91-160 91-16 91-166 119-64 119-640 
MSDATA 26-34 26-% 26-34 26-34 26 -34 26-34 26-34 26-34 26-34 26-34 26-34 26-34 26-% 26 - 34 

26-34 26-34 26-34 26-34 26-34 26-3 26-34 26-4 26-34 26-34 26-34 26-34 26- 26-34 
26 Se 26-34 26-34 26-34 26-34 26-34 23-34 26-34 26-34 26-360 8626-8O 948-12 46-126 48-16 

MSDECR 26-14 26-140 29-14 29-140 29-16 29-160 53-16 $3-16@ 33-20 33-200 533-24 33-240 33-28 53-260 
53-32 $3-320 33-%6 53-360 53-40 53-400 33-44 53-4460 53-48 53-480 33-60 33-600 53-65 53-650 
$3-77 53-77@ 33-81 53-810 53-65 53-65e¢ 533-89 53-89¢ 53-93 53-23@ 33-96 53-960 33-102 53-1020 

53-106 53-106@ $3-110 53-1100 53-114 53-114@ $3-116 535-1186 53-122 53-122@ 102-14 102-14@ 103-21 103-210 

112-9 112-9@ 114-106 114-106@ 115-16 115-160 116-249 116-2090 117-12 117-12@ 116-21 116-210 118-23 118-236 

119-83 119-63@ 119-64 119-646 121-5 121-3@ 123-10 123-100 124-10 i24-106 125-5 125-30 
MSOEFA 114-1 114-1@ 119-10 119-100 119-31 119-310 119-44 119-44@ 121-1 121-16 8121-2 121-20 123-1 123-16 

123-3 123-3@ 123-5 123-S@ 123-7 123-7@ 
MSENDE 286-140 29-140 29-160 53-160 53-200 53-240 53-26¢ 53-320 53-360 53-400 53-440 535-48¢ 53-600 55-650 

S3-77@ $3-816 $3-65@ 53-89@ 53-930 535-960 53-1020 53-106@ 53-1100 53-114@ 53-116@ 53-122@ 102-14@ 105-219 

112-9@ 114-1066 116-2490 117-120 118-21@ 116-230 119-63@ 119-84@ 121-36  125-10@ 124-100 
MSERRI 55-7 55-70. 38-26 56-260 61-24 61-240 62-36 62-360 63-21 63-219 64-8 64 -80 68-22 68-220 

0-32 70-320 6-3 96-30 100-29 100-290 101-5 101-5S@ 105-36 105-360 105-51 105-51@ 106-12 106-120 

107-33 107-33 109-37 109-37@ 110-36 110-36@ 111-5 111-S@ 116-239 116-239 116-245 116-245@ 119-21 119-216 

MSEXCP 114-1 114-1 114-16 119-31 119-31 119-310 119-44 119-44 119-44@ 123-1 121-1 121-10 il2i-2 121-2 

MOEXIT 116-235 116-235@ 119-22 119-22@ 119-28 119-286 119-82 119-820 
MSEXSE 116-255@ 119-22@ 119-260 119-820 
MSEXTJ 116-2350 119-22@ 119-260 119-820 
MSGEN 26-34 26-34 26-34 26-34 26-34 26-34 -%4 26-34 26-4 26-34 26-34 26-34 26-34 26-34 

26-34 26-34 26-34 26-34 26-4 26-34 -4 26-34 26-34 26-34 26-34 26-4 26-4 26-34 

26-34 26-34 26-34 26-34 26-34 26-34 -s4 26-34 26-34 26-34 26-340 26-340 26-0 26-540 

26-340 26-340 26-340 26-340 26-340 26-340 -340 26-340 26-340 §9— 26-340 26-340 26-3406 SHO 6 HO 

26-340 26-340 26-0 926-349 9=— 26 -HO 6 - SO -340 26-346 26-340 26-340 26-340 26-340 26-340 926-0 

26-340 26-346 26-340 26-349 26-0 26-40 -9 27-90 26-10 26-10 26-100 28-100 26-14 26-140 

29-10 29-10 29-108 29-10@ 29-14 29-146 -12 46-12@ 48-16 48-164 355-14 53-140 53-16 53-16¢ 

53-18 $35-18¢@ 33-20 $3-200@ 33-22 53-220 -24 53-240 33-26 $3-26¢ 53-28 $3-260 53-30 53-30@ 

33-32 53-320 53-34 $3-340 33-36 53-360 -38 33-380 $3-40 53-400 53-42 53-420 53-44 53-440 

