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Figure 7 RL Drive Block Diagram 
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Rl 
DIAGNOSTICS 

DIAGNOSTIC MODE 

These diagnostics build on one another. Thus, they 
should be run in sequence. Note that they do not find 
faults for you; they identify failing functions. 

CVRLA 

The original RL01/RLll/RLVll diagnostics were labeled 
OZRLA through F. An additional test of OVRLA was created 
for the RL0l/RLVll diskless testing. These tests have 
all been superseded by the designations CZRLG through M. 
The RLV diskless test description is now CVRL~. These 
new diagnostics run on both RLAI and RL02 drives. 

If an 11/03 CPU is interfacing with an RLVll controller, 
then run this diagnostic first. If an RLll controller is 
being used, then start with the next diagnostic. 

CVRLA uses the RLVll's maintenance mode capabilities to 
exercise the controller in a diskless environment. 



CZRlG--------------------________ --________ __ 
This is an RL11/RLV11 controller test (1 of 2) 
responsible for testing: 

•. Interface logic (drive cabled and powered on) 

• Register set/clear accuracy 

• Commands: 

1. No-Op 
2. Get Status 
3. Read Hea~er 
4. Seek 

This test prints out an error or end-of-pass message 
within 45 seconds. Neither a performance nor a progress 
report is printed out with it. 

Following is a sample of an error report that was 
received from a unit with a problem in the Drive Logic 
Module. The interface to the controller had never been 
enabled due to a bad unit number plug switch assembly. 

CZRLG DVC FTL ERR 00300 TST 025 SUB 000 pc: 012540 

CONTROLLER: 174400 DRIV~: " 
RLeS CONTAINED FOLLOWING ERROR(S): . 

COMP OPI 
GET STATUS OPERATION-FLAG ~OOE 
BEFORE COMMAND: CS: 000204 SA: 000002 DA: 000013 

"1P: 010421 
TIME OF ERROR: CS: 102204 BA: A00~02 DA: BC0013 

MP: 010421 910421 910421 

The first line of the error report comes from the 
supervisor. It tells us that the program is DZRLA and 
that a Device Fatal Error has been encountered. Error 
number 9300 refers to the software mnemonic for that kind 
of error. It tells us that the error occurred whi Ie 
performing Test 925 and that it was not in a subroutine. 
The error (9300) occurred at PC location 912540. 

The next lines come from the diagnostic. They tell us 
t hat th e co n t roIl e r • 8 fir s t ad d res sis 1744" 0 and th at 
drive 9 is being tested. 



Next we learn that the key error is an OPI that occurred 
when a Get Status command was being tested. The results 
of the CSR simply say the same thing. The results of the 
MPR should reflect the status of the drive, although in 
this case it is trash. We know this because the OPI 
occurred indicating that the command was not completed. 
If the .contents of MPR is interpreted as status, we have 
the drive in spin-up mode with the heads extended and a 
device-select error asserted. In addition, note that a 
seek t~me-out error has occurred, in all, an unlikely 
combination. 

Notice also that the MPR is printed three times because 
of the error-reporting structure. This type of error 
calls for the same error-reporting scheme that a Read 
Header uses. This results in a duplication of the MPR. 

Following is another example of an error report from test 
G. 

CZRLG DVC FRL ERR 02044 TST 037 SUB e0~ PC: 020774 
BAD SEEK-TEST OF DIFFENCE WORD 
CONTROLLER: 174400 DRIVE: 0 
BEFORE COMMAND: CS: 000211 BA: 000002 DA: 000205 

MP: 170005 
TIME OF ERROR: CS: 000211 BA: 000002 DA: 000205 

MP: 000042 000000 074012 
LAST: 00~0~0 PRES: 000000 EXP'D: 000200 

Another fatal error is encountered here: error 44 on test 
37 (test difference word transmission). Everything 
needed to interpret the error is printed 'for you. If you 
were to look up test 37, error 44, you would find what is 
stated in the second line of the report. 

The tests that Diagnostic G perform are summarized in the 
Diagnostic Document, Section 6. This section is useful 
for finding the test number of a routine you may want to 
loop on in the course of troubleshooting this subsystem. 



CZRLH 

Th is prog r am is the second 
controller diagnostic. It 
following commands: 

part of the RL11/RLVll 
Is responsible for the 

• Write Data 
• Read Data 
• Write Check 
• Read Da ta Wi thout IHeader Check 

Run time is approximately 90 seconds. 
similar to that of the WG R diagnostic. 
example. 