33°48 33-488 33-48 $3-48¢ 53-50 33-350¢ -60 53-600 55-62 53-62@ 335-65 53-68e@ 55-67 53-67¢@ 

-98 53-980 53-100 53-100@ 53-102 53-1020 53-104 55-1040 

-112 53-112@ 53-114 53-114@ $3-116 53-116¢ 53-118 55-116¢ 

-14 102-14@ 103-16 103-18@ 103-21 103-21@ 112-5 112-5¢ 
-45 116-45@ 116-249 116-2490 117-10 117-10@ 117-12 = 117-120 

-10 129-100 119-31 119-31@ 119-44 119-44@ 119-63 119-85¢ 

-10 §=123-10@ 124-8 124-6@ 125-3 125-3@ 125-8 125 -86 

-16 53-16@ 53-20 53-200 53-24 53-240 53-28 53-23¢ MéGENB 114 1 114-1@ 119-10 119-108 119-31 119-316 

26 
26 
26 
26 
26 
27 
48 
33 

3 
33-790 33-81 53-810 33.33 53-83e 53-85 53-65@ 33-87 53-87@ 53-89 53-89¢ 

33 
102 
116 
119 

re 
MSGETS 28-14 28-140 29-14 29-14@ 29-16 29-16@ 53 
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$3.82 53-320 53-36 53-36@ 53-40 53-400 53-44 53-440 53-48 «= 53-480 53-60 S$ 3-600 85-65 53-650 
33.77 §3-770 53-81 53-61e 53-65 53-650 53-89 53-890 53-93 53-93¢ 53-98 53-980 53-102 $3-1026 
33.106 §$-106@ 53-110 53-1100 53-114 53-1360 53-116 53-118¢ S3-122 53-122 102-14 102-14@ 103-21 103-210 
112.9 112-9@ 114-106 114-1060 115-16 115-16@ 116-249 116-2490 117-12 117-12@ 118-21 116-Z1@ 118-23 118-230 
119.88 119-650 119-84 119-840 121-3 121-3 123-2 123-2@ 123-4 123-40 123-6 123-60 123-8 123-60 
123-10 123-100 124-10 124-100 

MSGETT 116.2550 119-22@ 119-260 119-820 123-2 123-20 123-4 123-40 123-6 123-60 123-8 123-80 
MSGNGS 26.269 26-36 26-36. 26-34. 26-34 26-34 26-34 26-34 26-34 26-34 26-34 26-38 26-34 6-8 

36-34 26-5426 SA SA 26-34 26-54 26-34 26-54 6-346-346-3488 8-28 
26-36 26-38 OF 26-36 26-34. 26-34 26-34 26-36 26-34 26-34 26-34 26-340 26-340 26-340 
36.340 26-340. 26-340 26-340 26-340 26-340 26-340 26-340 26-340 26-340 26-340 26-340 26-340 
56.540 26.3540 cee 26-340 26-340 26-340 26-340 26-340 26-340 26-380 26-340 26-340 26-340 26-380 
56.340 26.340 36-340 26-340 26-340 26-340 26-340 27-9 = .27-9@ = -286-10 28-10 28-100 29-10 29-10 
59.100 $0.30 46-12 48-120 48-16 48-160 53-14 53-140 53-18 53-160 53-22 $3-220 $3-26 53-260 
$3.30 53-300 53-34 53-$40 S3-38 53-380 53-42 53-420 53-46 53-460 53-50 53-S0@ 53-62 53-620 
33.67 53.670 53-79 53-790 53-83 53-83¢ 53-87 53-670 53-91 53-91@ 53-95 53 95@ 33-100 53-1000 
33.104 53-1060 53-108 53-1080 $3-112 53-112@ 53-116 53-1160 53-120 53-1200 102-10 102-100 103-18 103-180 

112-5 112-5@115-3@ 115-10 115-100 116-45 116-450 117-10 117-100 118-8 1186-80 119-3@ 120-38 120-14 
120-14@ 122-12 122-120 124-6 124-60 

HSGNIN 26.54 26-34 26-36 26-36 26-36. 26-34. 26-34 26-34 26-34 26-346 6-34 6-3 HAE 
56.36 36-34 26-34 26-34 26-34 26-34 26-34 26-34 26-34 26-34 6-546-346-3483 
36-34 26-36 26-38 26-36 26-34 26-34 26-34 26-34 6-34 26-3A2H-HA 8-3 
36.34 26.34 26-36 26-34 26-54 26-340 26-340 25-340 26-340 26-340 26-340 26-3840 26-40 26-340 
56.340 26.340 26-340 26-340 26-340 26-340 26-340 26-340 26-340 26-340 26-340 26-380 26-340 9 26-340 
56.340 26.340 26-340 26-340 26-340 26-340 26-340 26-340 26-340 26-340 26-340 26-340 9 26-340 = 26-340 
56.340 26-340 26-340 26-340 26-340 26-340 27-9 27-9. 27-9@ = 27-98 =. 28-10 28-108 29-10 29-108 
48.12 48-12 48-120 46-120 48-16 48-16 46-160 48-160 53-16 53-16@ 53-20 53-200 53-24 53-240 
$3.28 53-280 53-32 53-320 53-36 53-360 53-40 53-400 53-44 53-440 53-48 53-480 53-60 53-600 
53-65 53-650 53-77 53-77@ 53-81 53-610 53-85  53-85¢ 53-89  53-89¢ 53-93 53-93@ 53-96 53-960 
$3.102 53-1020 53-106 53-1060 53-110 53-1100 53-114 53-1140 53-118 53-118@ 53-122 53-1220 $5-7 55-7 
35-7 $5.7 55-70 §$5-70 55-70 55-7@ 55-7@ 55-8 58-66 58-11 58-11 58-11 S8-11 56-11 
33-11 S8-11@ 58-11¢ 58-110 58-11@ S8-11@ 56-110 58-12 58-120 58-22 58-22 58-220 58-220 58-268 
38-26 56-26 56-26 56-280 56-260 56-2800 58-260 58-2860 58-30 58-30e 60-12 60-120 61-8 61-8¢ 
61.26 61.24 61-24 1-28 61-240 61-240 61-240 61-240 61-240 62-36 62-36 «62-36 «62-36: 62-360 
62.360 62-560 62-360 62-360 63-21 63-21 63-21 63-21 63-210 63-216 63-210 63-210 63-210 64-8 
64-6 64-6 64-6 64-86 64-66 64-86 64-86 64-86 68-22 68-22 68-22 68-22 68-220 68-220 
68.220 68.22@ 68-22 70-32 70-32 70-32 70-32  70-32@ 70-32@ 70-S2@ 70-320 70-320 73-19 73-190 
73-20 73-20 73-200 «73-200 «73-24 «= 73-260 73-240 «73-240 «6 73-25««73-25@ «91-12, s«9-12——s«'-12—s«'-12 
91-12 91-12 91-12@ 91-120 -91-12@ «-91-12@ «91-12 91-14 9-14 91-18 91-14 91-16 91-16 91-140 
91-140 91-146 91-140 91-14@ 91-16 91-16 91-16 91-16 91-16 91-16 91-166 91-16@ 91-16@ 91-166 
91-166 91-16 91-16 91-18 91-16 91-18 91-18 91-188 91-18@ 91-180 91-186 91-166 94-20 94-20 
94-20 94-20 94-20 94-20 98-200 94-200 94-200 98-200 94-200 94-200 96-5 6-3-3 8G -3 
96-30 96-30 96-38 96-30 96-3@ 100-21 100-210 100-29 100-29 100-29 100-29 100-298 100-290 100-290 
100-29 100-29 101-5 101-5 101-5 101-5 101-S@ 101-S@ 101-5@ 101-5@ 101-5@ 102-14 102-148 103-21 
103-210 105-36 105-36 105-36 105-36 105-360 105-360 105-36 105-36@ 105-36@ 105-51 105-51 105-51 105-51 
105-51@ 105-51@ 105-S1@ 105-516 105-S1@ 106-12 106-12 106-12 106-12 106-12@ 106-12@ 106-120 106-12 106-120 
107-12 107-12 107-27 107-27 107-27 107-27 107-27 107-27 107-27@ 107-270 107-27@ 107-270 107-276 107-27¢ 
107-30 107-30 107-50@ 107-$0@ 107-33 107-33 107-33 107-33 107-33 107-33@ 107-33@ 107-33@ 107-330 109-37 
109-37 109-37 109-37 109-37@ 109-37@ 109-37@ 109-37@ 109-37@ 110-27 110-27@ 110-36 110-36 110-36 110-36 
110-360 110-360 110-36@ 110-360 110-366 111-5 111-5 121-5. -111-5—-111-S@ = 1-S@ = -121-S@ -111-5S@ 111-50 
112-9 112-90 114-1. 214-1 224-1 186-1 194-120 116-1 124-2, 124-1 108-10 126-2@) 114-10 114-18 
116-47 116-47 116-47@ 116-47@ 116-49 116-49 116-53 116-53 116-53@ 116-53@ 116-55 116-55@ 116-59 116-59 
116-590 116-59@ 116-61 116-610 116-66 116-66 116-660 116-66@ 116-68 116-68@ 116-69 116-69@ 116-93 116-95 
116.930 116-930 116-93@ 116-94 116-940 116-95 116-95  116-95@ 116-950 116-95¢ 116-96  116-96@ 116-106 116-106 
116.106 116-106 116-106 116-106 116-106@ 116-1060 116-106@ 116-106@ 116-106 116-1064 116-109 116-109 116-109 116-1090 
116.146 116.146 116-1460 116-1460 116-1460 116-147 116-147@ 116-233 116-233 116-z33@ 116-2330 116-235 116-235 116-235¢ 
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SEQ 0173 