Error reports are 
See the following 

CZRLH Dve FTL ERR 00100 TST 901 SUB 00e PC: 021126 
CONTROLLER TIMED OUT 
CONTROLLER: 174400 DRIVE: 0 
GET STATUS OPERATION-FLAG MODE 

As in the case of the WG R diagnostic, no performance or 
progress reports are given. 

Test summaries are in 
document, if specific 
looping. 

CZRLI 

Section 
tests 

Six 
are 

of the 
desired 

diagnostic 
for scope 

This is an RL drive test (1 of 2). responsible for the 
exercising of the following: 

• Basic drive logic 
• Get Status Command 
• Get Status with Reset 
• Seek commands of no cylinder difference 
• Read Header command 

In addition to the above it includes the Head Alignment 
Support Routine used at the following times: 

• Read signal amplitude checks 
• Positioner radial alignment 
• Head alignment 

This diagnostic can be run two different ways. It can 
check out all the switches and interlocks on the drive 
with manual intervention routines. If manual interven­
tion is not desired, then bypass it by not specifying it. 
See example. 
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Following is a sample of the questions that this program 
asks: 

CZRLI 
L-CLK (L) N ? 
P-CLK (L) N ? 
LSI (L) N ? 
LPT (L") N ? 
MEM (I<) (D) 16 ? 28 

TYPE 2"CHAR 4 SEC APART 
DS-C)STA 
• UNITS (D) ? 1 

UNIT 1 

RL11 (L) Y ? 
BUS ADDRESS (0) 174400 ? 
VECTOR (0) 160 ? 
BR LEVEL (0) 5 ? 
DRIVE (0) 0 ? 1 

CHANGE SW (L) ? Y 

EXECUTE DRIVE SELECT TESTS (L) N ? 
EXECUTE HEAD ALIGNMENT SUPPORT (L) N ? Y 
EXECUTE MANUAL INTERVENTION TESTS (L) N ? 
SPECIFY ERROR LIMIT (D) 20 ? 
DROP DRIVE IF NO RESPONSE (L) N ? 

BUS AOD=174400 DRV=l 
HEAD ALIGN. RSET WRT LCKTO SEL SD 0, SET FOR SD 1 
TYPE ·CTL C" & ·CONT" TO CONTINUE TESTINGAC 

By typi ng a ·Y" for yes to the quest i on ·Change SW (L) 
?", you get additional q~estions. Both the head 
alignment support and the manual intervention tests must 
be requested. This example asked for the head al ignment 
routine. The printout informs us that if the Write 
Protect switch were to be depressed to the ON condition, 
then head number 1 will be selected. If the switch were 
depressed to the OFF state, then head 0 will be selected. 
Typing the controllc gets you back out of the routine. 
The Continue following that executes the remainder of the 
diagnostic. 

If the manual intervention tests are run, the testing 
will take approximately three minutes. If both the head 
alignment and manual intervention tests are bypassed, 
then testing will last only about three seconds. 

This program does not issue any performance or progress 
reports. 



Below Is a sample error report for CZRLI: 

CZRLI HRD ERR 81203 TST 012 SUB 8~1 PC: 830574 

HD SWITCH TEST 
OPERATION: SEEK 

FROM ''''0 DlFF 00" SGN 8 HD 1 
RESULT: DRY ROY IS 8 SB 1 IN SEEK WIO MOTION 
BUS ADD-174400 ORY-2 

RLCS RLOA RLBA RLMP CYL HD 
OP INIT • 001106 000021 800000 000000 
OP DONE • 001304 "00"03 800000 000135 000 1 

In this report the contents of the MPR Is the status from 
the drive. It shows that head one was selected, but for 
some reason, the drive never became ready. 

Section Six in the diagnostic document contains the test 
summaries. In addi tion to the br ief description of each 
test, there Is also a list of suggested failing 
components in the document which results in a 
troubleshooting table which you should use. 

CZRLJ 

This program Is part two of the RL drive test. 
responsible for: 

• Testing the interface and drive logic 

• Seek testing 

• Data transfers 

It is 

Loading procedures are the same for this test as for the 
three previous ones. Again, no progress or performance 
reports are available. Run time Is approximately eight 
minutes for one pass and 20 minutes for subsequent 
passes. 