116 235@ 116-239 116-239 116-239 116-2359 116-2390 116-2390 116-259@ 116-239 116-259 116-240 116-2400 116-245 116-245 
116-245 116-265 116-265@ 116-245@ 116-245@ 116-245@ 116-2450 116-246 116-2460 116-249 116-249@ 117-12 117-12@ 116-11 
118-11 226-12 226-11 1136-11 116-22 116-110 116-110 116-11@ 118-110 118-110 116-11 1186-19 118-19 118-190 

118-19@ 116-21 116-21@ 119-7 119-7@ 119-8 119-6@ 119-10 119-10 119-10 119-10 119-10 119-10 119-100 
119-100 119-100 119-100 119-19 119-19 119-20 119-20@ 119-22 119-21 119-21 119-21 119-210 119-216 119-216 

119-21@ 119-21 119-22 119-22 119-22@ 119-22@ 119-27 119-27 119-27 119-27 119-270 119-270 119-27@ 119-270 

119-276 119-26 119-26 119-266 119-260 119-32 119-32 119-32 119-31 9119-31) )—-:119-31 119-31) :119-31 119-310 

119-31@ 119-S31e 119-31@ 119-32 119-32 119-3S2@ 119-S2@ 119-44 119-44 119-44 119-44 119-44 119-44 119-44 

119-44 119-440 119-440 119-44@ 119-44@ 119-64 119-64 119-64 119-64 119-64 119-64 119-646 119-64@ 119-640 

119-64@ 119-640 119-82 119-62 119-620 119-82@ 119-83 119-83@ 120-14 120-14@ 121-1 121-1 121-1 121-1 

421-1¢@ 121-2 121-2 121-2 121-2 121-2 121-2@ 121-5 121-3@ 122-12 122-12@ 123-1 123-1 123-1 

123-1@ 123-2 123-2@ 123-3 123-3 123-3 125-3@ 123-4 123-40 123-5 123-5 123-53 123-3S@ 123-6 

123-6@ 123-7 123-7 123-7 123-7@ 123-8 123-60 123-9 123-9 123-9@ 123-90 123-10 123-100 124-8 

124-8 124-6 124-60 125-3 125-3 125-3@ 125-3¢ 
MSGMLS 114-1 114-1@ 119-10 119-10 119-31 119-310 119-44 119-446 
MSGNTA 26-14 26-140 29-14 29-140 53-16 53-16@ 33-20 53-200 53-24 53-240 53-28 53-280 53-32 53-320 

33-36 $3-360 53-40 $3$-400 53-44 $3-44¢@ 53-48 53-488 353-60 $3-60@ 33-65 $3-65@ 53-77 53-770 

33-81 $3-61¢ 53-85 $3-85e 53-89 53-890 53-93 53-930 53-96 $3-960 53-102 33-1020 53-106 53-1066 

$3-110 53-1100 53-114 53-114@ 53-116 53-116@ SS3-122 55-122@ 102-14 102-14@ 103-21 103-216 112-9 112-90 

116-249 116-2490 117-12 117-12@ 1186-21 116-21 119-83 119-836 121-3 121-3@ 123-10 123-10@ 125-3 125-30 
125-8 125-680 

MSGNTE 719-5 119-50 
MSHAPT 26-34 26-340 
MSHNAP 26-34 26-340 
MSINCR 26-26 26-260 26-10 26-10 -10@ 26-100 29-10 29-10 29-10@ 29-106 30-3 30-36 53-14 53-14 