Example ~rror printout: 

CZRLJ HRD ERROR 10015 TST 0~2 SUB e~1 PC: 017720 

ROUTINE TRACE SEQ (IN SEQ CALLED): 
024746 
015700 
"2"706 

DIFF OF 1 SEEK TEST 
OPERATION: READ HEADER 
RESULT: INTRPT TO LATE 
BUS ADD=174400 DRV-0 

RLCS RLDA RLBA RLMP CYL HD 
OP INIT = 000110 000000 000000 000000 
OP DONE - 0~0311 00e0~0 00000~ 000003 000 0 

This report calls out a routine trace sequence because 
these programs are composed of tests made up of 
subroutines which may call up other subroutines. If an 
error occurs during any of this, the diagnostic attempts 
to trace the routine sequence to find out where the error 
occurred. Notice also that in the first line of the 
error report, Sub 001 is called out. In the other 
programs this referred to a subtest or a subroutine 
number. Not in this program, however. Instead it refers 
to the number of times a subtest has been executed within 
a test. In this error report the subtest was executed 
once, the error PC indicating that the error occurred 
during a Read "Header operation (written in line 7). 

The routine trace sequence ends up as. addresses of the 
JSR's that the test ran through. The first is Go Do a 
Seek. The second is Go Find the Disk Position, and the 
third Go Do a Read Header. It is here that the error 
occurred. 

CZRLK 

This program is the performance exerciser for the drive. 
It can test two controllers with up to four drives each. 
It Is purely a system exerciser. Thus, it Is difficult 
to use 1 t to troubleshoot. (Unless di agnosti cs G, H, I 
and J all ran successfully.) 



In executing this pro9ram, the cartridge is written first 
and"then randomly passed through the following series of 
tests: 

• Varied Seek lengths 
• Get Status functions 
• Read header functions 
• Read Data 
• Write Data 
• Write Checks 

UNIT 1 
RLll (L) Y ? 
BUS ADDRESS (0) 174400 ? 

t VECTOR (0) 160 ? 
BR LEVEL (0) 5 ? 
DRIVE (0) " ? 

CHANGE SW (L) ? N 

WRITING PACK RLCS: 174400 DRIVE: 0 
TESTING STARTED 
"'c 
DS-C>PRI 

** RL01 PERFORMANCE REPORT ** 

TIME: "0:00:00 RLCS: 174400 DRIVE: " RUNNING 
PACK SERIAL I: 000~003703 
SEEKS: 2685 
BITS READ: 007287545 (*16) 
BITS WRITTEN: 011513676 (*16) 

ERRORS 
DRIVE: " SEEK: 0 TRACK: " DATA: 
HARD: " SOFT: 0 
DCR: 0 HCRC: " NXM: " HNF: 
DLT: " OPI: A 

" 
0 

~/ 



Above 1s. a sample pr i ntout of a good pass th rough the 
diagnostic. Notice on the eighth line it typed out 
-Writing Pack". After the pack has been written, the 
diagnostic informs us of when the testing started. Then 
the drives are randomly exercised. In the example 
Control./c was typed, bringing the diagnostic back to 
command mode, when the printing of a performance report 
was requested (PRI). If the test had run long enough, 
the rep~rt would have been typed automatically. 

Within the performance exerciser are 31 discrete and 
distinct questions regarding Seek lengths, data patterns, 
error limits, etc. These questions begin in Section 
2.3.13 in the diagnostic document under Software 
Parameters (CHANGE SW(L)?) and are used to vary the 
length as well as the emphasis on the type of testing. 

CZRLL 

This diagnostic is the drive compatibility program that 
will test the interchangeability of cartridges among RL 
d r i v e s • I t per for m s W r i t e s, Rea d s , Over w r i t e san d 
adjacent cylinder Writes to prove compatibility. To run 
it, all previous tests must have been successful and you 
must have two to four dives on which to test 
compatibility. It will ask the operator ~o sequence the 
same RL cartridge between the drives at various 
intervals. Section 6 in the document describes in detail 
more about what occurs in this test. 

CZRLM 

CZRLM is a utility program that allows the fa.ctory and 
field fi les to be reported. In addi tion, the program 
allows modification of the field Bad Sector File. This 
program uses the diagnostic supervisor and has seven 
commands that may be executed: 

1. Report the con tents of both the fact ory and fie 1 d 
Bad Sector Fi les 

2. Add a sector to the field Bad Sector File 
3. Remove a sector from the field Bad Sector File 
4. Read the pack (to find bad spots) 
S. Wr i te the pack wi th the worst case pat tern, then 

read back to find the bad spots 
6. Generate a new header for a destroyed factory Bad 

Sector Fi 1e to allow the pack to be uti 1 i zed as an 
F.E. "scratch" pack 

7. Print all the available commands. 

This is only a utility program. This does not diagnose 
any hardware problems. Therefore the program assumes a 
working system with at least 16K of memory. 