53-145 53-140 53-160 33-18 -18 53-18¢@ 53-16@ 53-200 55-22 33-22 53-220 53-22@ 53-240 53-26 

53-26 53-260 53-260 535-260 - 33-30 53-300 53-300 53-32@ 535-34 53-34 53-340 53-%40 53-360 

53-36 53-38 53-366  53-36¢ - 33-42 33-42 53-420 53-42@ 53-440 53-46 53-46 53-460 53-460 

53-790 53-81¢ 53-83 53-83 53-83¢@ 53-830 53-850 53-87 53-87 

53-910 53-910 53-930 53-95 33-95 53-95e@ 53-950 53-96@ 53-100 
-106 §$3-104 $3-104@ 53-104@ 53-106@ 53-106 53-108 53-1080 53-1086@ 55-1100 

-114@ 53-116 53-116 $3-116@ 53-116@ 53-118@ 53-120 53-120 53-1200 535-1206 

53-1220 55-76 53-80 56-110 58-120 58-22@ 536-206 586-30@ 60-12@ 61-56 61-240 62-360 63-210 64-86 

68-22@ 70-320 73-190 73-200 73-240 91-120 91-140 91-160 91-186 94-200 %6-3@ 100-210 100-298 101-50 

102-10 102-10 102-100 102-10@ 103-16 103-18 103-18@ 103-16@ 105-36@ 105-51 106-12@ 107-12@ 107-27@ 107-300 

107-33@ 109-378 110-276 110-36@ 111-5@ 112-5 112-5 112-S@ 112-5@ 114-1 114-1@ 114-1@ 115-3 115-3¢@ 

115-10 115-10 135-10@ 115-100 116-45 116-45 116-459 116-450 116-47@ 116-530 116-59 116-660 116-690 116-930 

116-95@ 116-1060 116-1090 116-146@ 116-2336 116-2350 116-2390 116-240@ 116-245@ 116-2460 116-2490 117-10 117-10 = 117-100 

117-10@ 117-126 1186-8 116-6 118-80 116-8@ 116-116 116-19@ 116-216 119-3 119-3@ 119-5 119-5 119-5 

119-S@ 119-5@ 119-S@ 119-7@ 119-10 119-100 119-10@ 119-190 119-21@ 119-22@ 119-27@ 119-260 119-31 119-31¢ 

119-31@ 119-32@ 119-44  119-44@ 119-44@ 119-646 119-820 119-83@ 120-5 120-3@ 120-14 120-14 120-14@ 120-146 

122-12 122-12 122-12@ 122-12@ 125-3 125-18 125-3 125-3 125-3 125-30 
38-22 $8-22¢@ 73-20 73-206 107-30 107 30@ 116-47 116-47@ 116-53  116-53@ 116-59 116-59@ 116-66 116-660 

116-93 116-93@ 116-95 116-95 116-146 116-146@ 116-233 116-233@ 116-19 118-19@ 119-32 119-320 

26 
33 
53-30 
53-400 

53-486 53-50 33-50 53-500 33-300 $3-60@ 53-62 33-62 53-62@ 53-620 53-65¢@ 53-67 53-67 53-670 

33-91 
33 
33 

MSLORO 

MSMCHI 26-6 
MéMCLO 26-6 
MSPOP 8628-14 28-140 29-14 29-140 29-16 29-166 53-16 53-160 55-20 53-200 53-24 53-24@ 53-28 53-260 

33-32 $3-32@ 53-36 $3-36@ 53-40 33-400 55-44 53-440 53-48 53-48@ 53-60 53-600 535-65 53-656 

533-77 $3-77@ 33-81 $3-81¢ 53-85 53-85¢ 53-89 $3-89@ 53-95 53-93@ 55-96 53-980 53-102 53-1020 

53-106 53-1060 53-110 53-1100 53-114 53-1140 53-118 53-1186@ 53-122 53-122@ 102-14 102-14@ 103-21 103-210 

112-9 112-9@ 114-106 114-106@ 115-16 115-16@ 116-249 116-249 117-12 117-12@ 118-21 118-216 118-23 118-234 

119-83 119-63@ 119-64 119-64¢ 121-5 121-36 123-10 1235-10@ 124-10 124-100 
MOPRIN 91-12 91-12@ 91-14 91-140 91-16 91-16@ 91-16 91-16@ 119-64 119-64¢ 
MEPUSH 26-26 26-260 26-10 26-10@ 29-10 29-10@ 30-3 30-3¢ $3-14 $3-140 53-18 53-16@ 53-22 53-220 

33-26 53-26¢ 53-30 53-30@ 53-34 53-346 53-36 53-36@ 53-42 53-420 53-46 53-460 53-50 53-S0¢@ 
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53-62 53-620 53-67 §3-67@ 53-79 $3-79@ 53-83 53-630 53-67 53-870 53-91 53-910  $3-95 53-950 

53-100 $3-100@ 53-106  53-104@ 53-106 53-106@ 53-112 53-112@ 53-116 55-116@ 53-120 %$3-120@ 102-10 102-100 
103-18 103-166 112-5 112-Se 115-5 115-3@ 115-10 135-100 116-45 116-45@ 117-10 117-100 116-8 118-66 

119-3 119-3@ 119-5 119-5@ 120-3 120-3@ 120-14 120-14@ 122-12 122-126 

msPUT $8-11 S$6-11 $6-11 58-11 $8-116 91-12 91-12 91-12 91-12@ 91-14 91-14 91-14 91-140 91-16 
91-16 91-16 91-160 91-18 91-18 91-18 91-180 94-20 94-20 94-20 94-20 94-20@ 107-27 107-27 

107-27 107-27 107-27@ 116-106 116-106 116-106 116-106 116-106@ 1186-11 1186-11 116-11 126-11 116-116 119-64 

119-64 119-64 119-640 
msPUT1 S6-11 $6-11 58-11 $86-11 S$8-11¢ 56-110 S6-11¢ 586-110 91-12 91-12 91-12 91-120 91-12@ 91-126 

91-14 91-14 91-14 91-140 91-140 91-14@ 91-16 91-16 91-16 91-16@ 91-160 91-160 91-16 91-18 
91-18 91-160 91-160 91-160 94-20 94-20 94-20 94-20 94-200 94-200 94-200 94-200 107-27 107-27 

107-27 107-27 107-270 107-270 107-27@ 107-27@ 116-106 116-106 116-106 116-106 116-106@ 116-1060 116-106@ 116 106¢ 

116-11 1216-21 126-11 1186-11 1386-110 1186-116 118-110 116-110 119-64 119-64 119-64 119-640 119-640 119-640 

MSRADI 114-1 114-1@ 119-10 119-10@ 119-31 119-31@ 119-44 119-44@ 121-1 121-1@ 121-2 121-2@ 123-1 123-16 

123-3 123-3@ 123-5 123-5@ 123-7 123-76 
MERBRO 73-24 73-266 
MSRMRO 116-93 116-93 116-95 116-95@ 116-109 116-109@ 116-146 116-146¢@ 
MESETS 26-26 26-260 28-10 28-100 29-10 29-100 30-3 30-30 §3-14 53-14@ 53-18 §3-18@ 53-22 53-220 

53-26 53-260 53-30 53-300 535-34 53-340 $3-38 53-38¢ 53-42 53-420 53-46 53-460 53-50 53-506 

53-62 53-620 53-67 $3-67@ 53-79 53-790 53-83 53-830 53-87 53-670 53-91 53-910 53-95 53-90 

53-100 53-1000 53-104 53-1046 53-106 53-106@ 53-112 53-112@ 53-116 53-116@ 53-120 53-1200 102-10 102-100 

103-16 103-1860 112-5 112-S@ 115-3 115-3@ 115-10 115-10@ 116-45 116-45@ 117-10 117-100 1186-8 118-6¢ 

119-3 119-3@ 119-5 119-Se 120-5 120-3@ 120-14 120-14@ 122-12 122-120 

msSvC 4 =—._« $3 - 16 53-166 53-20 53-200 55-246 §3$-240 53-26 53-26¢@ 53-32 §$3-320@ 53-36 53-360 53-40 53-406 

53-44 §3-440 53-48 53-466 53-60 53-60e 53-65 §$3-650 53-77 53-770 53-81 53-816 53-85 53-650 

53 -69 53-690 53-93 53-930 53-96 53-96@ 53-102  53-102@ 53-106 53-106@ 53-110 53-1100 53-114 53-1146 

53-118 53-1160 53-122 $3-l122@ 55-7 55-8 55-86 S$6-11 56-110  S8-1i2 58-12e@ 56-22 $8-22@  S6-268 

56-30 5$8-30@ 60-12 60-12@ 61-8 61-80 61-24 62-36 63-21 64-8 68-22 70-32 73-19 73-190 