TOGGLE IN PROGRAMS 

'I'his RLJ~fl2 Program will write from memory to the disk, the data 
contained in memory locations 19~~ thru l2g~, then read the disk 
placing data into memory locations 2~9~ thru 22~~. The data in 
locations l~~~-12~~ can then be compared with the data in 
locations 2~~g-22~~. If data compares disk can read and write 
properly. 

A.DDI1ESS MACHINE 

17776 

2J&ftJ)lG 
2~ft11~ 
2~~12 
2~~14 

2~~10 
2(Jfl2~ 
2~)422 

2~ftJ24 
2JlftJ26 
2)1:)JJfI 

2~~32 
:2~it34 
2)4~33 

;2. 

:2y~42 
2~~44 

2yr~SfI 
2~~S2 
;2~~54 

2~~S6 
2gftJ6ftJ 
2Wfl62 

~~ ~gG 4 
2~ftY65 
2~~7f4 

CODE 

fiftJftJftJftJS 

~32737 

~ftJftJ2ftJl 
l7(4~ftJ 

flfl1774 
~12737 
~ftlf4f4f1 
1744ftJ2 

~12737 
1776ftJftJ 
17~~~6 

f412737 
ftJi!fZ~W~ 
17~4f44 

fl12737 
ftJflftJft12 
1744~fI 

f,l32737 
f4ftftY2f61 
1744f4~ 

ft~1774 

,,12737 
fI~2~flftJ 
1744f12 

ftJ12737 
1776~J 
1744$16 

Sl12737 
SI~flftJgfl 
1744ftJ4 

ASSEMBLY 
CODE 

Bit #291, @ff1744~~ 

BEQ T4 
MOV J1~9~,@ff174402 

l'~OV#177GftJf4,@#1744~6 

t-1 0 V # ftJ , @ # 1 7 4 4 ftJ 4 

MOV ~'2, @#1744f4f1 

Bit #2f41,0#1744ftJ~ 

SEQ T4 

~OV#2ftJftJftJ,~i1744S12 

MOV~1776ftJftJ,@1174406 

MOV .fiJ, @#1744f14 

COMMENTS 
EXTERNAL 

Reset I/O Ins. 

Test for cntrller rdy. 

Loop until ready 
Load bar with 
memory start uddress 

Load word Cnt 
2f1ftJ into MPR 
(\~.ro rd co un te r) 

Set up DAR sector 
~, cylind-ar ~, 
Head 11. 

Write dGlta coce 
to CSR plus GO 
CMD. 

Test for cntrller 
Rdy. and drive Rdy. 

Loop until ready 

Load B~ r 

Load MPR 
(word count) 

Set up DAR 



ADDRESS MACHINE 
CODE 

2~~72 ,,12737 
2~"74 ~H/~fl14 
2(1(176 1744f1f1 

2(11"" fl32737 
2~1f12 fI~HJ2 ",1 
2t11f14 174(flfl 

2~1~6 "",1774 

2~1lfl (lflflflfl~ 

ASSEMBLY 
CODE 

MOV 114, @'l744"~ 

BIT '2f11, @#l744f1f1 

BEQ ,:,,4 

HALT 

COMNENTS 
EXTERNAL 

Read CMD code 
to CSR plus 
GO card 

Test for cntrller 
and drive rdy. 

Loop until ready 

HALT 

Once halted, data should now be recorded on disk (surface ~, 
cylinder fI, sector ~) and all in memory locations lflfl~ thru 12"'J 
and 2f1f1f1 thru 22f1f1. If 2f1f1f1-22f1f1 compares to Iflflfl thru 12~fI then 
read and write must have worked! 

NOTE: This program can be modified to read different locations 
in memory by changing the address loaced into BAR at location 
2~~12 and 2f1~52. Similarly the word count can be changed by 
placing a different count in locations 2(1(12, and 2f1~5~. 

-------------------------------------------------------------------



11/34 RL BOOTSTRAP PROGRAM 

Ensure that the heads are over cylinder 0 and head 
o is selected by releasing the LOAD switch, 
waiting for the LOAD indicator to light, then 
depressing the LOAD switch. After the drive is 
READY, initialize the controller with a system 
INITIALIZE. Perform a bit status clear. Load the 
following program into memory. 

LOC 

10000 
10002 
10004 
10006 

CONTENTS 

012737 
000014 
174400 
000001 

COMMENTS 

Load CSR 

Wait 

Start the program at 10000 and allow it to run for 
a few seconds. Hal t the program and restart at 
00000. 