73-20 73-200 173-24 73-240 91-12 91-120 91-14 91-140 91-16 91-160 91-16 91-16¢@ 94-20 94-200 

96-3 100-21 100-218 100-29 101-5 105-36 105-Si 106-12 107-12 107-12@ 107-27 107-27@ 107-30 107-300 

107-33 109-37 110-27 110-27@ 110-36 111-5 114-1 114-10 116-47 116-47@ 116-53 116-530 116-59 116-590 

116-66 116-660 116-69 116-69 116-93 116-930 116-95  116-95@ 116-106 116-106@ 116-109 116-1090 116-146 116-1466 

116-233 116-2330 116-235 116-235@ 116-239 116-240 116-2400 116-245 116 246 115-2460 116-249 116-2690 117-12 117-120 

118-11 116-110 118-19 116-190 116-21 116-216 119-7 119-72 119-10 119-100 119-19 119-19@ 119-21 119-22 

119-220 119 oe 119-28 119-286 119-31 119-31@ 119-32 119-32@ 119-44 119-44@ 119-64 119-64@ 119-62 119-620 

MSTLAB 53-166 $3-200 53-240 53-269 53-320 53-360 53-40@ 53-440 53-48@ 53-600 53-65@ 53-770 55-810 53-8Se 

S3-690 53-936 53-966 %3-102@ 53-1060 53-1100 53-1146 53-1160 53-122@ 55-76 55-60 58-110 58-120 56-220 

58-280 56-300 60-12@ 61-84 61-240 62-360 63-210 64-80 68-22@ 70-320 73-190 73-200 73-240 91-120 

91-146 91-160 91-1860 4-200 96-3@  100-21@ 100-296 101-5@ 105-36@ 105-51@ 106-12@ 107-120 107-27@ 107-300 

107-33@ 109-37@ 110-270 110-360 111-S@ 114-10 116-47@ 116-5S3@ 116-590 116-660 116-696 116-930 116-95@ 116-1066 

116-1090 116-146@ 116-233@ 116-235@ 116-2390 116-2400 116-245@ 116-246@ 116-249 117-120 116-11@ 118-190 1186-21e 119-76 

119-10@ 119-19@ 119-216 119-22@ 119-27@ 119-260 119-31¢@ 119-320 119-44@ 119-64@ 119-82¢ 119-836 

mMSTSTL 53-16 53-16@ 53-20 $3-200 53-24 $3$-24e 53-28 53-280 53-32 53-320 53-36 53-360 535-40 53-400 

53-44 53-440 53-48 53-460 55-60 53-600 53-65 53-65¢@ 53-77 53-77@ 53-81 53-81¢ 53-85 53-85e 

53-89 53-690 535-93 53-930 53-96 53-966 $3-102 53-1020 S3-106 53-106@ 53-110 53-110@ 53-114 53-1140 

53-116 53-1160 53-122 53-122@ 55-7 55-7¢e 55-7¢ 55-8 55-66 58-11 56-11¢ 56-12 58-126 58-22 

$8-22¢ 56-28 56-260 58-280 58-30 56-300 60-12 60-12¢@ 61-8 ¢1-8¢ 61-24 61 24e@ 61-240 62-3 

62-3%0 62-366 63-21 63-21@ 63-219 64-8 64-80 64-84 68-22 68-22¢ 686-220 70-32 70-See 70-320 

73-19 73-190 73-20 73-200 73-24 73-24@ 91-12 91-12@ 91-14 91-14@ 91-16 91-16@ 91-16 91-186 

94-20 94-200 96-3 96-30 96-3@ 100-21 100-21@ 100-29 100-29 100-290 101-5 101-S@ 101-S@ 105-36 

105-360 105-366 105-51 105-51@ 105-S1@ 106-12 106-12@ 106-12@ 107-12 107-12@ 107 -27  107-27@ 107-30 107-300 

107-33 107-33¢@ 107-33@ 109-37 109-37@ 109-37@ 110-27 110-27@ 110-36 110-36¢@ 110-360 111-5 111-S@ 111-56 

114-1 114-1@ 116-47 116-47@ 116-53 116-53@ 116-59 116-59@ 116-66 116-66 116-69 116-69 116-93 116-936 

116-95 116-95@ 116-106 116-106 116-109 116-109 116-146 116-146@ 116-233 116-2535¢@ 116-235 116-235@ 116-239 116-2396 

116-2390 116-240 116-2400 116-245 116-245@ 116-245@ 116-246 116-246@ 116-249 116-249@ 117-12 117-12@ 118-11 118-116 



MSWORD 

1186-19 §=116-19@ 
119-22@ 119-27 
119-62 119-82¢ 
26-4 26-340 
61-24 61-24 
64-80 66-22 

100-29 100-29 
105-51@ 106-12 
110-36 = 110-36 
116-239 116-239 
119-22@ 119-27 
119-82@ 121-1 
123-Se 123-6 
123-2 123-20 
119-7 119-19 
116-109 
73-20 8119-32 
43-90 
45-20@ 70-40 
44-210 53-15 
53-72 53-76 
53-141 70-40 

119-30 = 119-41 
45-110 53-15 
$3-72 53-76 
$3-141 83-5 
45-66 76-15 
45-176 
45-14@ 119-6 
26-32 
43-230 56-21 
92-16 93-26 

113-34 
44-60 74-18 
113-32 = -113-35 
91-14 
91-12 119-64 
91-18 
91-16 
43-15@ 56-16 
92-12 92-16 

116-47 §116-53 
116-233 
58-11 94-20 
26-76 26-6 
31-200 41-10 

116-235¢@ 119-220 
123-2 123-4 

118-21@ 119-7 
119-27@ 119-28 
119-630 
27-9 27-90 
62-36 62-36 
66-22 68-22¢ 

101-5 101-5 
106-i2 106-120 
111-5 111-5 
116-245 116-245 
119-27 119-270 
121-2 121-2¢ 
123-7 123-7¢@ 
123-4@ 123-6 

113-28 =. 113-33 
53-23 $3-27 
53-84 53-88 
77-41 79-23 

53-23 53-27 
53-84 53-88 

79-23 62-4 

69-44 69-49 
97-30 96-22 

76-21 76-23 

69-33 69-39 
97-15 96-14 
116-66 

116-106 116-11 

120-16 122-16 
119-82¢ 
123-8 
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119-7@ 119-10 
119-266 119-31 

35-7 35-7 
62-36 62-360 
70-32 70-32 

101-5 101-5¢@ 
107-33 107-33 
111-5 111-5¢ 
116-245@ 119-10 
119-26@ 119-31 
123-1 123-10 
123-8 123-86 
123-6@ 123-8 

53-31 53-35 
33-92 53-96 
62-4 83-5 

53-31 53-35 
53-92 53-96 

114-31 116-96 

75-17 79-24 
99- 100-30 

76-6 78-13 

75-11 65-4 
99-16 100-11 

119-106 
119-316 

55-7 
63-21 
70-32 

105-36 
107-33 
114-1 
119-10 
119-31 
123-2 
123-9 
123-860 

53-39 
533-109 
84-5 

53-39 
53-109 

119-30 

85-7 
101-2 

79-10 

86-4 
104-14 

119-19 
119-32 

55-76 
63-21 
70-320 

105-36 
107-33¢ 
114-1 
119-106 
119-31¢ 
123-26 
123-9 

53-43 
53-113 

113-24 

53-43 
53-113 

119-41 

66-7 
101-6 

79-30 

87-4 
107-135 

119-190 
119-326 

56-28 
63-21 
96-3 

105-36 
109-37 
114-10 
119-100 
119-310 
123-3 
123-90 

53-47 
$3-117 

113-26 

53-47 
53-117 

67-7 
103-20 

83-7 

66-153 
110-18 

119-21 
119-44 

56-28 
63-210 
96-3 
105 - 360 
109-37 
114-16 
119-21 
119-44 
123-30 
125-3 

53-55 
53-121 
113-33 

53-55 
53-121 

66-31 
104-41 

64-7 

89-16 
113-15 

119-210 
119-440 

58-28 
64-6 
96-3 

105-31 
109-37 
116-2350 
119-21 
119-44 
123-4 
125-36 

53-58 
53-124 

114-31 

53-56 
53-124 

90-17 
108-19 

90-13 

69-22 
113-22 

SEQ 0175 

119-216 119-22 
119-64 119-640 

56-2860 61-24 
64-8 64-8 
96-3@ 100-29 

105-51 105-51 
109-37@ 110-36 
116-239 116-239 
119-21 119-216 
119-44@ 119-446 
123-40 123-5 

53-64 53-68 
$3-130 53-137 

116-96 119-6 

53-64 53-68 
53-130 53-137 

90-25 91-19 
110- 113-29 

90-22 113-27 

89-40 91-6 


